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Integrated Device Technology, Inc. reserves the right to make changes toits products or specifications atany time, without notice,
in order to improve design or performance and to supply the best possible product. IDT does not assume any responsibility for
use of any circuitry described other than the circuitry embodied in an IDT product. The Company makes no representations that
circuitry described herein is free from patent infringement or other rights of third parties which may result from its use. No license
is granted by implication or otherwise under any patent, patent rights or other rights, of Integrated Device Technology, Inc.

LIFE SUPPORT POLICY

Integrated Device Technology's products are not authorized for use as critical components in life support

devices or systems unless a specific written agreement pertaining to such Intended use is executed

between the manufacturer and an officer of IDT.

1. Life support devices or systems are devices or systems which (a) are intended for surgical implant into
the body or (b) support or sustain life and whose fallure to perform, when properly used in accordance
with Instructions for use provided in the labeling, can be reasonably expected to result in a significant
Injury to the user.

2. Acritical component is any components of a life support device or system whose fallure to perform can
be reasonably expected to cause the failure of the life support device or system, or to affect its safety
or effectiveness.

TheIDTlogois aregistered trademark and BiCameral, BurstRAM, BUSMUX, CacheRAM, DECnet, Double-Density, FASTX, Four-Port, FLEXI-CACHE, Flexi-
PAK, Flow-thruEDC, IDT/c, IDTenvY, IDT/sae, IDT/sim, IDT/ux, MacStation, MICROSLICE, Orion, PalatteDAC, REALS, R3041, R3051, R3052, R3081,
R3721, R4600, RISCompiler, RISController, RISCore, RISC Subsystem, RISC Windows, SARAM, SmartLogic, SyncFIFO, SyncBiFIFO, SPC, and
TargetSystem are trademarks of Integrated Device Technology, Inc.




INTRODUCTION

Integrated Device Technology, Inc.

Increase performance and reduce board area with new Double-Density™ FCT-E Speed logic!

THE FASTEST LOGIC

IDT’sFCT Double-Density logic is now available in “E-Speed” grade, making it the highest performing CMOS logic
available. Propagation delays are as low as 3.2ns (tpd max.), making it 30% faster than alternative Widebus™ and
other CMOS-based solutions. This is the ideal solution for 7SMHz and 100MHz workstations, and 66MHz
Pentium™ designs. And unlike those other logic families, you get increased performance without an increase in
power dissipation. IDT's new Double-Density E-Speed devices use significantly less power than any other
CMOS, BiICMOS, or Bipolar logic family, increasing system reliability and extending battery life.
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FCT-E ABT AS FAST™ ACT

TWICE THE LOGIC IN HALF THE SPACE

IDT’s Double-Density logic is comprised of 16-, 18-, and 20-bit wide, extra quiet, very low power, high-
performance CMOS bus interface logic products. Double-Density logic is an extension of IDT’s earlier family of
octal FCT-T devices, but with wider data paths to support present and future microprocessor architectures and
bus requirements.

PCMCIA COMPATIBLE PACKAGING REDUCES BOARD AREA BY 62%

Applications such as PCMCIA cards demand small, low-profile packages. IDT Double-Density logic’s Thin Shrink
Small Outline Package (TSSOP) is 1.09mm thin, and is PCMCIA type |, Il, Il compliant. The TSSOP package
is also an excellent choice for daughter boards or any application requiring high levels ofintegration where saving
space is critical.

IDT’s low-profile, compact 48- and 56-pin TSSOP packages reduce PC board area requirements and increase
integration levels. TSSOP packages save over 62% board area compared to two SOICs, and over 35% board
area compared to 48- or 56-pin SSOPs!

The IDT logo is a registered trademark and Double-Denstty is a of Integrated Device Te gy, Inc.
All others are trademarks of their respective companies,




COMPACT IDT TSSOP PACKAGE SAVES SPACE
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FCT-E SPEED DOUBLE-DENSITY LOGIC IS AVAILABLE IN TWO CONFIGURATIONS:

5V operation with High-Drive outputs and 5V operation with Balanced-Drive outputs.

The High-Drive version provides ~32mA/+64mA (IOH/IOL) drive and has a power off disable feature that allows
power to be applied to inputs, outputs, or 1/Os, even when Vcc is not present, eliminating concerns about power
sequencing or hot-board insertions. This makes the High-Drive configuration ideal for heavy capacitive loads,
terminated lines, loaded backplanes, and applications requiring live insertion.

The Balanced-Drive version provides —24mA/+24mA (IOH/IOL) drive with integrated series terminating resistors for
driving highly capacitive loads, such as memory. The resistors improve the quality of signals being transmitted by
minimizing the imbalance between the internal source impedance and the external line impedance. Incorporating
the resistors within the IC minimizes board space, and makes your PC board more compact. The Balanced-Drive
outputs also help reduce the magnitude of simultaneous switching noise (ground bounce) to less than 600mV (typ.),
improving system signal integrity and increasing system performance. This makes the Balanced-Drive configuration
ideal for driving memory, on-board buses, low EMI situations, and general applications.

EASILY UPGRADE SYSTEM PERFORMANCE

The FCT-E Speed Double-Density Logic is an extension of IDT's presently available FCT, FCT-A, and FCT-C Speed
Double-Density Logic and offers an easy upgrade path forincreasing your system performance. Simply replace your
present, lower speed logic with IDT’s pin, function, and package compatible high-speed FCT-E Logic for an instant
performance increase.

OTHER HIGH PERFORMANCE LOGIC PRODUCTS FROM IDT

Also available from IDT are 3.3V Double-Density Logic, 5V Octal Logic, 3.3V Octal Logic, Low Skew Clock Drivers
and Clock Generators, and Complex Logic Products. For more information on these products, or any of IDT’s other
product lines, please contact your local IDT sales office.




Integrated Device Technology, Inc.

FAST CMOS 16-BIT
BUFFER/LINE DRIVER

IDT54/74FCT16240T/AT/CT/ET
IDT54/74FCT162240T/AT/CT/ET

FEATURES:

- Common features:
0.5 MICRON CMOS Technology
High-speed, low-power CMOS replacement for
ABT functions
Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1pA (max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
- Vcc =5V £10%
Features for FCT16240T/AT/CT/ET:
— High drive outputs (-32mA loH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V
at Vcc = 5V, TA = 25°C
Features for FCT162240T/AT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
at Vcc = 5V,TA = 25°C

DESCRIPTION:

The IDT54/74FCT16240T/AT/CT/ET and IDT54/
74FCT162240T/AT/CT/ET 16-bit buffer/line drivers are built
using advanced dual metal CMOS technology. These high-
speed, low-power devices offer bus/backplane interface
capability with improved packing density. The flow-through
organization of signal pins simplifies layout. The three-state
controls are designed to operate these devices in a Quad-
Nibble, Dual-Byte or single 16-bit word mode. All inputs are
designed with hysteresis for improved noise margin.

The IDT54/74FCT16240T/AT/CT/ET are ideally suited for
drivinghigh capacitanceloads and low-impedance backplanes.
The outputbuffers are designedwith power off disable capability
to allow "live insertion" of boards when used as backplane
drivers.

The IDT54/74FCT162240T/AT/CT/ET have balanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162240T/AT/CT/ET are plug-in replace-
ments for IDT54/74FCT16240T/AT/CT/ET and 54/
74ABT16240 for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM
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IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET

FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
1OE 1 —/ 48 [] 20F 10E = 1 48 ] 20E
i []2 47 ] A1 W= 2 47 1 1A1
Y2 [ |3 486 :] 1A2 1¥a | 3 46 ] 1A2
GND [ 4 45 [ ] GND GND [ 4 45 —1 GND
Ws [ |5 44 [ 1A3 1Ya | 5 44 1 1A3
Ya [ | 6 43 ] 1A4 1¥4 6 43 1 1A4
vee []7 42 | ] Vee Vee [ 7 42 ] Veo
Y1 [ 8 4[] oA N = 8 41 ] A1
a2 [] 9 40 ] 2A2 Vo 9 40 1 2A2
GND [} 10 39 | ] GND GND C— 10 39 ] GND
a¥s [] 11 38 [ ] 2As Val 1 38 ) 2As
2¥a [] 12 SO48-1 37 [ 2A4 Va 12 E481 &7 — A4
sYh [] 18 36 ] sA1 A — 13 a6 — A1
aYa [} 14 35 ) 3A2 2 14 35 ] sA2
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IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET

FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
XOE 3-State Qutput Enable Inputs (Active LOW) xOE xAx x¥x
XAX Data Inputs L L H
xXYx 3-State Outputs L H L
2541 16101 H X Z
NOTE: 2541 1l 02
1. H = HIGH Voitage Level
X = Don't Care

L = LOW Voltage Level
Z = High Impedance

ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, = 1.0MHz)
Symbol Rating Commercilal Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0 | V CiN Input VIN =0V 45 | 6.0 | pF
with Respect to Capacitance
GND Cout |Output Vour=0V | 55 | 8.0 | pF
VTERM(®)| Terminal Voltage | —0.5to Vec | -0.5t0 Vee | V Capacitance
glrtthRespect to NOTE: 2541 Ink 04
1. This parameter is measured at characterization but not tested.
TA Operating —40t0+85 | -55t0+125] °C
Temperature
TeiAs Temperature -55t0+125 | -65t0+135 | °C
Under Bias
TsTG Storage -55t0+125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —601t0 +120 | -60t0 +120 | mA
Current
NOTES: 2541 Ink 03

1. Stressesgreaterthanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/O terminals.

. Output and I/O terminals for FCT162XXXT.

w N




IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: Ta = —40°C to +85°C, Vcc = 5.0V + 10%; Military: Ta = =55°C to +125°C, Vcec= 5.0V £ 10%

Symbol Parameter Test Conditions ( Min. | Typ@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ — \'
ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 \
IiH Input HIGH Current (Input pins)®) | Vcc = Max. Vi=Vce - — + pA

Input HIGH Current (/O pins)(®) — — +
I Input LOW Current (Input pins)(®) Vi=GND — —_ +1

Input LOW Current (/O pins)(®) — — 11
lozH High Impedance Output Current Vee = Max. Vo=27V — — +1 RA
lozL (3-State Output pins)® Vo=0.5V — — +1
VIK Clamp Diode Voltage Vee = Min,, IN =-18mA - -07 | 1.2 \Y
los Short Circuit Current Vee = Max., Vo =GND®) -80 | 140 | 200 | mA
lo Output Drive Current Vce = Max., Vo = 2.5V -50 — | 180 | mA
VH Input Hysteresis — —_ 100 — mv
lcoL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 RA
lccH
Iccz

2541 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16240T
Symbol Parameter Test Conditions(1 Min. | Typ@] Max. | Unit
VoH Output HIGH Voltage Vee = Min. loH=-3mA 2.5 3.5 — v
VIN = VIHor ViL loH=-12mA MIL. 24 35 —_ v
|OH = —15mA COM'L.
|oH = —24mA MIL. 2.0 3.0 — v
IoH = -32mA COM'L.{4)
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.2 0.55 \
VIN = VIHor VIiL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage(®)| Vcc =0V, VIN or Vo < 4.5V — — +1 pA
2541 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162240T

Symbol Parameter Test Conditions(!) Min. | Typ.?| Max.| unit
lobL Output LOW Current Voe = 5V, ViN = ViHor ViL, Vout= 1.5V(®) 60 | 115 | 150 | mA
lobH Output HIGH Current Vee =5V, VIN= ViHor ViL VouT=1.5V® -60 | -115| -150] mA
VoH Output HIGH Voltage Vce = Min. IoH = —16mA MIL. 2.4 33 — v

VIN = VIHor ViL 10H = —=24mA COMLL.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = ViHor VIL loL = 24mA COM'L.
NOTES: 25411k 07

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

The test limit for this parameter is + 5pA at Ta = -55°C.

AN




IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.d| Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
Alee TTL Inputs HIGH VIN = 3.4V(3) — | o5 [ 15| mA
Icco Dynamic Power Supply Vee = Max. VIN = Vce — 60 100 nA/
Current(4) Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(6) Vce = Max. VIN = Vce - 0.6 1.5 mA
Outputs Open VIN = GND
fi = 1OMHz
50% Duty Cycle VIN = 3.4V — 0.9 23
XOE = GND VIN = GND
One Bit Toggling
Vce = Max. VIN = Vce — 24 | 456
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 6.4 |16.50
xOE = GND VIN = GND
Sixteen Bits Toggling

NOTES: 254115108

1
2
3
4
5
6,

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
. lc = lQUIESCENT + |INPUTS + IDYNAMIC

lc = Icc + Alec DHNT + lcep (fcpNer/2 + fiNi)

lcc = Quiescent Current (IccL, IccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of Inputs at fi




IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET

FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT162407/162240T FCT16240AT/162240AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition” | Min.® | Max. | Min.? | Max. | Min® | Max. | Min.?) | Max. | Unit
trLH | Propagation Delay CL = 50pF 15 8.0 1.5 9.0 15 4.8 1.5 51 ns
tpHL | XAX to xVx RL = 5000
tpzH | Output Enable Time 1.5 10.0 1.5 10.5 1.5 6.2 1.5 6.5 ns
tPZL
tPHz | Output Disable Time 15 9.5 1.5 10.0 15 5.6 1.5 5.9 ns
tPLZ
tsk(o)| Output Skew® — 0.5 — 0.5 — 0.5 — 0.5 ns

FCT16240CT/162240CT FCT16240ET/162240ET
Com'l. Mil. Com’'l. Mil.

Symbol Parameter Condition!V | Min.® | Max. | Min.? | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 43 1.5 4.7 1.5 3.2 — — ns
tpHL | XAx to xYx RL = 500Q
tpzH | Output Enable Time 1.5 5.8 1.5 6.5 1.5 4.4 — — ns
tPzZL
tpHZ | Output Disable Time 1.5 52 1.5 5.7 1.5 3.6 - — ns
tPLZ
tsk(o)| Output Skew®® — 0.5 — 0.5 — 0.5 — — ns

NOTES: 2541 b1 09

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.




IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vee
VIN
Pulse |
Generator DUT.

o

2541 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA ~ 3V
RETR SO SRR v
. -

TIMING S )
INPUT X—1t———

ASYNCHROglouss CONTROL

CLEAR
SYNCHRONOUS CONTROL

PRESET 53 Y = 3V
CLEAR XX/LtSU_,‘t SRAXX— g)-\f;V
CLOCK EN/E!%LCE H

2541 drw 06

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2541 drw 08

RESET tREM _ av
)F JEN S -V
ETC - oV

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2541 Ink 10
CL= Load capacitance: includes jig and probe capacitance.

Rr= Termination resistance: should be equal to Zout of the Pulse
Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE 1.8V
tw
HIGH-LOW-HIGH — 15V
PULSE
2541 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V
CONTROL A
INPUT
ov
tPLZ |-
OUTPUT 35V
NORMALLY _/— !
LOW - VoL
OUTPUT  swiTcH S—— oy Vo
HIGH A oy oV
2541 drw 09

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns




IDT54/74FCT16240T/AT/CT/ET,162240T/AT/CT/ET
FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
IDT XX FCT  XXXX X X
Temp. Range Device Type Package Process

[

Blank
B

PV
PA
E

162407
16240AT
16240CT
16240ET
1622407
162240AT
162240CT
162240ET

54
74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO48-1)
Thin Shrink Small Outline Package (SO48-1)
CERPACK (E48-1)

Inverting 16-Bit Buffer/Line Driver

=55°C to +125°C
—40°C to +85°C

2541 drw 10

10
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IDT54/74FCT16244T/AT/CT/ET

PAST CMOS 16-BIT IDT54/74FCT162244T/AT/CT/ET
FFER/LINE DRIVER
BU IDT54/74FCT166244T/AT//CT
IDT54/74FCT16XH244T/AT/CT/ET
Integrated Device Technology, Inc. ADVANCE INFORMATION

FEATURES: DESCRIPTION:

« Common features: The 16-BitBuffer/Line Driverisforbusinterface orsignal buffering
— 0.5 MICRON CMOS Technology applications requiring high speedand low power dissipation. These
~ High-speed, low-power CMOS replacement for devices have a flow through pin organization, and shrink packaging

ABT functions to simplify board layout. Allinputs are designed with hysteresis for

Typical tsk(o) (Output Skew) < 250ps

Low input and output leakage < 1pA (max.)

ESD > 2000V per MIL-STD-883, Method 3015;

> 200V using machine model (C = 200pF, R = 0)

25 mil pitch SSOP and Cerpack packages and

19.6 mil pitch TSSOP package

Extended commercial range of -40°C to +85°C

Features for FCT16244T/AT/CT/ET:

~ High drive outputs (-32mA IoH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V at
Vee = 5V, TA=25°C

Features for FCT162244T/AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)

— Reduced system switching noise

— Typical VoLp (Output Ground Bounce) < 0.6V at
Vee = 5V,Ta=25°C

Features for FCT166244T/AT/CT:

- Light Drive Balanced Output: +8mA (commercial),

+6mA (military)

— Minimal system switching noise

— Typical VoLP (Output Ground Bounce) < 0.4V at
Vce = 5V,TA = 25°C

Features for FCT16XH244AT/CT/ET:

— Bus Hold retains last active bus state during 3-state

— Eliminates the need for external pull up resistors.

improved noise margin. The three-state controls allow independent
4-bit, 8-bit or combined 16-bit operation. These parts are plug in
replacements for 54/74ABT16244 where higher speed, lower noise
or lower power dissipation levels are desired.

The IDT54/74FCT16244T/AT/CT/ET are ideally suited for
driving high capacitance loads (>200pF) and low impedance
backplanes. These "high drive" buffers are designed with
power off disable capability to allow "live insertion" of boards
when used in a backplane interface.

The IDT54/74FCT162244T/AT/CT/ET have balanced out-
put current levels and current limiting resistors. These offer
low groundbounce, minimal undershoot, and controlled output
fall times, reducing the need for external series terminating
resistors while still providing very high speed operation for
loads of less than 200pF.

The IDT54/74FCT166244T/AT/CT are suited for very low
noise, point-to-point driving where there is a single receiver, or
avery light lumped load (<50pF). The buffers are designed to
limit the output current to levels which will avoid noise and
ringing on the signal lines without using external series termi-
nating resistors.

The IDT54/74FCT16XH244T/AT/CT/ET have "Bus Hold"
which retains the input's last state whenever the input goes to
highimpedance. This prevents"floating" inputs and eliminates
the need for pull up resistors.

FUNCTIONAL BLOCK DIAGRAM

10E 3OE
1A1 Il/c i 1Y1 3A1 l/: aY1
> b
1A2 l/: [ 1Y2 3A2 l/: aY2
1A3 |/: 1Y3 3A3 rl> aYs
1A4 I/I > 1Y4 3As l/: aYa
oOF > 4OF 4}
2A1 l/: 21 A1 —. Y
> b
2A2 Il/: 2Y2 4A2 I/I y 4Y2
2A3 l/< I 2Y3 4A3 l/t ! 4Ys3
2A4 l/: 2Y4 A4 j/: 4Ys4
The IDT Logo is a registered trad rk of | d Device Technology, Inc. 2544 drw 01 2544 drw 02
MILITARY AND COMMERCIAL TEMPERATURE RANGES OCTOBER 1993

©1993 Integrated Device Technology, Inc. 1
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IDT54/74FCT16244T/AT/CT/ET, 162244 T/AT/CT/ET,

166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

GE[] 1 N 4 ] 20E
i ]2 47 [ ] A1
12 [ |3 46 [ ] 1A2
GND [] 4 45 ] GND
1Ya[ |5 44 _—_| 1A3
1Ya[ ] 6 43 [ ] 1A4
Vee [] 7 42 | ] Vce
aY1[ ] 8 41 [ oA
a2 [ | 9 40 [ ]2A2
GND [ 10 39 [ ] GND
aYs [ | 11 38 [ | 2As
aYsa ] 12 28235 37 [ ] 2A4
sYs [ | 18 36 [ ]3As
aya [ | 14 35 [ |sA2
GND [] 15 34 [ ] GND
sYs [ | 16 33 [ ] 3As
aYa [ ] 17 32 ] 3A4
Vee [ ]| 18 31 [ ] Vee
a1 [] 19 30 [ ] 4A1
a2 [] 20 29 [ ] 4A2
GND E 21 28 :] GND
4Y3 {: 22 27 _—_] 4A3
aYa [ | 28 26 [ | 4A4
4OF [] 24 25 [ sOF
SSOP
0P ViEW

2544 drw 03

1 48
2 47
3 46
4 45
5 44
6 43
7 42
8 41
9 40
10 39
11 38
12 E481 37
13 36
14 35
15 34
16 33
17 32
18 31
19 30
20 29
21 28
22 27
23 26
24 25
CERPACK
TOP VIEW

2544 drw 04
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

1. Stressesgreaterthanthose listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

2. All device terminals except FCT162XXXT and FCT166XXXT output and
1/0 terminals.

3. Output and I/O terminals for FCT162XXXT and FCT166XXXT.

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
xOE 3-State Output Enable Inputs (Active LOW) xOE XAX xYx
XAX Data Inputs(1) L L L
xYx 3-State Outputs L H H
NOTE: 2544 tbl 01 X Z
1. On FCT16XH244T these pins have “Bus Hold". All other pins are
standard inputs, outputs or 1/Os. NOTE: 2saatloz
1. H=HIGH Voltage Level
X = Don't Care
L = LOW Voltage Level
Z = High Impedance
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter() Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | ~-0.5t0 +7.0 | 0.5t0 +7.0 | V CIN Input VIN =0V 4.5 6.0 | pF
with Respect to Capacitance
GND Cout [ Output Vout = 0V 55| 80 | pF
VTERM(®)| Terminal Voltage | -0.5to Voc | -0.5to Vec | V Capacitance
glrt\lhDRespect to NOTE: 2544 Ink 04
- 1. This parameter is measured at characterization but not tested.
TA Operating —40to +85 | -55t0+125| °C
Temperature
TBlAS Temperature -55t0+125 | -65t0+135 | °C
Under Bias
TsTG Storage -55t0+125 | ~65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —601t0+120 { —60to +120 | mA
Current
NOTES: 2544 Ink 03
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (STANDARD PARTS)
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V = 10%,; Military: Ta = -55°C to +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions (1 Min.| Typ(® Max.| Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — - 0.8 v
liH Input HIGH Current (Input pins)(8)|  Vcc = Max. Vi=Vce — — +1 pA

Input HIGH Current (/O pins)(®) — — +1
I Input LOW Current (input pins)(®) Vi=GND — — +1

Input LOW Current (/O pins)(®) — — +1
lozH High Impedance Output Current Vee = Max. Vo=27V —_ - +1 nA
lozL (3-State Output pins) () Vo=05Y — — +1
ViK Clamp Diode Voltage Vce = Min,, IIN = -18mA — 07| 1.2 \Y
los Short Cireuit Current Vce = Max., Vo= GND® -80 | -140| —200| mA
lo Output Drive Current vece = Max., Vo=25V@ -50 — | 180 maA
VH Input Hysteresis - — 100 —_ mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vce — 5 500 HA
lceH
lccz

2544 Ink 05
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (BUS HOLD)

Symbol Parameter Test Conditions(? Min. | Typ(?| Max.| Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - — \Y
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IiH Input Standard Input(5) Vce = Max. Vi = Vcc — — +1 pA

HIGH Standard /O — — +1
Current® | Bus Hold Input +100| — —_
Bus Hold I/0 +100§{ — —
I Input Standard Input5) Vi=GND — — +
LOW Standard /0O — — +1
Current® | Bus Hold Input +100| — -
Bus Hold I/0 +100| — —
li(HoLp) | Input Bus Hold Input Vvce = Min. Vi=24V -50 —_— —_ HA
Current(® Vi=04V +50 - —_
lozH High Impedance Output Current Vce = Max. Vo=27V —_ — 1 RA
lozL (3-State Output pins)(® Vo=0.5V — — +1
VIK Clamp Diode Voltage Vee = Min, IIN =—-18mA — 07| 1.2 v
los Short Circuit Current Vce = Max., Vo= GND®) —80 | -140| 200 mA
lo Output Drive Current Vee = Max., Vo=25V@®) -50 — | 180 | mA
VH Input Hysteresis — —_ 100 — mv
lecu Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 A
lccH
Iccz
NOTES: 2544 Ink 06

oA wWN =

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vce = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at Ta = -55°C.

. Pins with Bus Hold are identified in the pin description.
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OUTPUT DRIVE CHARACTERISTICS FOR FCT16244T

Symbol Parameter Test Conditions (1 Min. | Typ.?| Max. | Unit
VoH Output HIGH Voltage Vce = Min. loH=-3mA 25 3.5 — v
VIN = VIHor ViL |oH = —=12mA MIL. 24 3.5 — Y
JOoH = —15mA COM'L.
IOH = -24mA MIL. 2.0 3.0 — v
IoH = -32mA COML.(4
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.2 0.55 v
VIN = VIHor ViL loL= 64mA COM'L.
|oFF Input/Output Power Off Leakage(®| Vcc =0V, ViN or Vo < 4.5V — — +1 HA
2544 Ink 07
OUTPUT DRIVE CHARACTERISTICS FOR FCT162244T
Symbol Parameter Test Conditions (1) Min. | Typ@| Max. | Unit
lobL Output LOW Current Vce =5V, VIN= ViHor ViL, VouT= 1.5V 60 115 | 150 | mA
IoDH Output HIGH Current Vee =5V, ViN= ViHor Vi, VouT= 1.5V -60 | -115| 150 | mA
VoH Output HIGH Voltage Vee = Min. 1oH = ~16mA MIL. 2.4 3.3 —_ v
VIN =ViHor ViL I0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. . loL = 16mA MIL. — 0.3 0.55 \
VIN = ViHor VIL loL = 24mA COM'L.
2544 Ink 08
OUPUT DRIVE CHARACTERISTICS FOR FCT166244T
Symbol Parameter Test Conditions(") Min. | Typ.@| Max. | Unit
looL Output LOW Current Vec =5V, VIN= ViHor ViL, VouT=1.5V( 24 48 72 mA
lopH Output HIGH Current Vcc =5V, ViN= ViHor ViL, VouT= 1.5V 24 | 48 | -72 | mA
VoH Output HIGH Voltage Vee = Min. IoH = —6mA MIL. 24 33 — v
VIN = VIHor ViL JOH = —8mA COM'L.
VoL Output LOW Voltage Vee = Min. loL=6mA MIL. — 0.3 0.55 v
VIN = VIHor VIL loL = 8mA COM'L.
NOTES: 2544 Ink 09

(S N AN SR

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vee = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at TA = -55°C.
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,
166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.d| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. - 0.5 1.5 mA
TTL Inputs HIGH VIN =3.4V(P
lcco Dynamic Power Supply Vce = Max. VIN = Vce — 60 100 HA/
Current(4) Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vce = Max. VIN = Vce — 0.6 1.5 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V — 0.9 2.3
XOE = GND VIN =GND
One Bit Toggling
Vece = Max. VIN = Vce — 24 | 4.506)
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 6.4 [16.505
xOE = GND VIN = GND
Sixteen Bits Toggling
NOTES: 2544 tb| 08

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

. Typical values are at Vcc = 5.0V, +25°C ambient.

1

2

3. Per TTLdriveninput (ViN=3.4V). All other inputs at Vcc or GND.

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5

6.

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.

. lc = JQUIESCENT + lINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + lcep (fcPNep/2 + fiNi)

lcc = Quiescent Current (lccL, lccH and lccz)

Alce = Power Supply Current for a TTL High Input (ViN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp

fi = Input Frequency
Ni = Number of Inputs at fi

16



IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT16244T/FCT162244T

FCT16244T/162244T/166244T¥) | FCT16244AT/162244AT/166244AT )
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(") Min.? | Max. | Min.® | Max. | Min.2 | Max. | Min.® | Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 6.5 1.5 7.0 1.5 4.8 1.5 5.1 ns
tPHL XAX to xYx RL = 500Q
tPzH Output Enable Time 1.5 8.0 1.5 8.5 1.5 6.2 1.5 6.5 ns
tPzL
tPHZ Output Disable Time 1.5 7.0 1.5 7.5 1.5 5.6 1.5 5.9 ns
trLz
tsk(o) | Output Skew (3 — 0.5 — 0.5 — 0.5 — 05 | ns

ST
FCT16244CT/162244CT/166244CTH! (FCT16244ET/162244ET
Com'l. Mil. Com'l. \ Mil.

Symbol Parameter Condition(!) Min.® | Max. | Min.2 | Max Min.?) Max. | Min® | Max. | uni
tPLH Propagation Delay CL = 50pF 1.5 4.1 15 46 (15 3.2 \ N — — ns
tPHL xAXx to xYx RL = 500Q2 V4
tPZH Output Enable Time 1.5 58 15 65 | 15 | 44 — — | ns
tPzL \
tPHZ Output Disable Time 15 5.2 1.5 5.7 15 / 36 |\ — — | ns
tPLZ |
tsk(o) | Output Skew(3) — 0.5 — 0.5 05 | \— — ns

NOTES:

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

!

\
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by desig‘r].
4. CL = 20pF for FCT166244T/AT/CT.

|

|
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,

166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION
(EXCEPT 166244T) ,__ o 70y Tost switch
Open Drain
Disable Low Closed
Pul VIN Enable Low
Genorator D.UT. All Other Tests Open
DEFINITIONS: 2544 Ink 10
CL= Load capacitance: includes jig and probe capacitance.
RT Rt= Termination resistance: should be equal to ZouT of the Pulse
Generator.
2544 drw 05
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
[
KX
INPUT ZX;E__‘ — v
tsv ik —ay LOW-HIGHLOW 15V
TIMING ’
INPUT X — &Y .
ASYNCHRONOUS CONTROL tREM w
PRESET >|E — 8V HIGH-LOW-HIGH 1.5V
CLEAR 1.5V
ETC. — ov PULSE
SYNCHRONOUS CONTROL
PRESET } — 3V
cuoonitt XA [ XXX~ i
H - oV
ETC. tsu— 2544 drw 06
2544 drw 07
PROPAGATION DELAY ENABLE AND DISABLE TIMES
3V ENABLE DISABLE
SAME PHASE 1.5V 3V
INPUT TRANSITION ov CONTROL /( - sV
tPLH tPHL INPUT Iy oV
/—X— VoH &4 | tpLz e
OUTPUT - — 1.5V 3.5V 35V
7 N OUTPUT SWITCH (‘
VoL NORMALLY CLOSED
tPLH tPHL Low 1 03V yo
3V tpzH tpHz [}
OPPOSITE PHASE 1.5V L vou
INPUT TRANSITION : OUTPUT swITCH 0.3V
ov NORMQ:.CI;.m OPEN . )
2544 drw 08 —ov ov
NOTES: 2544 drw 09
TEST CIRCUITS FOR 166244T OUTPUTS 1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

Vce

Vour

VIN
Pulse

Generator DU.T.

20pF

2544 drw 10

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tr < 2.5ns; trR< 2.5ns
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IDT54/74FCT16244T/AT/CT/ET, 162244T/AT/CT/ET,
166244T/AT/CT, 16XH244T/AT/CT/ET FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT X X XXXX X X
Temp. Range Drive  Bus Hold Device Type  Package Process
Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline Package (S048-1)
PA Thin Shrink Small Outline Package (S0O48-2)
E CERPACK (E48-1)
2447 Non-Inverting 16-Bit Buffer/Line Driver
244AT
244CT
244ET
__| Blank Standard

|H Bus Hold
16 16-Bit High Drive
162 16-Bit Balanced Drive
166 16-Bit Light Drive

| 54 -55°C to +125°C

1 74 —40°C to +85°C

2544 drw 11
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FAST CMOS 16-BIT

IDT54/74FCT16245T/AT/CT/ET

BIDIRECTIONAL IDT54/74FCT162245T/AT/CT/ET
TRANSCEIVERS
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
- Common features: The IDT54/74FCT16245T/AT/CT/ET and IDT54/
— 0.5 MICRON CMOS Technology 74FCT162245T/AT/CT/ET 16-bit transceivers are built using

High-speed, low-power CMOS replacement for
ABT functions
Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1uA (max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
— Vce =5V +10%
« Features for FCT16245T/AT/CT/ET:

— High drive outputs (-32mA [oH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V at

Vee = 5V, TA=25°C

+ Features for FCT162245T/AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)

— Reduced system switching noise

~ Typical VoLp (Output Ground Bounce) < 0.6V at
Vece = 5V,TA =25°C

advanced dual metal CMOS technology. These high-speed,
low-power transceivers are ideal for synchronous communi-
cation between two busses (A and B). The Direction and
Output Enable controls operate these devices as either two
independent B-bit transceivers or one 16-bit transceiver. The
direction control pin (xDIR) controls the direction of data flow.
The output enable pin (xOE) overrides the direction contral
and disables both ports. All inputs are designed with hyster-
esis for improved noise margin.

The IDT54/74FCT16245T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162245T/AT/CT/ET have balanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output falltimes—
reducing the need for external series terminating resistors.
The IDT54/74FCT162245T/AT/CT/ET are plug-in replace-
ments for the IDT54/74FCT16245T/AT/CT/ET and 54/
74ABT16245 for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

1DIR —l’_—C[D_ _CB:J‘ 2DIR _L—D_ _CB%/
b - “ﬁ r_o s L 4 ZO—E—
s o = R
2B1
p b
1A2 ‘EF p 2A2 7—F P
L 21l e 21l s
1A3 AT—F r 2A3 TF <
>—_a—l— 1Bs ﬂ—l_ 2B3
4 4
1A4 —E[/C_‘ p 2A4 —T—r P
2 oBe
p 4
1As T—F y 2A5 __T_|S r
»_a—l— 1Bs 7}1_ 2Bs
4 b
1A6 {‘ 2A6 _T_F
[ [
W 1Be '-2]._1_ 2Bs
p p
w ST w1
’__a._l_ 1B7 7]_J_ 2B7
1A8 _T_% o Tﬁ_—
e —
2545 drw 01 2545 drw 02
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
1DIR [ 1 N 4 ] 10E
B[] 2 A7 ] 1A
B2 ] 3 46 [ ] 1A2
GND [] 4 45 ] GND
Ba[]5 44 ] 1A3
Bs [ ] 6 43 [ ] 1A4
Vee [] 7 42 [ Vee
Bs [ |8 NI RLY
Bs [ ]9 40 ] 1As
GND ,___ 10 39 ____] GND
B7 [ 1 38 [ ]1A7
1Bs 12 S048-1 37 1A8
2B1 E 13 S04s2 36 g 2A1
2Bz [ 14 35 | ] 2A2
GND [] 15 34 ] GND
2Bs [] 16 33 [ ] 2As3
2Bse [ | 17 32 ] 2A4
Vec [] 18 31 [] Vee
2Bs [] 19 30 [ ]2As
2Bs [ | 20 29 [] 2As
GND [| 21 28 [ ] GND
B7 [] 22 27 [ 2A7
2Bs [ 28 26 [ ] 2As
2DIR [] 24 25 [ ] 20E
2545 drw 03
SSOP
TSSOP
TOP VIEW

1DIR
1B1
1B2
GND
1B3
1B4
Vce
1Bs
1Bs
GND
1B7
1Bs
2B1
2B2
GND
2B3
2B4
Vce
2Bs
2Bs
GND
2B7
2Bs
2DIR

TOP VIEW

1 48
2 47
3 46
4 45
5 44
6 43
7 42
8 41
9 40
10 39
1 38
12 E48-1 37
13 36
14 35
15 34
16 33
17 32
18 31
19 30
20 29
21 28
22 27
23 26
24 25
CERPACK

2545 drw 04
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IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

Pin Names Description
xOE Qutput Enable Input (Active LOW)
xDIR Direction Control Input
XAX Side A Inputs or 3-State Outputs
xBx Side B Inputs or 3-State Outputs

ABSOLUTE MAXIMUM RATINGS("

2545 tbi 01

Symbol Rating Commercial Military | Unit

VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t10+7.0| V
with Respect to
GND

VTERM(3)| Terminal Voltage | -0.5to Vcc | -0.5toVeec | V
with Respect to
GND

TA Operating —40t0+85 | -55t0+125| °C
Temperature

Telas Temperature -565t0 +125 | 6510 +135 | °C
Under Bias

TsTG Storage -551t0 +125 | 65t0 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 W

lout DC Output —601to +120 | -60to +120 | mA
Current

NOTES: 2545 Ink 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This is astressrating
only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/0O terminals.

3. Output and I/0 terminals for FCT162XXXT.

FUNCTION TABLE("
Inputs
xOE xDIR Outputs
L L Bus BDatatoBus A
L H Bus A Datato Bus B
X High Z State
NOTE: 2545 1l 02
1. H = HIGH Voltage Level
L = LOW Voltage Leve!
X = Don't Care
Z = High Impedance
CAPACITANCE (TAa=+25°C, f = 1.0MHz)
Symbol | Parameter(1) Conditions | Typ. | Max | Unit
CiN Input VIN =0V 45 | 60 | pF
Capacitance
Cvo {l{e] Vourt = 0V 55 | 80 | pF
Capacitance
NOTE: 2545 Ink 04

1. This parameter is measured at characterization but not tested.
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IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA =40°C to +85°C, Vcc = 5.0V * 10%,; Military: Ta = —55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions ( Min. | Typ{?d| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \'
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 '
IiH Input HIGH Current (Input pins)® | Vce = Max. Vi =Vce — — +1 pA

Input HIGH Current (/O pins)®) — — +1
1T Input LOW Current (Input pins)® Vi=GND - — +1

Input LOW Current (I/O pins)(5) — - +1
lozH High Impedance Output Current Vce = Max. Vo=27V _ — +1 pA
lozL (3-State Output pins)(S) Vo=0.5V — — +
VIK Clamp Diode Voltage Vce = Min,, [IN =-18mA —_ 07 | 1.2 v
los Short Circuit Current Vce = Max., Vo = GND®) —80 | -140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V -50 — | -180 | mA
VH Input Hysteresis — — 100 — mv
lcct Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 pA
lccH
lccz

2545 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16245T
Symbol Parameter Test Conditions (1) Min. | Typ{?| Max. | Unit
VoH Output HIGH Voltage Vce = Min. IoH=-3mA 25 3.5 — v
VIN = VIHor ViL |oH = —12mA MIL. 24 3.5 — \Y
10H = —15mA COM'L.
|OH = —24mA MIL. 2.0 3.0 —_ \Y
loH = -32mA COM'L.(4
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. — 0.2 0.55 \Y
VIN = VIH or VIL loL=64mA COM'L.
loFF Input/Output Power Off Leakage(®| Vcc =0V, VN or Vo < 4.5V — — +1 pA
2545 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162245T

Symbol Parameter Test Conditions(") Min. | Typ?d| Max.| Unit
lobL Qutput LOW Current Vce = 5V, VIN = VIHor VIL, VouT= 1.5V®) 60 115 150 mA
lobH Output HIGH Current Ve =5V, VIN= VIHor ViL VouT= 1.5V® —60 | -115] -150| mA
VoH Output HIGH Voltage Vce = Min. IoH = —16mA MIL. 24 3.3 — v

VIN = VIHor ViL 10H = -24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL=16mA MIL. —_ 0.3 0.55 v
VIN = ViHor ViL loL = 24mA COM'L.
NOTES: 2545 Ink 07

nhHwN -~

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at TA = -55°C.
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IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions" Min. | Typ2 | Max. Unit
Alce Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V0)

lcco Dynamic Power Supply Current® | Vec = Max. VIN = Vce — 60 100 .y
Outputs Open VIN=GND MHz
xOE = xDIR = GND
One Input Toggling
50% Duty Cycle

Ic Total Power Supply Current® Vee = Max. VIN = Vce — 0.6 1.5 mA
Outputs Open VIN = GND
fi= 10MHz
50% Duty Cycle VIN = 3.4V - 0.9 23
XOE = xDIR = GND VIN = GND
One Bit Toggling
Vee = Max. VIN = Vce — 24 | 459
Outputs Open VIN=GND
fi=2.5MHz
50% Duty Cycle VIN = 3.4V - 6.4 | 16.58
xOE = xDIR = GND VIN = GND
Sixteen Bits Toggling

NOTES: 2345t 08

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc 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 Icc formula.These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + lINPUTS + IDYNAMIC

lc = Icc + Alce DHNT + lecp (fepNep/2 + fiNi)

lcc = Quiescent Current (lcct, IccH and Iccz)

Alce = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni = Number of Inputs at fi
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IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16245T/162245T FCT16245AT/162245AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.® | Max. | Minf® | Max. | Min.? | Max. | Min.® | Max. | Unit
tpLH | Propagation Delay CL = 50pF 1.5 7.0 1.5 7.5 1.5 4.6 1.5 4.9 ns
tPHL | AtoB,Bto A RL = 500Q
tPzH | Output Enable Time 1.5 9.5 15 10.0 1.5 6.2 1.5 6.5 ns
tpz. | XOEto A or B
tPHz | Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 ns
trrz | XxOEto Aor B
tpzH | Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 ns
trzL | xDIR to A or B(3)
tpHz | Output Disable Time 1.5 7.5 15 10.0 15 5.0 1.5 6.0 ns
trrz_| xDIRto A or B
tsk(0) | Output Skew(4) — 0.5 — 0.5 — 0.5 — 05 | ns

FCT16245CT/162245CT FCT16245ET/162245ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(! Min.® | Max. | Min@ | Max. | Min.@ | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 4.1 1.5 4.5 1.5 3.2 — — ns
tPHL | AtoB,Bto A RL = 500Q
tpzH | Output Enable Time 1.5 5.8 1.5 6.2 1.5 44 — — ns
trzL | xOEto AorB
tpHz | Output Disable Time 1.5 4.8 1.5 52 1.5 4.0 — - ns
trrz | XxOEto AorB
tpzH | Output Enable Time 1.5 58 1.5 6.2 1.5 4.8 — — ns
tpzL | xDIR to A or B(3)
tpHZ | Output Disable Time 1.5 4.8 1.5 5.2 1.5 4.0 — — ns
tr.z_| xDIRto A or B®
tsk(0)| Output Skew(¥ — 0.5 — 0.5 — 0.5 — - ns

NOTES: 2545 tbl 09

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. This parameter is guaranteed but not tested.

4. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.

25



IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS
VTCC O—e 7.0V
VIN
Genorstor DT,

2545 drw 05

SET-UP, HOLD AND RELEASE TIMES

3V

DATA

Rl YRR = o
TIMING ey - gv

INPUT X————— isv
ASYNCHRONOUS CONTROL ; o
PRESET REM Y

CLEAR —] 1.5V
ETC. - o
SYNCHRONOUS CONTROL , av

PRESET )] Y —

xx;t SR XXX — 15V

R tSU-s-{ tH - ov

CLEA
CLOCK ENABLE
ETC.

2545 drw 06

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2545 drw 08

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2545 Ink 10
CL= Load capacitance: includes jig and probe capacitance.

RT1= Termination resistance: should be equal to Zour of the Pulse
Generator.

PULSE WIDTH
LOW-HIGH-LOW
PULSE 1.5V
tw
HIGH-LOW-HIGH 15V
PULSE
2545drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
av
CONTROL /f — 15V
INPUT W oV
17
tPzL —{tPLZ
OUTPUT - 3.5V 3.5V
NORMALLY SWITCHX 4 gy
LOW CLOSEC 0.3 VoL
tPZH tPHZ > 2
QUTPUT - swiTcH : oay Vor
NORMALLY 3DeN —
HIGH ARy ) ov

NOTES: 2545 drw 09

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR < 2.5ns
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IDT54/74FCT16245T/AT/CT/ET, 162245T/AT/CT/ET
FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT  XXXX X X
Temp. Range Device Type  Package  Process

Blank Commercial
B MIL-STD-883, Class B

PV Shrink Small Outline Package (S048-1)
PA Thin Shrink Small Outline Package (S048-2)
E CERPACK (E48-1)

16245T  Non-Inverting 16-Bit Bidirectional Transceiver
16245AT

16245CT

16245ET

1622457

162245AT

162245CT

162245ET

| 54 -55°C to +125°C
| 74 —40°C to +85°C

2545drw 10
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FAST CMOS

Integrated Device Technology, Inc.

12-BIT TRI-PORT
BUS EXCHANGER

IDT54/74FCT16260AT/CT/ET
IDT54/74FCT162260AT/CT/ET
ADVANCE INFORMATION

FEATURES:

« Common features:
Typical tsk(o) (Output Skew) < 250ps
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack packages and 19.6
mil pitch TSSOP package
Low power dissipation (significantly lower than
BiCMOS technologies)
High-speed 12-bit bus exchanger for interbus
communication:
Multi-way interleaving memory
Multiplexed address or data busses

— Bidirectional operation
» Features for FCT16260AT/CT/ET:

— High drive outputs (-32mA IoH, 64mA loL)

— Power off disable outputs permit "live insertion”

— Typical VoLpP (Output Ground Bounce) < 1.0V

atVcc =5V, TA=25°C

- Direct low-impedance backplane interface
« Features for FCT162260AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
at Vcc =5V, TA =25°C

DESCRIPTION:

The IDT54/74FCT16260AT/CT/ET and the IDT54/
74FCT162260AT/CT/ET Tri-Port Bus Exchangers are high-
speed 12-bit latched bus multiplexers/transceivers for use in
high-speed micropracessor applications. These Bus Ex-
changers support memory interleaving with latched outputs
onthe B ports and address multiplexing with latched inputs on
the B ports.

The Tri-Port Bus Exchanger has three 12-bit ports. Data
may be transferred between the A port and either/both of the
B ports. The latch enable (LE1B, LE2B, LEA1B and L=A2B)
inputs control data storage. When a latch-enable input is
HIGH, the latch is transparent. When a latch-enable input is
LOW, the data atthe inputis latched and remains latched until
the latch enable input is returned HIGH. Independent output
enables (OETB and OEZB) allow reading from one port while
writing to the other port.

The IDT54/74FCT16260AT/CT/ET are ideally suited for
driving high capacitance loads andlow impedance backplanes.
The outputbuffers are designed with power off disable capability
to allow "live insertion" of boards when used as backplane
drivers.

The IDT54/74FCT162260AT/CT/ET have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times
- reducing the need for external series terminating resistors.

FUNCTIONAL BLOCK DIAGRAM

OE1B
LEA1B » A8 | ,[; «<n 1B1:
»{ LATCH 1z > 182
LE1B > 1B-A ) L
, 7
12y 7 LATCH 12
SEL
OEA
1
A112 - M
12 Xg
12
£12 7 BA | s
LE2B » WATCH [ 32
> A-28 o .
LEA2B » LATCH [ 7”1 2_’| T\r 2B1:12
OEZ2B

of I

The IDT Logo is a regi: r: d Device Technology, Inc.

3032 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET

FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER MILITARY AND COMMERCIAL TEMPERATURES RANGES
PIN CONFIGURATIONS

66&(:1U56:|0—F33 OFA 1 56 ———————1 OEzB
LE1B [] 2 55 [ LEA2B LElB C—————— 2 7Y rs—
B[] 3 54 ] 2B4 2By C————3 54[————————] 28,
GND [] 4 53 [ ] GND GND C————4 ) —c V)
2[5 52 ] 2Bs 2B, [C————"5 ) — """

81 []6 51 [ ] 28s P31 Es— 5I—————7 28

vee [T} 7 50 [] vee Voo C——————17 ) e—— VS

ML ]e 49 [ ] 28 A C————3s o o

fe [} 48 1] 28 PO e— P e— Y

fo L] 10 471 1 280 A 10 PY4 e—— 1Y
Gb:z [|—:—— :; :: g ::D GND C———— 11 46— GND

10

= = M 12 1] — -1

po [ 14 soset 43 | ] 28 As C———— 13 44— Bn ‘

w15 Sos6-2 a2 7 1812 Ae 114 ES6-1 431 2Br

e [ 16 1 7 181 /Y2 — 421 1B

po [ 17 © ] 1810 PV e— I e—— - T
anp [ 18 3 [ anp PV E— O ———————7 1B
Ao [ 19 38 [ 18 GND C——————1 18 1) e—
A [ 20 37 [ 18 A C——————— 19 38— 1B

A [ 21 36 7 187 PV s— ) Y e—-

Vee 22 35 [ Voo A 121 8 1 1B7

1By [ ] 23 34 [ 1Bs Vec C——————"122 38— """ Vce

182 [ 24 33 [ 18s 1B C—————— 23 7] — -
GND [] 25 32 [ ] GND 1Be C—————— 24 7] n— -1

18s [] 26 31 [] 1Bs GND C——————— 25 32[——————— GND
LE2B [| 27 30 [] LEAIB 1Bs C—————— 126 <} n— ="

SEL [ 28 29 [7] GETB oy R e — 30— |eaB

csop eaomen SEL C——————28 20 ————————] OEB
OB WEW CERPACK sosma e
TOP VIEW
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET
FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER

MILITARY AND COMMERCIAL TEMPERATURES RANGES

PIN DESCRIPTION

1. This parameter is measured at characterization but not tested.

Signal /0 Description
A(1:12) [l{e] Bidirectional Data Port A. Usually connected to the CPU's Address/Data bus.
1B(1:12) I/O | Bidirectional Data Port 1B. Connected to the even path or even bank of memory.
2B(1:12) /e Bidirectional Data Port 2B. Connected to the odd path or odd bank of memory.
LEA1B | Latch Enable Input for A-1B Latch. The Latch is open when LEA1Bis HIGH. Data from the A-portis latched on
the HIGH to LOW transition of LEA1B.
LEA2B | Latch Enable Input for A-2B Latch. The Latch is open when LEA2B is HIGH. Data from the A-Port is latched on
the HIGH to LOW transition of LEA2B.
LE1B | Latch Enable input for the 1B-A Latch. The Latchis open when LE1Bis HIGH. Data from the 1B port is latched
on the HIGH to LOW transition of LE1B.
LE2B | Latch Enable Iinput for the 2B-A Latch. The Latch is open when LE2B is HIGH. Data from the 2B port s latched
on the HIGH to LOW transition of LE2B.
SEL | 1B or 2B Path Selection. When HIGH, SEL enables data transferfrom 1B Portto A Port. When LOW, SEL enables
data transfer from 2B Port to A Port.
OFEA I Output Enable for A Port (Active LOW).
OE1B [ Output Enable for 1B Port (Active LOW).
OEZB | Output Enable for 2B Port (Active LOW).
3032tbl 01
ABSOLUTE MAXIMUM RATINGS(") FUNCTION TABLES®
Symbol Rating Commercial Military  [Unit Inputs Output
VTERM®@ | Terminal Voltage |-0.5t0+7.0 |-0.5t0+7.0 | V 1B | 2B | SEL |LE1B | LE2B | OEA A
with Respect to H X H H X L H
GRD_ Ll X | H | H | x| L L
VTerM (3 | Terminal Voltage |-0.5to Vec  |-0.5to Vce v o
with respect to X X H L X L A
GND X H L X H L H
TA Operating -40to +85 -55t0 +125 | °C X L L X H L L
Temperature X X L X L L Al
TBIAS Tempe@ture -55t0 +125 |-651t0 +135 C X X X X X H Z
Under BlaS 3032 1bl 04
TsTG Storage -55t0 +125 |-65to0 +150 °C
Temperature Inputs Outputs
PT Power Dissipation] 1.0 1.0 W A |LEA1E|LEA2E| OE1B |OE2B 1B 2B
lout DC Output -60t0 +120 |-60to +120 | mA H H H L L H H
L Current L | H [ A | L | L L L
H 3032 tbl 02
1. Stressesgreaterthanthose listed under ABSOLUTE MAXIMUMRATINGS H H L L L H BO
may cause permanent damage to the device. Thisis a stress rating only L H L L L L B()
and functional operation of the device at these or any other conditions H L H L L %) H
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for L L H L L B(M L
extended periods may affect reliability. X L L L L B() B
2, All device terminals except FCT162XXXT Output and I/0 terminals.
3. Output and I/O terminals for FCT162XXXT. X X X H H Z Z
X X X L H Active Y4
CAPACITANCE (TA = +25°C, F = 1.0MH2) X X X H L Z Active
X X X L L Active Active
Symbol | Parameter(t) Conditions | Typ. | Max. | Unit NOTES: 303210105
OnN Input . ViN =0V 4.5 6.0 | pF 1. Output level before the indicated steady-state input conditions were
Capacitance established.
Cio 1o Vourt = 0V 55 | 80 | pF| 2 H=HIGH Voltage Level
Capacitance ;.(= LOV\'I Voltage Level
= Don't Care
NOTE: 30320103 Z = High Impedance

T = LOW-to-HIGH Transition
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET
FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER

MILITARY AND COMMERCIAL TEMPERATURES RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%,; Military: TA = —55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (1) Min.| Typ.2] Max.] Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - — v
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \Y
IH Input HIGH Current (Input pins){S | Vcc = Max. Vi=Vce — — +1 pA

Input HIGH Current (/O pins)(®) — — +1
I Input LOW Current (Input pins)(®) Vi=GND — —_ +
Input LOW Current (/O pins)®) — - +1
lozH High Impedance Output Current Vee = Max. Vo=27V — - +1 HA
lozL (3-State Output pins) (5} Vo=0.5V —_ — +1
VIK Clamp Diode Voltage Vee = Min., IN =-18mA — 07| 1.2 v
los Short Circuit Current Vce = Max., Vo= GND®) —80| —140| —200| mA
lo Output Drive Current Vee = Max., Vo=2.5V® -50 — | 80| ma
VH Input Hysteresis - — 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 pA
lccH
Iccz
3032 thl 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT16260T
Symbol Parameter Test Conditions (V) Min. | Typ.@| Max. | Unit
VoH Output HIGH Voltage Vce = Min. IoH =-3mA 2.5 3.5 — \'
VIN = ViHor ViL loH = —=12mA MIL. 2.4 3.5 — v
IoH = —15mA COM'L.
loH = —24mA MIL. 2.0 3.0 - \%
IoH = -32mA COM'L.4)
VoL Output LOW Voltage Vee = Min. loL = 48mA MIL. — 0.2 0.55 \'
ViN = ViHor ViL loL = 64mA COM'L.
loFF Input/Output Power Off Leakage(®| Vcc =0V, VIN or Vo <4.5V —_ — +1 pA
30321tb1 07
OUTPUT DRIVE CHARACTERISTICS FOR FCT162260T
Symbol Parameter Test Conditions (1) Min. | Typ.@| Max. | Unit
looL Output LOW Current Vce = 5V, VIN= VIHor ViL, VouT= 1.5V 60 115 | 150 | mA
lobH Output HIGH Current Vce =5V, ViN=ViHor Vi, VouT= 1.5VE®) —-60 | -115| -150 | mA
VoH Output HIGH Voltage Vee = Min. IoH = —16mA MIL. 24 3.3 — \Y
VIN=ViHorViL I0H = -24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 16mA MIL. — 0.3 0.55 \
VIN = ViH or VIL loL = 24mA COM'L.
NOTES: 3032 Ink 08

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vce = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at TA = -55°C.

O WON
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET

FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER MILITARY AND COMMERCIAL TEMPERATURES RANGES
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions (! Min. |Typ® | Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V()

Icco Dynamic Power Supply Current®) | Vcc = Max. VIN = Vric — 60 | 100 | wA
Outputs Open VIN = GND MHz
One Output Port Enabled
LExx = Vcc

One Input Bit Toggling
One Output Bit Toggling

50% Duty Cycle
lc Total Power Supply Current(®) Vee = Max. VIN =Vce —_ 0.6 1.5 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V — 0.9 2.3
One Output Port Enabled VIN=GND
LExx = Vcc

One Input Bit Toggling
One Output Bit Toggling

Vce = Max. VIN = Vce — 1.8 | 3.50
Outputs Open VIN = GND

fi = 2.5MHz

50% Duty Cycle VIN = 3.4V —_ 48 1250
One Output Port Enabled VIN = GND'

LExx = Vcc

Twelve Input Bits Toggling
Twelve Output Bits Toggling
NOTES: 3032 tbl 09
. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Per TTL driven input (ViN= 3.4V). All other inputs at Vcc 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 lcc formula. These limits are guaranteed but not tested.
. lc = IQUIESCENT + lINPUTS + IDYNAMIC

lc = lcc + Alce DHNT + lcep (fcPNer/2 + fiNi)

lcc = Quiescent Current (IccL, lccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of Inputs at fi

O A WN =
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET
FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER MILITARY AND COMMERCIAL TEMPERATURES RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16260AT/162260AT | FCT16260CT/162260CT | FCT16260ET/162260ET
Com'l. I Mil. Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" [Min.| Max. [Min.2] Max. Min.| Max. [Min.@| Max. |Min.] Max. Min. (2 Max. | Unit
trLH | Propagation Delay CL=50pF | 15652 |15 |56 ]| 15|47 ]| 15]5.1 TBD TBD| ns
tPHL | Axto 1BXxor Ax to 2Bx RL = 500Q
tPLH | Propagation Delay 155611559 |15|50]| 15|54 TBD TBD| ns
tPHL | 1BXx to Ax or 2Bx to Ax
trLH | Propagation Delay 15|52 | 15|56 | 15|47 ]| 15]51 T8D TBD| ns
tPHL | LEXB to Ax
tPLH | Propagation Delay 15|47 [ 15|52 | 15|44 | 15|48 TBD TBD| ns
tPHL | LEA1Bto 1Bx or

LEA2B to 2Bx
tPLH | Propagation Delay 15|62 15|56 | 15|47 15|51 TBD TBD| ns
tPHL | SEL to Ax
tpzH | Output Enable Time 15|67 | 15|61 | 15|51 ]| 15]54 TBD TBD| ns
tpzL | OEA to Ax, OE1Bto 1BX,or

OEZB to 2Bx
tPHz | Output Disable Time 1514415148 | 15]|40| 1.5 ] 44 TBD TBD| ns
trrz |OEAto Ax, OE1Bto 1Bx, or

OEZB to 2Bx
tsu | Set-Up Time, HIGH or LOW 15| — 15| — 10| —]10]| — TBD TBD| ns

Data to Latch
tH Hold Time, Latch to Data 10| — |15 — |10} — |15 — TBD TBD{ ns
tw ] Pulse Width, Latch HIGH() 30| — |30 —]30| —]30] — TBD TBD| ns
tsk(o) | Output Skew (@) —|os] —|o5] —]os| —]os| —|os5| —|o05]|ns
NOTES: 3032tbl 10

1. See test circuits and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET
FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER

MILITARY AND COMMERCIAL TEMPERATURES RANGES

TEST CIRCUITS AND WAVEFORMS

SWITCH POSITICN

TEST CIRCUITS FOR ALL OUTPUTS Test Switch
Veo Disable Low Closed
O—e 7.0V Enable Low
T All Other Outputs Open
500Q DEFINITIONS: 303210l 11
VIN CL= Load capacitance: includes jig and probe capacitance.
Pulse Rt= Termination resistance: should be equal to Zour of the Pulsc
Generator D.U.T. Generator.
5000
RT l
= F = 3032 Ink 04
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
{
DATA " < —
INPUT XX;K’ \XXX — &Y
tsu > tH LOW—HIGE-LIJ_LOSV‘\EI 15V
— 3V "
TIMING
INPUT X — &Y tw
ASYNCHRONOUS CONTROL t REM
PRESET — 3V HIGH-LOW-HIGH 1.5V
CLEAR >F 1.5V PULSE
ETC. — oV
SYNCHRONOUS CONTROL 3032 Ink 06
PRESET ! 4 -
G X 3K~
[t ] —_
CLOCK EN‘?EBI'LCE. R H oV
3032 Ink 05
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V
3v _/
CONTROL A ———— 1.5V
SAME PHASE 1.5V
INPUT TRANSITION INPUT a ov
tPLH tPHL v >tz
~+—— Vo OUTPUT 3.5V 3.5V
_/ \ SWITCH i
OUTPUT - — 1.5V NORM“I\_IbL‘XI cLosep N %Y —g
/- \ M| -5 Vou
VoL tezH tPHZ 1
tPLH ‘ tPHL Y VoH
3V OUTPUT gw|TCH 0.3V
OPPOSITE PHASE 1.5V NORMALLY opEN ]
INPUT TRANSITION b HIGH L ov ov
ov
3032 Ink 07 3032 Ink 08
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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IDT54/74FCT16260AT/CT/ET, 162260AT/CT/ET
FAST CMOS 12-BIT TRI-PORT BUS EXCHANGER MILITARY AND COMMERCIAL TEMPERATURES RANGES

ORDERING INFORMATION

IDT X FCT XXXX X X

Temperature Device  Package Process
Range Type

Blank Commercial
B MIL-STD-883, Class B

PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (S056-2)
E CERPACK (ES56-1)

16260AT 12-Bit Tri-Port Bus Exchanger
16260CT

16260ET

162260AT

162260CT

162260ET

| 54 -55°C to +125°C
| 74 -40°C to +85°C

drw 09

Integrated Device Technology, Inc. reserves the right to make changes to the specifications in this data sheet in order to improve design o~ performance and to supply the best possible product.

Integrated Device Technology, Inc.
2975 Stender Way, Santa Clara, CA 95054-3090 Telephone: (408) 727-6116 FAX 408-492-8674
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FAST CMOS 16-BIT IDT54/74FCT16373T/AT/CT/ET
TRANSPARENT IDT54/74FCT162373T/AT/CT/ET
LATCHES

Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

. Common features: The IDT54/74FCT16373T/AT/CT/ET and IDT54/
~ 0.5 MICRON CMOS Technology 74FCT162373T/AT/CT/ET 16-bit transparent D-type latches
— High-speed, low-power CMOS replacement for are builtusing advanced dual metal CMOS technology. These

ABT functions high-speed, low-power latches are ideal for temporary stor-

Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1pA (max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
- Vee =5V+10%
+ Features for FCT16373T/AT/CT/ET:
— High drive outputs (-32mA loH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V at
Vce =5V, TA=25°C
- Features for FCT162373T/AT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLP (Output Ground Bounce) < 0.6V at
vee = 5V,TA = 25°C

age of data. They can be used for implementing memory
address latches, I/O ports, and bus drivers. The Output
Enable and Latch Enable controls are organized to operate
each device as two 8-bit latches, or one 16-bit latch. Flow-
through organization of signal pins simplifies layout. All inputs
are designed with hysteresis for improved noise margin.

The IDT54/74FCT16373T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162373T/AT/CT/ET have balanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162373T/AT/CT/ET are plug-in replace-
ments for the IDT54/74FCT16373T/AT/CT/ET and 54/
74ABT16373 for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

o 4> O &
1LE —|>o— 2LE —{>o—
1D1 D 2D1 D
—— 101 H— 201
e——(C C
N v - \ } Yy
N N
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
2543 drw 01 2543 drw 02
The IDT logo s a regi rk of | d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16373T/AT/CT/ET, 162373 T/AT/CT/ET
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

108 |1 —/ 48 [ ] iLE
101 [] 2 47 [ ] 1D1
102 ] 3 46 ] 1D2
GND [] 4 45 ] GND
108 ] 5 44 [ 1Ds
104 [} 6 43 ] 1D4
Vee [ |7 42 | ] Vec
105 ] 8 41 ] 1Ds
10s ]9 40 ] 1Ds
GND [] 10 39 [ ] GND
107 [ 1 38 [ 11D7
108 12 S048-1 37 1Ds
201 E 13 So48-2 36 g 2D1
202 ] 14 35 ] 2D2
GND [] 15 34 ] GND
203 [] 16 33 [ ] 2Dbs
204 [ 17 32 ] 2D4
Vec [] 18 31 ] Veo
20s [ 19 30 [ ] 2Ds
208 | 20 29 ] 2Ds
GND [ ] 2t 28 [ ] GND
207 [] 22 27 [ ] D7
208 [ ] 23 26 [ ] 2Ds
20E [] 24 25 [ ] aLE

SSOP
TOB VIEW

2543 drw 03

1 48
2 47
3 46
4 45
5 44
6 43
7 42
8 41
9 40
10 39
11 38
12 E48-1 37
13 36
14 35
15 34
16 33
17 32
18 31
19 30
20 29
21 28
22 27
23 26
24 25
SapvAct

2543 diw 04

1LE
1D1
1D2
GND
1D3
1D4
Vee
1Ds

GND
1D7
1Ds
2D1
2D2
GND
2Ds3
2D4
Vce
2Ds
2Ds
GND
2D7
2Ds
oLE
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IDT54/74FCT16373T/AT/CT/ET, 162373T/AT/CT/ET

FAST CMOS 16-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
xDx Data Inputs xDx XLE xOE xOx
xLE Latch Enable Inputs (Active HIGH) H H L H
xOE Output Enable Inputs (Active LOW) L H L L
xOx 3-State Outputs X X H z
25431101 NOTE: 2543 tb] 02

1. H = HIGH voltage level
L = LOW voltage level
X = Don't care
Z = High-impedance

ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA= +25°C, f = 1.0MHz)
Symbol Ratlng Commercial Military Unit Symbol Parameter(1) Conditions Typ. | Max. | Unit
VTERM()| Terminal Voltage | —0.510+7.0 [ -0.510+47.0 | V Cin Input VIN =0V 45| 6.0 | pF
with Respect to Capacitance
GND Cout | Output Vour=0V | 65 | 80 | pF
VTERM(3)| Terminal Voltage | —-0.5to Vcc | -0.5toVec | V Capacitance
with Respect to NOTE: 2543 Ink 04
GND 1. This parameter is measured at characterization but not tested.
TA Operating —40to+85 | -55t0 +125 | °C
Temperature
TBIAS Temperature -5510+125 | -65t0 +135 | °C
Under Bias
TsTG Storage -55t0+125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Qutput —601t0+120 | -60t0 +120 | mA
Current
NOTES: 2543 Ink 03

1. Stressesgreaterthanthose listedunder ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. Thisis a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/0 terminals.

. Output and I/0 terminals for FCT162XXXT.

w N
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IDT54/74FCT16373T/AT/CT/ET, 162373T/AT/CT/ET

FAST CMOS 16-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10%

Symbol Parameter Test Conditions (V Min. | Typ@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - — \Y
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
liH Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vco — - +1 pA

Input HIGH Current (I/O pins)(5) — - +1
li Input LOW Current (Input pins)®) Vi=GND - — +1

Input LOW Current (I/O pins)(5) —_ — +1
lozH High Impedance Output Current vece = Max. Vo=27V - — +1 A
lozL (3-State Output pins)(® Vo=0.5V —_ — +1
VIK Clamp Diode Voltage vce = Min,, lIN =-18mA — 07 | 1.2 v
los Short Circuit Current Vee = Max., Vo = GND( —80 | -140 | 200 | mA
lo Output Drive Current Vee = Max., Vo =25V -50 — | 180 | mA
VH Input Hysteresis — — 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
IccH
Iccz

2543 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16373T
Symbol Parameter Test Conditions () Min. | Typ.?| Max. | Unit
VoH Output HIGH Voltage Vece = Min. loH=-3mA 25 3.5 — \Y
VIN = VIHor ViL loH=-12mA MIL. 24 3.5 — \Y
|oH=—15mA COM'L.
|oH = —24mA MIL. 2.0 3.0 —_ \Y
loH = -32mA COM'L.(4)
VoL Output LOW Voltage vee = Min. loL=48mA MIL. — 0.2 0.55 v
VIN = VIHor VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage!®)| Vcc =0V, ViN or Vo < 4.5V — — +1 pA
2543 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162373T

Symbol Parameter Test Conditions(" Min. | Typ.?d] Max.| Unit
lopL Output LOW Current Vce = 5V, VN = ViHor VL, VouT= 1.5V} 60 | 115| 150 | maA
lobH Output HIGH Current Vce =5V, VIN = ViHor Vit VouT= 1.5V@) -60 | -115] -150| mA
VoH Output HIGH Voltage Vee = Min. IoH = —~16mA MIL. 24 3.3 — \Y

VIN = ViHor VIL I0H = —24mA COM'L.
VoL Output LOW Voltage vee = Min. loL = 16mA MIL. — 0.3 0.55 Y
VIN = VIHor VIL loL = 24mA COM'L.
NOTES: 2543 Ink 07

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

. Not more than one output should be tested at one time. Duration of the test should not exceed one second.

. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at T = -55°C.

[0 A VR
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IDTS54/74FCT16373T/AT/CT/ET, 162373T/AT/CT/ET
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

oA WON =

Ic = lcc + Alcc DHNT + Iccp (fcpNcp/2 + fiNi)
Icc = Quiescent Current (IccL, IccH and lccz)
Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs HIGH
NT = Number of TTL Inputs at DH
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
fi = Input Frequency

Ni= Number of Inputs at fi

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
Per TTL driven input (ViN = 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
. Ic = 1QUIESCENT + [INPUTS + IDYNAMIC

Symbol Parameter Test Conditions(1) Min. |Typ.(2| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN =3.4V0)
lcco Dynamic Power Supply Vce = Max. VIN = Vce _— 60 100 HA/
Current(4) Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
ic Total Power Supply Current(®) Vce = Max. VIN =Vce — 0.6 15 | mA
Outputs Open VIN = GND
fi =10MHz
50% Duty Cycle VIN =3.4V - 0.9 23
XOE = GND VIN = GND
xLE = Vce
One Bit Toggling
vee = Max. VIN =Vce — | 24 | 450
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 6.4 |16.50
xOE = GND VIN = GND
XLE =Vce
Sixteen Bits Toggling
NOTES: 2543 1bl 08
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IDT54/74FCT16373T/AT/CT/ET, 162373T/AT/CT/ET

FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16373T/162373T FCT16373AT/162373AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.® | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max. | unit
tPLH | Propagation Delay CL = 50pF 1.5 8.0 1.5 8.5 1.5 5.2 1.5 5.6 ns
tPHL | xDx to xOx RL = 500Q
tpLH | Propagation Delay 2.0 13.0 2.0 15.0 2.0 8.5 2.0 9.8 ns
tPHL | XLE to XOx
tpzH | Output Enable Time 1.5 12.0 1.5 13.5 1.5 6.5 1.5 7.5 ns
tPzZL
tPHz | Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.5 1.5 6.5 ns
tPLZ
tsu Set-up Time HIGH or LOW, 2.0 — 2.0 — 2.0 —_ 2.0 — ns

xDx to XxLE
tH Hold Time HIGH or LOW, 1.5 — 1.5 — 1.5 — 1.5 —_ ns
xDx to xLE
tw XLE Pulse Width HIGH 6.0 — 6.0 — 5.0 — 6.0 — ns
tsk(o)| Output Skew(® - 0.5 - 0.5 — 0.5 — 0.5 | ns
FCT16373CT/162373CT FCT16373ET/162373ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.® | Max. | Min® | Max. | Min.® | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 1.5 42 1.5 5.1 1.5 34 - —_— ns
tPHL | xDx to xOx RL = 500Q
trLH | Propagation Delay 2.0 5.5 2.0 8.0 1.5 3.7 —_ — ns
tPHL | xLE to xOx
tpzH | Output Enable Time 1.5 5.5 1.5 6.3 1.5 4.4 — — ns
tPZL
tpHz | Output Disable Time 1.5 5.0 1.5 5.9 1.5 3.6 — — ns
tPLZ
tsu Set-up Time HIGH or LOW, 2.0 - 2.0 - 1.0 — — — ns

xDx to XLE
tH Hold Time HIGH or LOW, 1.5 — 1.5 — 1.0 —_ —_ — ns
xDx to XLE
tw XLE Pulse Width HIGH 5.0 — 6.0 — 3.04 | — — — ns
tsk(o)| Output Skew(®) — 0.5 — 0.5 — 0.5 — — ns
NOTES: 2543 b1 09

1. See test circuit and waveforms.
. Minimum limits are guaranteed but not tested on Propagation Delays.

2
3. Skew between any two outputs of the same package switching in the same direction.
4

. This limit is guaranteed but not tested.

This parameter is guaranteed by design.
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IDT54/74FCT16373T/AT/CT/ET, 162373T/AT/CT/ET
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce

O—e 7.0V
T 500Q
VIN
Pulse |
Generator D.UT.

500Q

ol

SET-UP, HOLD AND RELEASE TIMES

2543 drw 05

DATA -\
T8 R SRR P
TIMING kg av
INPUT X—f——— i15v
ASYNCHRONOUS CONTROL ) o
PRESET Gl — 3V
CLEAR — T = sV
ETC. - oV
SYNCHRONOUS CONTROL | y
PRESET ) < -
CLEAR XX/li_tsu_»At XXX — 15V
cLocK ENA!\E%E H

2543 drw 06

PROPAGATION DELAY

av

SAME PHASE 1.5V
INPUT TRANSITION 0.\/
VoH

OUTPUT — 15V
VoL

OPPOSITE PHASE ?\gv
INPUT TRANSITION O.V

2543 drw 08

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2543 Ink 10

CL= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to Zourt of the Pulse

Generator.
PULSE WIDTH
LOW-HIGH-LOW
PULSE — 18
w
HIGH-LOW-HIGH — 1.5V
PULSE
2543 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
/S 3V
CONTROL — 1.5V
INPUT
ov
tPLZ |-
OUTPUT 3.5V
NORMALLY A
LOW 0.3 VoL
.
OUTPUT  swiTch S—\oav Vor
NORMALLY —
HIGH OPEN KE
— oV oV
2543 drw 09
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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IDT54/74FCT16373T/AT/CT/ET, 162373 T/AT/CT/ET
FAST CMOS 16-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
DT XX  FCT  XXXX X

X

Temp. Range Device Type Package

Process

Blank
B

PV

PA
E

16373T

16373AT
16373CT
16373ET

162373T

162373AT
162373CT
162373ET

| 54

|74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (S048-1)
Thin Shrink Small Outline Package (S048-2)
CERPACK (E48-1)

Non-Inverting 16-Bit Transparent Latch

-55°C to +125°C
—40°C to +85°C

2543 drw 10

a3




FAST CMOS 16-BIT IDT54/74FCT16374T/AT/CT/ET
REGISTER (3-STATE) IDT54/74FCT162374T/AT/CT/ET
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

.

Common features:

— 0.5 MICRON CMOS Technology

High-speed, low-power CMOS replacement for

ABT functions

Typical tsk(o) (Output Skew) < 250ps

Low input and output leakage <1pA (max)

ESD > 2000V per MIL-STD-883, Method 3015;

> 200V using machine maodel (C = 200pF, R = 0)

25 mil pitch SSOP and Cerpack Packages and 19.6

mil pitch TSSOP Package

Extended commercial range of -40°C to +85°C

- Vee = 5V+10%

Features for FCT16374T/AT/CT/ET:

— High drive outputs (-32mA IoH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V at
Vee =5V, TA=25°C

Features for FCT162374T/AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)

— Reduced system switching noise

— Typical VoLp (Output Ground Bounce) < 0.6V at
Vce = 5V, TA = 25°C

The |IDT54/74FCT16374T/AT/CT/ET and IDT54/
74FCT162374T/AT/CT/ET 16-bit edge-triggered D-type reg-
isters are built using advanced dual metal CMOS technology.
These high-speed, low-power registers are ideal for use as
buffer registers for data synchronization and storage. The
Output Enable (xOE) and clock (xCLK) controls are organized
to operate each device as two 8-bit registers or one 16-bit
register with common clock. Flow-through organization of
signal pins simplifies layout. All inputs are designed with
hysteresis for improved noise margin.

The IDT54/74FCT16374T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion” of boards when used
as backplane drivers.

The IDT54/74FCT162374T/AT/CT/ET have balanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output falltimes—
reducing the need for external series terminating resistors.
The IDT54/74FCT162374T/AT/CT/ET are plug-in replace-
ments for the IDT54/74FCT16374T/AT/CT/ET and 54/
74ABT16374 for on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

1(-_)—E ~<| 20_E .'
1CLK ——Do— ) 2CLK —-{>o—
1D1 D 2D1 D
101 201
0—‘J>C q Db
\ A V ! A /
vV \ Y
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
2542 drw 01 2542 drw 01

The IDT logo is a regi d trad k of I d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993

©1993 Integrated Device Technology, Inc. 4
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IDTS4/74FCT16374T/AT/CT/ET, 162374T/AT/CT/ET
FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
10E [ 1 N 48 [ ] 1CLK
101 (12 47 [] 1D
102 [] 3 46 [ ] 1D2
GND [| 4 45 ] GND
103 []5 44 | ] 1Ds
104 [ 6 43 ] 1D4
Vee []7 42 [ Vee
10s [ ] 8 41 ] 1Ds
106 [ 9 40 [ 1Ds
GND : 10 39 ___] GND
107 [ M 38 [ ] 1D7
108 12 S048-1 37 1Ds
201 E 13 so482 36 g 2D1
202 [ ] 14 35 | ] 2D2
GND [ 15 34 1 GND
203 [ 16 33 : 2D3
204 [ 17 32 | ] b4
Vec [ 18 31 ] Vec
205 [ ] 19 30 [ ] 2Ds
208 [ | 20 29 ] 2Ds
GND [ 21 28 [ ] GND
207 [] 22 27 | 2D7
208 D 23 26 | ] 2Ds
20E [} 24 25 [ ] 20K
SSOP
TOP VIEW

2542 drw 03

- 1 48 ]
[ 2 47 ]
[ 3 46 ]
L 4 45 ]
[ 5 44 |
— 6 43 ]
! 7 42 ]
L 8 41 ]
L 9 40 ]
 — 10 39 ]
[ 1 38 ]
— 12 E481 37 ]
- 13 36 ]
[ 14 35 ]
L 15 34 ]
[ 16 33 ]
- 17 32 ]
L 18 31 ]
| — 19 30 ]
- 20 29 ]
[ 21 28 J
— 22 27 ]
- 23 26 —
[ 24 25 ]
2542 drw 04
CERPACK
TOP VIEW

1CLK
1D1
1D2
GND
1D3
1D4
Vce
1Ds
1Ds
GND
1D7
1Ds
2D1
2D2
GND
2D3
2D4
Vece
2Ds
2Ds
GND
2D7
2Ds
2CLK
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IDT54/74FCT16374T/AT/CT/ET, 162374T/AT/CT/ET
FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
xDx Data Inputs Function xDx xCLK xOE xOXx
xCLK Clock Inputs Hi-Z X L H Z
xOx 3-State Outputs. X H H z
xOE 3-State Output Enable Input (Active LOW) Load L T L L
252101 | Register H 7 L H
L T H Z
H ) H yA
NOTE: 2542 tbl 02
1. H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High Impedance
T = LOW-to-HIGH Transition
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter() Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | 0.51047.0 | -0.5t10+7.0| V CiN Input VIN =0V 45| 6.0 | pF
with Respect to Capacitance
- GND_ Cout  |Output VouT=0V | 55 | 8.0 | pF
VTERM(®)| Terminal Voltage | -0.5to Vec | -0.5to Ve | V Capacitance
with Respect to
GND NOTE: 2542 Ink 04
1. Thi ter i d izati .
T Operating 2010485 | 55104125 | °C This parameter is measured at characterization but not tested
Temperature
TeiAs Temperature -55t0 +125 | 6510 +135 | °C
Under Bias
TsTG Storage -55t0+125 | 6510 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to +120 | -60to +120 | mA
Current
NOTES: 2542 Ink 03

1. Stressesgreaterthanthose listedunder ABSOLUTE MAXIMUMRATINGS
may cause permanent damags to the device. Thisis a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

2. All device terminals except FCT162XXXT Output and /O terminals.

3. Output and I/0 terminals for FCT162XXXT.
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IDT54/74FCT16374T/AT/CT/ET, 162374T/AT/CT/ET
FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V £ 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions ( Min. | Typ®| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IiH Input HIGH Current (Input pins)(® | Vec = Max. Vi = Vcc — - + pA

Input HIGH Current (I/O pins)(®) — — +
L Input LOW Current (Input pins)(®) Vi=GND — — +1

Input LOW Current (/O pins)(5) — — +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 pA
lozt (3-State Output pins)(5) Vo=0.5V - — +1
VIK Clamp Diode Voltage Vce = Min,, IIN = -18mA — 07 | 12 v
los Short Circuit Current Vce = Max., Vo = GND® -80 | -140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V -50 — | 180 ma
VH Input Hysteresis — — 100 — mvV
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vce — 5 500 pA
lccH
lccz

2542 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16374T
Symbol Parameter Test Conditions () Min. | Typ{®@| Max. | Unit
VOH Output HIGH Voltage Vee = Min. loH =-3mA 25 3.5 — \
VIN = ViHor VIL 1oH = —12mA MIL. 24 35 —_ Y
|0H = —15mA COM'L.
|0H = —24mA MIL. 2.0 3.0 —_ \Y
10H = -32mA COM'L. 4
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.2 0.55 v
VIN = VIHor VIL loL=64mA COM'L.
loFF Input/Output Power Off Leakage!®)| Vcc =0V, VIN or Vo 4.5V — — +1 WA
2542 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162374T

Symbol Parameter Test Conditions(!) Min. Typ.(2)| Max.| Unit
lobL Output LOW Current Vee =5V, VIN= ViHor ViL, VouT= 1.5V 60 115 | 150 mA
lopH Output HIGH Current Vce =5V, ViN= ViHor Vi Vout= 1.5V -60 | —115] —150] mA
VoH Output HIGH Voltage Vee = Min. IoH = -16mA MIL. 24 3.3 — \

VIN = VIHor VIL I0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 \'
VIN = ViIHor VIL loL = 24mA COM'L.
NOTES: 2542 Ink 07

b WN —~

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vce = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at TA = -55°C.
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IDT54/74FCT16374T/AT/CT/ET, 162374 T/AT/CT/ET
FAST CMOS 16-BIT REGISTER (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.?@| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V0)
Icco Dynamic Power Supply Vee = Max. VIN = Vce — 60 100 pA/
Current(4) Outputs Open VIN = GND MHz
XOE = GND
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current(®) Vce = Max. VIN = Voo — 0.6 1.5 mA
Outputs Open VIN = GND
fcp = 10MHz
50% Duty Cycle
xOE = GND ViN = 3.4V — 1.1 3.0
fi = SMHz VIN = GND
50% Duty Cycle
One Bit Toggling
Vce = Max. VIN = Vce — 3.0 | 550
Qutputs Open VIN = GND
fcp = 10MHz
50% Duty Cycle
xOE = GND VIN = 3.4V — 7.5 119.009
Sixteen Bits Toggling | VIN=GND
fi = 2.5MHz
50% Duty Cycle
NOTES: 254216108

1. For conditions shown as Max. or Min., use apprapriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driveninput (VIN = 3.4V). All other inputs at Vcc 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 lcc formula. These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + lINPUTS + [DYNAMIC

lc = Icc + Alcc DHNT + Icep (fepNcp/2 + fiNi)

Icc = Quiescent Current (IccL, IccH and lccz)

Alcc = Power Supply Current for a TTL HIGH Input (VN = 3.4V)

DH = Duty Cycle for TTL Inputs HIGH

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of Inputs at fi
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IDT54/74FCT16374T/AT/CT/ET, 162374T/AT/CT/ET

FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT163747/162374T FCT16374AT/162374AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition | Min.? | Max. | Min.? | Max. | Min? | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.0 10.0 2.0 110 20 6.5 2.0 7.2 ns
tPHL | xCLK to xOx RL = 500Q
tpzH | Output Enable Time 1.5 12.5 15 14.0 1.5 6.5 1.5 7.5 ns
tPZL
tPHz | Output Disable Time 1.5 8.0 1.5 8.0 1.5 55 1.5 6.5 ns
tPLZ
tsu Set-up Time HIGH 2.0 —_ 20 — 20 —_ 2.0 — ns

or LOW, xDx to XCLK
tH Hold Time HIGH 1.5 — 1.5 — 1.5 — 1.5 — ns
or LOW, xDx to xCLK
tw XCLK Pulse Width 7.0 — 7.0 — 5.0 — 6.0 — ns
HIGH or LOW
tsk(0)| Output Skew(® — 0.5 — 0.5 — 0.5 — 05 | ns
FCT16374CT/162374CT FCT16374ET/162374ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition® | Min.® | Max. | Min® | Max. | Min.® | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.0 52 20 6.2 1.5 3.7 — — ns
tPHL | XCLK to xOx RL = 500Q
trzH | Output Enable Time 1.5 5.5 1.5 6.2 1.5 44 — — ns
tPZL
tpHz | Output Disable Time 1.5 5.0 1.5 57 1.5 3.6 — — ns
tPLZ
tsu | Set-up Time HIGH 2.0 — 2.0 —_ 1.5 - — — ns

or LOW, xDx to xCLK
tH Hold Time HIGH 1.5 — 1.5 —_ 0.0 — - — ns
or LOW, xDx to xCLK
tw | xCLK Pulse Width 5.0 — 6.0 — 304 | — - — ns
HIGH or LOW
tsk(o)| Output Skew(® — 0.5 — 0.5 — 0.5 — — | ns
NOTES: 2542 161 09

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
4

. This limit is guaranteed but not tested.
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IDT54/74FCT16374T/AT/CT/ET, 162374T/AT/CT/ET
FAST CMOS 16-BIT REGISTER (3-STATE)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce O—e 7.0V
T 500Q
VIN
Pulse
Generator D.UT.
500Q

2542 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA — - 3V
INPUT ! kXXX - 15
TIMIN = - gg
G —
INPUT X————— i5v
ASYNCHRONOUS CONTROL \REm ov
PRESET - av
CLEAR ————— 15V
C. - oV
SYNCHRONOUS CONTROL av
PRESET Xz;rn Xxx_"
CLEAR tsu-s - B\?V
cLock EN/'\E%E H

2542 drw 06

PROPAGATION DELAY

3V
SAME PHASE 1.5V
INPUT TRANSITION O.V
VOH
OUTPUT — 1.5V

VoL

av
1.5V
ov

2542 drw 08

OPPOSITE PHASE
INPUT TRANSITION

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: pryr—rs

CL= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to Zour of the Pulse
Generator.

PULSE WIDTH
LOW-HIGH-LOW
PULSE 1.5V
tw
HIGH-LOW-HIGH 1.5V
PULSE
2542 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
— 3V
CONTROL — 15V
INPUT
ov
tPLZ |
OUTPUT 35V
NORMALLY _/_
LOW 0.3 VoL
> &
OUTPUT  gwitcH v v+
NORMALLY -
Al OPEN N
— ov ov

NOTES: 2542 drw 09

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns




IDT54/74FCT16374T/AT/CT/ET, 162374T/AT/CT/ET
FAST CMOS 16-BIT REGISTER (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT XXXX X X
Temp. Range Device Type Package Process
I Blank Commercial

B MIL-STD-883, Class B
PV Shrink Small Outline Package (S048-1)
PA Thin Shrink Small Outline Package (SO48-2)
E CERPACK (E48-1)
16374T Non-Inverting 16-Bit Register
16374AT
16374CT
16374ET
162374T
162374AT
162374CT
162374ET
54 -55°C to +125°C
74 —40°C to +85°C

2542dw 10
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FAST CMOS IDT54/74FCT16500AT/CT/ET
18-BIT REGISTERED IDT54/74FCT162500AT/CT/ET
TRANSCEIVER

Integrated Device Technology, Inc.

FEATURES:

+ Common features:
0.5 MICRON CMOS Technology
High-speed, low-power CMOS replacement for
ABT functions
Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1pA (max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
— Vcc =5V £10%
+ Features for FCT16500AT/CT/ET:

— High drive outputs (~32mA loH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V

at Vec = 5V, TA = 25°C

«» Features for FCT162500AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
at Vee = 5V,TA = 25°C

74FCT162500AT/CT/ET 18-bit registered transceivers are
built using advanced dual metal CMOS technology. These
high-speed, low-power 18-bit registered bus transceivers
combine D-type latches and D-type flip-flops to allow data flow
in transparent, latched and clocked modes. Data flow in each
direction is controlled by output-enable (OEAB and OEBA),
latch enable (LEAB and LEBA) and clock (CLKAB and CLKBA)
inputs. For A-to-B data flow, the device operatesintransparent
mode when LEAB is HIGH. When LEAB is LOW, the A data
is latched if CLKAB is held at a HIGH or LOW logic level. If
LEAB is LOW, the A bus data is stored in the latch/flip-flop on
the HIGH-to-LOW transition of CLKAB. OEAB performs the
output enable function on the B port. Data flow from B port to
A port is similar but uses OEBA, LEBA and CLKBA. Flow-
through organization of signal pins simplifies layout. Allinputs
are designed with hysteresis for improved noise margin.

The IDT54/74FCT16500AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "liveinsertion" of boards when used
as backplane drivers.

The IDT54/74FCT162500AT/CT/ET havebalanced output
drive with current limiting resistors. This offers low ground
bounce, minimalundershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162500AT/CT/ET are plug-inreplacements

DESCRIPTION: for the IDT54/74FCT16500AT/CT/ET and 54/74ABT16500
The IDT54/74FCT16500AT/CT/ET and IDT54/ for on-board bus interface applications.
FUNCTIONAL BLOCK DIAGRAM
OEAB
SIKBA J
CLKBA TD
LEBA ™S
OEBA d
CIKAB >
N
LEAB P «
‘—D_ © > I > B1
A1 —> D »>—D I
| : H e
D|l—e D -
\\ Y A \ Yo P
~——
The IDT logo s a d trademark of | d Device Technology, Inc. TO 17 OTHER CHANNELS 2548 drw 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993
©1993 Integrated Device Technology, Inc. DSC-4630/3
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IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
OEAB [ 1 \—/ 56
LEAB [ ]2 55 ]
At |3 54 ]
GND [] 4 53 ]
A2 []5 52 ]
As [] 8 51 ]
Vee []7 50 ]
As [] 8 49 ]
As []® 48 ]
As [] 10 47 ]
GND [ 11 46 [ ]
Ar [] 12 45 ]
As [] 13 4 ]
As 14 SO056-1 43
Ato E 15 S92 4 g
A [] 18 4[]
Az [] 17 40 ]
GND [ 18 3 ]
Az [] 19 38 ]
Ae [] 20 37 ]
As [} 2 36 [}
Vee [] 22 35 ]
As [ ] 23 34 ]
A7 [] 24 33 ]
GND [} 25 32 ]
A [] 28 31
OEBA [ 27 30 ]
LEBA [] 28 29 []
SSOP
TSSOP

TOP VIEW

GND
CLKAB
B1
GND
B2
Ba
Vce
B4
Bs
Bs
GND
B7
Bs
Bg
B1o
B11
B12
GND
B13
B14
B1s
Vce
Bi1e
B17
GND
B1s

CLKBA
GND

2548 drw 02

OEAB 1 56 GND
LEAB 2 55 CLKAB
A1 3 54 B1
GND 4 53 GND
A2 5 52 B2
A3 6 51 B3
Vee 7 50 Vce
A4 8 49 B4
As 9 48 Bs
As 10 47 Be
GND 11 46 GND
A7 12 45 B7
As 13 44 — 1 Bs
As 14  E56-1 43 Bs
A10 15 42 B1o
At1 16 41 B11
A12 17 40 B12
GND 18 39 GND
A13 19 38 B13
A14 20 37 B14
Ais 21 36 B1s
Vce 22 35 Vce
Ate 23 34 Bis
A17 24 33 B17
GND 25 32 GND
Ats 26 31 B1s
OEBA 27 30 CLKBA
LEBA 28 29 GND
2548 drw 03
ToP VIEW
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IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET

FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN DESCRIPTION FUNCTION TABLE(!4)
Pin Names Description
OEAB A-to-B Output Enable Input Inputs Outputs
OEBA B-to-A Output Enable Input (Active LOW) OEAB LEAB CLKAB Ax Bx
LEAB A-to-B Latch Enable Input L X X X z
LEBA B-to-A Latch Enable Input H H X L L
CLKAB A-to-B Clock Input (Active LOW) H H X H H
CLKBA B-to-A Clock Input (Active LOW) H L v L L
Ax A-to-B Data Inputs or B-to-A 3-State Outputs H L ‘L H H
Bx B-to-A Data Inputs or A-to-B 3-State Outputs H L H X B®
2548 11 01 H L L X B®
NOTES: 2548 tb! 02
1. A-to-Bdataflowisshown. B-to-Adataflowis similarbut uses OEBA, LEBA,
and CLKBA.
2. Output level before the indicated steady-state input conditions were
established.
3. Output level before the indicated steady-state input conditions were
established, provided that CLKAB was LOW before LEAB went LOW.
4. H =HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High-impedance
4 = HIGH-to-LOW Transition
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA= +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter() Conditions | Typ. | Max. | Unit
VTERM(?) Terminal Voltage | —-0.5t0+7.0 | -0.5t10+7.0| V CIN Input VIN =0V 45 | 6.0 | pF
with Respect to Capacitance
=) GND, Cio l{e} Vout = 0V 55| 80 | pF
VTeErM(® | Terminal Voltage | —-0.5to Vcc | -0.5toVee | V Capacitance

glrt\thRespect to NOTE: 2548 Ink 04

1. This parameter is measured at characterization but not tested.

TA Operating —40to +85 | -55t0 +125| °C
Temperature

TBIAS Temperature -55t0+125 | 6510 +135] °C
Under Bias

TsTG Storage -55t0+125 | -665t0 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output —601t0 +120 | 6010 +120 | mA
Current

NOTES: 2548 Ink 03

1. Stressesgreater thanthose listedunder ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. Thisis a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/0 terminals.

3. Outputand 1/O terminals for FCT162XXXT.
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IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =—40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (1) Min. | Typ.®®@| Max.| Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level! 2.0 —_ —_ \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IIH Input HIGH Current (Input pins)(® | Vcc = Max. Vi = Vce — — +1 HA

Input HIGH Current (/O pins)(® — — +1
o Input LOW Current (Input pins)(5) Vi=GND — — +1
Input LOW Current (/O pins)(®) —_ — +1
lozH High Impedance Output Current Vce = Max. Vo=27V — — +1 HA
lozL (3-State Output pins)(® Vo =0.5V — — +1
VIK Clamp Diode Voltage Vvee = Min,, IIN =-18mA — 07| 42 v
los Short Circuit Current Vce = Max., Vo= GND® -80 | -140| 200| mA
lo Qutput Drive Current Vce = Max., Wo=2.5VE) -50 — | 80| maA
VH Input Hysteresis — —_ 100 —_ mV
lecL Quiescent Power Supply Current | Vcc = Max,, VIN = GND or Vcc — 5 500 HA
lccH
lccz
2548 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16500T
Symbol Parameter Test Conditions(" Min. | Typ?| Max. | Unit
VoH Output HIGH Voltage Vece = Min. loH=-3mA 25 3.5 - v
VIN = VIHor ViL loH = —=12mA MIL. 24 3.5 —_ v
I0H = —15mA COM'L.
|0H = =24mA MIL. 2.0 3.0 e \
loH = —-32mA COM'L.(4)
VoL Output LOW Voltage Ve = Min. loL=48mA MIL. —_ 0.2 0.55 v
VIN = VIH or VIL loL= 64mA COM'L.
loFF InpuvOutput Power Off Leakage(®| Vcc =0V, VN or Vo <4.5V — — 1 pA
2548 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162500T
Symbol Parameter Test Conditions (1) Min. | Typ.@| Max. | Unit
looL Output LOW Current Vce =5V, ViN= ViHor ViL, Vour=1.5V(@®) 60 115 [ 150 | mA
loDH Output HIGH Current Vce =5V, VIN= ViHor V., Vour= 1.5V -60 | —115| —150 | mA
VoH Output HIGH Voltage Vce = Min. loH = =16mA MIL. 24 33 — \'
VIN=ViHor ViL IoH = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 \Y
VIN = ViHor VIL loL = 24mA COM'L.
NOTES: 2548 Ik 07

Not more than one output should be tested at one time. Duration of the test should not exceed one second.

. Duration of the condition can not exceed one second.
. The test limit for this parameter is + 5pA at Ta = -55°C.

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vee = 5.0V, +25°C ambient.
3.
4
5
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IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(" Min. | Typ.® | Max. Unit
Alcc Quiescent Power Supply Vee = Max. —_ 0.5 1.5 mA
Current TTL Inputs HIGH VIN = 3.4V
lcen Dynamic Power Supply Current® | Vcc = Max., Outputs Open | ViN = Vcc —_ 75 120 pA/
OEAB = OEBA = Vcc or GND| VIN = GND MHz
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current® Vce = Max., Outputs Open | VIN = Vee — 0.8 1.7 mA
fcp = 10MHz (CLKAB) VIN = GND
50% Duty Cycle
OEAB = OEBA = Vcc
LEAB = GND VIN = 3.4V —_ 13 3.2
One Bit Toggling VIN=GND
fi = 5MHz
50% Duty Cycle
Vce = Max., Outputs Open | VIN = Vce — 3.8 6.5
fcp = 10MHz (CLKAB) VIN = GND
50% Duty Cycle
OEAB = OEBA = Vcec
LEAB = GND VIN = 3.4V — 8.5 20.8%)
Eighteen Bits Toggling VIN=GND
fi=2.5MHz
50% Duty Cycle
NOTES: 2548 tbl 08

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (ViIN=3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + lINPUTS + IDYNAMIC

lc = Icc + Alcc DHNT + lcep (fePNcp/2 + fiNi)

lcc = Quiescent Current (Icct, IccH and lccz)

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs HIGH

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of Inputs at fi

56



IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16500AT/162500AT | FCT16500CT/162500CT | FCT16500ET/162500ET
Com'l. Mil. Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(") |Min.2| Max. {Min.?| Max. |Min.®®)| Max. |Min.| Max. |Min.%§ Max. |Min.| Max. | Unit
tmax |CLKAB or CLKBAfrequency®| oL =50pF | — [150| — [150] — [1s0] — [ 150 — [150| — | — |MHz
tPLH { Propagation Delay R=500Q)|15|51|15|56|15|46|15|46| — |38 — | — |ns
tPHL | Ax to Bx or Bx to Ax
tPLH | Propagation Delay 15|56 | 15|60 15|53 | 15|66 — |42 — | — |ns
tPHL | LEBA to Ax, LEAB to Bx
trLH | Propagation Delay 15|56 | 15|60 | 15|53 | 15|54} —|42| — | — |ns
tHL | CLKBAto Ax, CLKAB to Bx
tPzH |Output Enable Time 15|]60|15|64]|15}|56]|15]|60| — |48 | — | — | ns
tpzL JOEBAto Ax, OEAB to Bx
tpHz | Output Disable Time 15|56|15|60]| 15|52 |15]|56]| — |40 — | — | ns
tpiz |OEBAto Ax, OEAB to Bx
tsu | Set-up Time, HIGH or LOW 30| — |30 — |30 — |30} —|24|— | —]—]|ns

Ax to CLKAB, Bx to CLKBA
tH |Hold Time, HIGH or LOW o} — 0| — o | — 0 - 0 — | —1—|ns
Ax to CLKAB, Bx to CLKBA
tsu |Set-up Time Clock 30| — |30} — 30| — |30 —]20| — | — | —|nms
HIGH or LOW HIGH
Ax to LEAB, Clock 1§| — |16} —|15| — |15} — |16 — ] — | — |ns
Bx to LEBA LOW
tH |Hold Time, HIGH or LOW 15| — |15 —|15]— |15} — |05 — | — ]| —|ns
Ax to LEAB, Bx to LEBA
tw |LEAB or LEBA Pulse Width 30f — |30 — |80 — |30 — |30} —] — | —1Ins
HIGH®)
tw |CLKAB or CLKBA Pulse Width 30| — |30 — 30| — |30 —[|3B0|—=|—]|—|ns
HIGH or LOW®)
tsk(o) | Output Skew (4 — |os]| —|os| —|os5| —)o5] — o5 —| — |ns
NOTES: 2548 b1 09

1.

2
3.
4

See test circuits and waveforms.
. Minimum limits are guaranteed but not tested on Propagation Delays.
This parameter is guaranteed but not tested.
. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce O—e 7.0V
T 500Q
VIN Vout
Pulse (N— D.UT
Generaior I e

i ~—

TIFT

SET-UP, HOLD AND RELEASE TIMES

2548 drw 04

DATA Y - 3
INPUT ZZJf__’ XXX — v
TIMING S = = 3V
INPUT X — 15V
ASYNCHRONOUS CONTROL e ov
PRESET _av
CLEAR 1.5V
ETC. - oV
SYNCHRONOUS CONTROL o
PRESET D) \ =
CLEAR XEETS el SRAXX— 5
CLOCK EN/E\EI_BI_IE;E H 2548 dhw 05
PROPAGATION DELAY
av
SAME PHASE 1.5V
INPUT TRANSITION oV
VOH
OUTPUT — 15V
VoL
OPPOSITE PHASE 13\;\,
INPUT TRANSITION oV

2548 drw 07

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS:
CL= Load capacitance: includes jig and probe capacitance.

RT= Termination resistance: should be equal to ZouT of the Pulse
Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE 1.5V
tw
HIGH-LOW-HIGH 1.5V
PULSE
2548 drw 06
ENABLE AND DISABLE TIMES
ENABLE DISABLE
av
CONTROL sy
INPUT
ov
tPLZ |-
QUTPUT 3.5V
NORMALLY _/_ 1
LOW 0.3V voL

NS
F.'SV VOoH
NC o

2548 drw 08

QUTPUT
NORMALLY
HIGH

SWITCH
OPEN

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR<2.5ns
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IDT54/74FCT16500AT/CT/ET, 162500AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
IDT X FCT XXXX X X
Temperature Device  Package Process
Range Type

Blank
B

PV
PA
E

16500AT
16500CT
16500ET
162500AT
162500CT
162500ET

54
74

Commercial
MIL-STD-883, Class B
Shrink Small Outline IC

Thin Shrink Small Outline IC
CERPACK

Non-Inverting 18-Bit Registered Transceiver

-55°C to +125°C

—40°C to +85°C
2548 drw 09
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FAST CMOS IDT54/74FCT16501AT/CT/ET
18-BIT REGISTERED IDT54/74FCT162501AT/CT/ET
TRANSCEIVER

Integrated Device Technology, Inc.

FEATURES:

« Common features:
0.5 MICRON CMOS Technology
High-speed, low-power CMOS replacement for
ABT functions
Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1pA (max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
- Vecec=5V10%
+ Features for FCT16501AT/CT/ET:
— High drive outputs (~32mA IoH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLP (Output Ground Bounce) < 1.0V
atVcc =5V, Ta = 25°C
» Features for FCT162501AT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
atVce =5V,TA =25°C

DESCRIPTION:

The IDT54/74FCT16501AT/CT/ET and |DT54/
74FCT162501AT/CT/ET 18-bit registered transceivers are

built using advanced dual metal CMOS technology. These
high-speed, low-power 18-bit registered bus transceivers
combine D-type latches and D-type flip-flops to allow data flow
in transparent, latched and clocked modes. Data flow in each
direction is coniroiied by output-enabie (OEAB and GEBA),
latchenable (LEAB and LEBA) and clock (CLKAB and CLKBA)
inputs. For A-to-B data flow, the device operates in transpar-
ent mode when LEAB is HIGH. When LEAB is LOW, the A
datais latched if CLKAB is held at a HIGH or LOW logic level.
If LEAB is LOW, the A bus data is stored in the latch/flip-flop
on the LOW-to-HIGH transition of CLKAB. OEAB performs
the output enable function on the B port. Data flow from the B
porttothe A portis similarbutrequires using OEBA, LEBA and
CLKBA. Flow-through organization of signal pins simplifies
layout. All inputs are designed with hysteresis for improved
noise margin.

The IDT54/74FCT16501AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162501AT/CT/ET have balanced output
drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162501AT/CT/ET are plug-inreplacements
for the IDT54/74FCT16501AT/CT/ET and 54/74ABT16501
for on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

OEAB
CLKBA
LEBA
OEBA -——ﬁ>—
CLKAB N
7
™~
LEAB {> '
"—D_ c > S B1
At P D > -
c cl—C =
< D < b
\l’ \ \ \ \ y /
TS~
The IDT logo is a regi d of grated Device Technology, Inc. TO 17 OTHER CHANNELS 2547 drw 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993
©1993 Integrated Device Technology, Inc. DSC-4629/3
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IDT54/74FCT16501AT/CT/ET, 162501AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

2547 drw 02

PIN CONFIGURATIONS
OEAB 1 v 56 [ | GND
LEAB[ ] 2 55 ] CLKAB
A3 54 [ B1
GND[] 4 53 ] GND
A[]5 52[ B2
A3 |: 6 51 :] Ba
Vee |j 7 50 [ ] Vee
A 8 49| | Bs4
As[ ] @ 48 []Bs
As[ | 10 47 1Bs
GND [] 11 46 [ ] GND
A7) 12 45 D B7
As[ | 13 44 |Bs
As 14 S0O56-1 43 Be
Awg 15 S92 4 gew
A ] 16 41 ] Bn
A [ | 17 40 [ ]B12
GND[] 18 39 GND
A1 19 38 g B13
Ae[ ] 20 37 ] B4
As[ | 21 36| |Bs
Vec [] 22 35 ] Vee
Ae[ | 23 34 ] Bt
A7) 24 33[ B
GND [ | 25 32 [ ] GND
Ais[ ] 26 31 ]B
OEBA[ ]| 27 30 [] CLKBA
LEBA[ | 28 29 ] GND
SSOP
TSSOP

TOP VIEW

OEAB
LEAB
A1
GND
A2
A3
Vce
Aa
As
As
GND
A7
As
Ag
A10
A1
A12
GND
A3
A4
A1s
Vee
Ats
A7
GND
A1s

LEBA

IRIINRIRINIRIRIRINIRININIRIRIN I RIRINIRIRINIRIRIRINIE]

1 56 -
2 55
3 54 ]
4 53
5 52 ]
6 51
7 50 —
8 49
9 48 ]
10 47
11 46
12 45
13 44 ]
14 ESe-1 43
15 42
16 41 1
17 40
18 39 ]
19 38
20 37
21 36
22 35
23 34
24 33
25 32
26 31
27 30
28 29
2547 drw 03
CERPACK
TOP VIEW

GND
CLKAB
B1
GND
B2

B3

Vce

B4

Bs

Bs
GND
B7

Bs

Bs

Bito |
B11

B12
GND
Bi1s
B4
B1s
Vee
Bis
B17
GND
B1s
CLKBA
GND
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IDT54/74FCT16501AT/CT/ET, 162501AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(14

Pin Names Description

OEAB A-to-B Output Enable Input Inputs Outputs

OEBA B-to-A Output Enable Input (Active LOW) OEAB LEAB CLKAB Ax Bx

LEAB A-to-B Latch Enable Input L X X X Z

LEBA B-to-A Latch Enable Input H H X L L

CLKAB A-to-B Clock Input H H X H H

CLKBA B-to-A Clock Input H L T L L

Ax A-to-B Data Inputs or B-to-A 3-State Outputs H L T H H

Bx B-to-A Data Inputs or A-to-B 3-State Outputs H L L X B®@

254716101 H L H X B®

NOTES: 2547 101 02
1. A-to-Bdataflowisshown. B-to-Adataflowissimilarbut uses OEBA, LEBA,

ABSOLUTE MAXIMUM RATINGS("

and CLKBA.
2. Output level before the indicated steady-state input conditions were
established.
3. Output level before the indicated steady-state input conditions were
established, provided that CLKAB was HIGH before LEAB went LOW.
4. H =HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
Z = High-impedance
T = LOW-to-HIGH Transition

CAPACITANCE (TA=+25°C, f = 1.0MHz)

Symbol Rating Commercial Military | Unit

VTERM(2)| Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0| V
with Respect to
GND

VTERM(3)| Terminal Voltage | —-0.5to Vcc | -0.5toVec | V
with Respect to
GND

Ta Operating —40t0+85 | -55t0+125| °C
Temperature

TBIAS Temperature -551t0+125 | -65t0+135 | °C
Under Bias

TsTG Storage -55t0+125 | 6510 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output -60t0+120 | -60t0 +120 | mA
Current

NOTES: 2547 Ink 03

1.

@ N

Stressesgreater thanthose listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/0 terminals.
. Output and I/0 terminals for FCT162XXXT.

Symbol | Parameter(!) Conditions | Typ. | Max. | Unit
CiN Input VIN =0V 45| 6.0 | pF
Capacitance
Cio Vo Vour = 0V 55| 80 | pF
Capacitance
NOTE: 2547 Ink 04

1. This parameter is measured at characterization but not tested.
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IDT54/74FCT16501AT/CT/ET, 162501 AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10%

Symbol Parameter Test Conditions (! Min. | Typ(@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \'
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \'
liH Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vce — — 1 pA

Input HIGH Current (/O pins)(®) — - +1
I Input LOW Current (Input pins)(5) Vi=GND — - +1

Input LOW Current (/O pins)(5) — — +1
lozH High Impedance Output Current Vce = Max. Vo=27V — — +1 HA
lozL (3-State Output pins)(® Vo=0.5V —_ — +1
VIK Clamp Diode Voltage Vce = Min,, IIN = -18mA — -0.7 | 1.2 v
los Short Circuit Current Vce = Max., Vo = GND® —80 | 140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V® -50 — | 180 | ma
VH Input Hysteresis — — 100 — mV
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
IccH
lccz

2547 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16501T
Symbol Parameter Test Conditions (¥ Min. | Typ.@| Max. | Unit
VoH Output HIGH Voltage Vee = Min. I0H=-3mA 25 3.5 - v
VIN = VIHor VIL 10H = —12mA MIL. 24 3.5 - v
I0H = -15mA COM'L.
I0H = —24mA MIL. 2.0 3.0 — v
IOH = -32mA COM'L.(4)
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. —_ 0.2 0.55 v
VIN = VIHor ViL loL=64mA COM'L.
IoFF Input/Output Power Off Leakage(®)| Vcc =0V, VIN or Vo 4.5V — — 11 pA
2547 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162501T

Symbol Parameter Test Conditions(" Min. | Typ.?| Max.| Unit
lobL Output LOW Current Vee = 5V, VIN= ViHor VIL, VouT=1.5V®) 60 115 | 150 mA
lopH Output HIGH Current Vee =5V, VIN=ViHor ViL VouT= 1.5V@ -60 | —115| —150| mA
VoH Output HIGH Voltage Vce = Min. lIoH = —-16mA MIL. 2.4 33 — v

VIN = VIHor VIL 10H = —24mA COML'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = VIHor VIL loL = 24mA COM'L.
NOTES: 2547 Ink 07

ahwON =

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

The test limit for this parameter is + 5pA at Ta = —55°C.
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IDT54/74FCT16501AT/CT/ET, 162501AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditlons" Min. | Typ2 [ Max. | Unit
Alce Quiescent Power Supply Vece = Max. —_ 0.5 1.5 mA
Current TTL Inputs HIGH VIN = 3.4V®)
lcco Dynamic Power Supply Current®) | Vcc = Max., Outputs Open  |VIN = Vce — 75 120 HA/
OEAB = OEBA = Vccor GND|VIN = GND MHz
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(® Vce = Max., Outputs Open  |VIN = Vce — 0.8 1.7 mA
fcp = 10MHz (CLKAB) VIN = GND
50% Duty Cycle
OEAB = OEBA = Vce
LEAB = GND VIN = 3.4V — 1.3 3.2
One Bit Toggling VIN=GND
fi = SMHz
50% Duty Cycle
Vce = Max., Outputs Open | VIN = Vce — 3.8 6.5
fcp = 10MHz (CLKAB) VIN=GND
50% Duty Cycle
OEAB = OEBA = Vcc
LEAB = GND VIN = 3.4V — 85 20.8%)
Eighteen Bits Toggling VIN = GND
fi=2.5MHz
50% Duty Cycle
NOTES: 254716108

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (VIN = 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
Ic = lQUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alce DHNT + Icep (fcPNep/2 + fiNi)

lcc = Quiescent Current (lccL, lccH and lccz)

Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs HIGH

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni = Number of inputs at fi

onsLp =
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IDT54/74FCT16501AT/CT/ET, 162501 AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16501AT/162501AT | FCT16501CT/162501CT | FCT16501ET/162501ET
Com'l. Mil. Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition!) | Min.?] Max. |Min.?] Max. | Min.®] Max. [Min.2] Max. ] Min.} Max. |Min.?] Max. | Unit
fMAX | CLKAB or CLKBA frequency®] CL=50pF | — | 150 — | 150 — | 150| — | 150 — | 150 — | — |MHZ
tPLH | Propagation Delay Ru=500Q | 15| 51| 15| 56| 15146 | 15|46 15| 38| — | — | ns
tPHL | Ax to Bx or Bx to Ax
tPLH | Propagation Delay 15156 15]60] 1553 15]|56]) 1542 — | — | ns
tPpHL | LEBA to Ax, LEAB to Bx
tPLH | Propagation Delay 15|56 15|60 15|53 |15]|54]| 15}42] — | — | ns
tpHL | CLKBA to Ax, CLKAB to Bx
tpzn | Output Enable Time 15|60 15| 64| 15|56 15|60 15|48 — | — | ns
trzL | OEBA to Ax, OEAB to Bx
tpHz | Output Disable Time 15|56|15]|60|15][52)15]|56]| 15|40 —| — | ns
tpLz | OEBA to Ax, OEAB to Bx
tsu | Set-up Time, HIGH or LOW 30| — | 30| — |30} — |30} —]|24| —]| —<1|—1ns

Ax to CLKAB, Bx to CLKBA
tH | Hold Time HIGH or LOW 0| — o|—|] 0] — Ol—}ol—=]|—1|—
Ax to CLKAB, Bx_to CLKBA ns
tsu | Set-up Time Clock 30| — |80}y — |80 — |8 0] —~]20)| —] — | —ns
HIGH or LOW LOW
Axto LEAB, Clock 15| —|15| — | 15| —}15] —| 15| — ]| — | —
Bxto LEBA HIGH ns
tH | Hold Time, HIGH or LOW 15| —|1585]| — |18} — |15 —}| 05| —]| — | —
Ax to LEAB, Bx_to LEBA ns
tw | LEAB or LEBA Pulse Width 30| —}s380}] — )38 0) —}30] —]30) — ] —| —]ns
HIGH®
tw | CLKAB or CLKBA Pulse Width 30| —|380] —|30]| — |30 —}80| —| — ]| —]ns
HIGH or LOWE®)
tsk(o) | Output Skew(4) —|os| —]os| —|os| —]o5] — |05 — | —|ns
NOTES: 2547 tol 09

1. See test circuits and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
4. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16501AT/CT/ET, 162501AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

SWITCH POSITION

Voo 0e 70V Test Switch

T Open Drain
5000 Disable Low Closed

ViN Vout Enable Low
Pulse @ ' D.UT All Other Tests Open

Generator e DEFINITIONS: 2547 Ink 10
_J_SOPF 500Q CL= Load capacitance: includes jig and probe capacitance.
RT RT= Termination resistance: should be equal to Zour of the Pulse
J— IC L Generator.
2547 drw 04
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH

DATA
INPUT

XZFI::L_‘ZZX—:

TIMING
INPUT

ASYNCHRONOUS CONTROL
PRESET
CLEAR
ETC

SYNCHRONOUS CONTROL \

PRESET xx t 0
tSU—=|

CLEAR

CLOCK ENABLE
ETC.

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE
3V

1.5V
ov

2547 drw 05

2547 drw 07 HIGH

ENABLE AND DISABLE TIMES

ENABLE

CONTROL
INPUT

1.5V

1.5V
2547 drw 06

DISABLE

/_

3V
1.5V

OUTPUT
NORMALLY
LOW

OUTPUT

NORMALLY SWITCH

OPEN

NOTES:

ov
3.5V

VoL

X
'O'.'ZV VoH

N,

2547 drw 08

1. Diagram shown for input Control Enable-LOW and input Control

Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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IDT54/74FCT16501AT/CT/ET, 162501AT/CT/ET
FAST CMOS 18-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT X FCT XXXX X X
Temperature Device  Package Process

Range Type
| I Blank
B

PV
PA
E

16501AT
16501CT
16501ET
162501AT
162501CT
162501ET

| 54
174

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO56-1)
Thin Shrink Small Outline Package (SO56-2)
CERPACK (E56-1)

Non-Inverting 18-Bit Registered Transceiver

-55°C to +125°C
—40°C to +85°C

2547 drw 09
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FAST CMOS

IDT54/74FCT16543T/AT/CT/ET

16-BIT LATCHED IDT54/74FCT162543T/AT/CT/ET
TRANSCEIVER
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
+ Common features: The IDT54/74FCT16543T/AT/CT/ET and IDT54/
- 0.5 MICRON CMOS Technology 74FCT162543T/AT/CT/ET 16-bit latched transceivers are built

High-speed, low-power CMOS replacement for
ABT functions
Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1pA (max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
— Vce =5V +10%
Features for FCT16543T/AT/CT/ET:
— High drive outputs (~32mA IoH, 64mA loL)
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V
at Vec = 5V, TA = 25°C
Features for FCT162543T/AT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
at Vcc = 5V,TA = 25°C

using advanced dual metal CMOS technology. These high-
speed, low-powerdevices are organized as twoindependent 8-
bit D-type latched transceivers with separate input and output
control to permit independent control of data flow in either
direction. For example, the A-to-B Enable (xCEAB) must be
LOW in order to enter data from the A port or to output data from
the B port. xLEAB controls the latch function. When xLEAB is
LOW, the latches are transparent. A subsequent LOW-to-
HIGH transition of xLEAB signal puts the A latches in the
storage mode. xOEAB performs output enable function on the
B port. Data flow from the B port to the A port is similar but
requires using xCEBA, xLEBA, and xOEBA inputs. Flow-
through organization of signal pins simplifies layout. All inputs
are designed with hysteresis for improved noise margin.

The IDT54/74FCT16543T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance backplanes.
The output buffers are designed with power off disable capabil-
ity to allow "live insertion” of boards when used as backplane
drivers.

The IDT54/74FCT162543T/AT/CT/ET have balanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors. The
IDT54/74FCT162543T/AT/CT/ET are plug-inreplacementsfor
the IDT54/74FCT16543T/AT/CT/ET and 54/74ABT16543 for
on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

1OEBA 20EBA
1CEBA 2CEBA
1LEBA 2[EBA
10EAB 20EAB
1CEAB 2CEAB
1LEAB f 2LEAB i
cre cre
1A1 —> O 2A1 <> —q
D <> 1B1 D <> 2B1
r <
*—C ¢-{C
D c D >
\ Yoy \L v Yy v
\ / \ /
~V A4
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
2618 drw 01 2618 drw 02
The IDT logo is a d trademark of | d Device Technok Ine.
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IDT54/74FCT16543T/AT/CT/ET, 162543 T/AT/CT/ET
FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
10EAB [ | 1 —/ 56 ]
1EAB [ 2 55 ]
1CEAB [ 3 54
GND [ 4 53 )
1A1 ] 5 52}
A2 [ 6 51 ]
Vee [ 7 50 ]
1As [] 8 49 [
1A [] 9 48]
1As [] 10 47 ]
GND [ 1 46 ]
e [] 12 45
1A7 [] 18 44 ]
1A8 14 S056-1 43
2A1 E 15 50%2 4 g
2A2 [| 16 4“7
2As [ 17 40 ]
GND [ 18 39 ]
2A4 [] 19 38 ]
2As [] 20 37 ]
2As [ 21 36 ]
Vec [ 22 35 ]
2A7 [] 28 34
2As [ 24 s3]
GND [] 25 32
2CEAB [_| 26 31
oLEAB [ | 27 30 ]
20EAB [| 28 29[
SSOP
TOP VIEW

10EBA
1LEBA
1CEBA
GND
1B1
1B2
Vee
1B3
1B4
1B5
GND
1Bs
1B7
1Bs
2B1
2B2
2B3

2618 drw 03

10EAB 1 56
1LEAB 2 55
1CEAB 3 54
GND 4 53
1A1 5 52
1A2 6 51
Vce 7 50
1A3 8 49
1A4 9 48
1As 10 47
GND 11 46
1As 12 45
1A7 13 44
1A8 14 ES6-1 43
2A1 15 42
2A2 16 41
2A3 17 40
GND 18 39
2A4 19 38
2A5 20 37
2As 21 36
Vee 22 35
2A7 23 34
2A8 24 33
GND 25 32
2CEAB 26 31
2LEAB 27 30
20EAB 28 29
CERPACK
TOP VIEW

2618 drw 04

10EBA
1LEBA

1CEBA
GND
1B1

1B2
Vce
1B3
1B4
1Bs
GND
1Bs

1B7
1Bs

2B1

2B2
2B3
GND
2B4
2Bs
2Bs
Vce
2B7
2Bs
GND
2CEBA
2LEBA
20EBA
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IDT54/74FCT16543T/AT/CT/ET, 162543T/AT/CT/ET
FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

FUNCTION TABLE(":?

Pin Names Description For A-to-B (Symmetric with B-to-A)
xOEAB A-to-B Output Enable Input (Active LOW) Latch Output
XOEBA | B-to-A Output Enable Input (Active LOW) Inputs Status Butfers
XxCEAB A-to-B Enable Input (Active LOW) X X X0 XAx tf’ XBx x.Bx
XCEBA | B-to-A Enable Input (Active LOW) H X X Storing High Z
- X H X Storing X

xLEAB A-to-B Latch Enable Input (Active LOW) = _
xCEBA B-to-A Latch Enable Input (Active LOW) X X H High 2
XAX A-to-B Data Inputs or B-to-A 3-State Outputs L L L Trans;.)arent Curr.entf\ Inputs
xBx B-to-A Data Inputs or A-to-B 3-State Outputs L H L Storing Previous A Inputs

NOTES: 261810102

26180101 1, * Before XLEAB LOW-to-HIGH Transition
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
2. A-to-B data flow shown; B-to-A flow control is the same, except using
XCEBA, x LEBA and xOEBA.
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta = +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter(l) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0| V CIN Input VIN =0V 45 | 60 | pF
with Respect to Capacitance
. GND_ oo 1o VouT=0vV | 55 | 80 | pF
VTERM(3)| Terminal Voltage [ —0.5to Vcc | -0.5to Vee | V Capacitance
glrtthRespect to NOTE: 251304
1. This parameter is measured at characterization but not tested.
Ta Operating —40t0+85 | -551t0+125| °C
Temperature
TBIAS Temperature -55t0 4125 | -65t0+135 | °C
Under Bias
TsTG Storage ~-55t0+125 | 6510 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to+120 | -60t0 +120 | mA
Current
NOTES: 2618 Ink 03

1. Stresses greater thanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. Thisis a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/O terminals.

. Output and I/O terminals for FCT162XXXT.
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IDT54/74FCT16543T/AT/CT/ET, 162543 T/AT/CT/ET
FAST CMOS 16-BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V £ 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (" Min. | Typ.?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 —_ — \%
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
hH Input HIGH Current {Input pins)® | Vcc = Max. Vi=Vce — — +1 RA

Input HIGH Current (/O pins)®} — — +1
I Input LOW Current (Input pins)(®) Vi=GND — — +1

Input LOW Current (/O pins)(®) —_ - +1
lozH High Impedance Output Current Vce = Max. Vo=27V — — +1 pA
lozL (3-State Output pins)(5) Vo=0.5V — — +1
VIK Clamp Diode Voltage Vce = Min,, IIN =-18mA - -07 | 1.2 v
los Short Circuit Current Vee = Max., Vo=GND® —80 | 140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V@®) -50 — | 180 | mA
VH Input Hysteresis — — 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
lccH
lccz

26181Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16543T
Symbol Parameter Test Conditions(1) Min. | Typ.?| Max. | Unit
VOH Output HIGH Voltage Vece = Min. IoH = -3mA 25 35 — v
VIN = VIHor VIL IoH = ~12mA MIL. 2.4 3.5 — v
l0H = —-15mA COM'L.
|OoH = —24mA MIL. 2.0 3.0 —_ \
IOH = -32mA COM'L.4)
VoL Output LOW Voltage Vece = Min. loL=48mA MIL. — 02 0.55 v
VIN = ViHor VIL loL=64mA COM'L.
lOFF Input/Output Power Off Leakage!®)] Vcc =0V, VIN or Vo 4.5V — — +1 pA
1
OUTPUT DRIVE CHARACTERISTICS FOR FCT162543T e

Symbol Parameter Test Condlitions(!) Min. | Typ.d| Max.| Unit
lobL Output LOW Current Vee =5V, VIN= ViHor ViL, VouT= 1.5V 60 | 115| 150 | mA
lobH Output HIGH Current Vce =5V, ViN=ViHor ViL Vout=1.5V® —-60 | -115| -150 mA
VoH Output HIGH Voltage Vee = Min. IoH = ~16mA MIL. 24 33 — v

VIN = VIHor VIL I0H = —24mA COM'L.
VoL Qutput LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 %
VIN = VIHor VIL loL = 24mA COM'L.
NOTES: 2618 Ink 07

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

. Not more than one output should be tested at one time. Duration of the test should not exceed one second.

. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at TA = -55°C.

Ob wN =
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IDT54/74FCT16543T/AT/CT/ET, 162543 T/AT/CT/ET
FAST CMOS 16-BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. Unit
Alcc Quiescent Power Supply Vee = Max. — 0.5 1.5 mA
Current TTL Inputs HIGH VIN = 3.4VE
lcco Dynamic Power Supply Current®? | Vcc = Max., Outputs Open | VIN = Vce — 60 100 A/
xCEAB and XOEAB = GND | VIN=GND MHz
xCEBA = Vcc
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current® Vce = Max., Outputs Open | VIN=Vce — 0.6 1.5 mA
fi= 10MHz VIN = GND
50% Duty Cycle
xLEAB, xCEAB and
xOEAB= GND VIN = 3.4V - 0.9 2.3
xCEBA = Vce VIN = GND
One Bit Toggling
vce = Max., Outputs Open | VIN = Vcc — 2.4 4.58
fi= 2.6MHz VIN=GND
50% Duty Cycle
xLEAB, xCEAB and
xOEAB= GND VIN = 3.4V — 6.4 16.5%
xCEBA = Vcc VIN = GND
Sixteen Bits Toggling
NOTES: 2618 bl 08
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN= 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
6. Ic = IQUIESCENT + lINPUTS + IDYNAMIC

lc = Icc + Alcc DHNT + lceo (foPNer/2 + fiNi)

lcc = Quiescent Current (IccL, IccH and lccz)

Alce = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs HIGH

NT = Number of TTL Inputs at DH

Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of inputs at fi
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IDTS4/74FCT16543T/AT/CT/ET, 162543 T/AT/CT/ET

FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16543T/162543T FCT16543AT/162543AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition!) Min.® | Max. | Min.® | Max., | Min.® | Max., | Min.? | Max. | Unit
tPLH | Propagation Delay CL = 50pF 25 8.5 2.5 10.0 2.5 6.5 2.5 7.5 ns
tPHL | Transparent Mode RL = 500Q

XAX to XBx or xBx to xAx
tPLH | Propagation Delay 2.5 125 25 14.0 2.5 8.0 25 9.0 ns
trHL | XLEBA to xAx, XLEAB to xBx
tpzH |Output Enable Time 2.0 12.0 2.0 14.0 2.0 9.0 2.0 100 | ns
trzL |xOEBA or xOEAB to xAx or xBx
xCEBA or xCEAB to xAx or xBx
tPHz |Output Disable Time 2.0 9.0 2.0 13.0 2.0 7.5 2.0 8.5 ns
trrz | xXOEBA or xXOEAB to xAx or xBx
xCEBA or xCEAB to xAx or xBx
tsu | Set-up Time HIGH or LOW 3.0 — 3.0 —_ 2.0 — 2.0 — ns
xAx or xBx to xXLEAB or XLEBA
td |Hold Time HIGH or LOW 2.0 — 2.0 — 2.0 — 2.0 — ns
xAx or xBx to xLEAB or xLEBA
tw | xCEBA or xLEAB Pulse Width 5.0 - 5.0 — 5.0 — 5.0 — ns
LOW
tsk(o) | Output Skew(® — 0.5 — 0.5 — 0.5 — 05 | ns
2618tbl 09
FCT16543CT/162543CT FCT16543ET/162543ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.® | Max. | Min.? | Max. | Min? | Max. | Min.® | Max. | unit
trLH | Propagation Delay CL = 50pF 1.5 5.3 1.5 6.1 1.5 34 — — ns
tPHL | Transparent Mode RL = 500Q

XxAx to xBx or xBx to xAx
tPLH | Propagation Delay 1.5 7.0 1.5 8.0 1.5 37 — — ns
teHL | XCEBA to xAx, XLEAB to xBx
tpzH |Output Enable Time 1.5 8.0 1.5 9.0 1.5 4.8 — — ns
trzL |xOEBA or xXOEAB to xAx or xBx
xCEBA or xCEAB to xAx or xBx
tpHZ | Output Disable Time 1.5 6.5 1.5 7.5 1.5 4.0 —_ - ns
trz | xOEBA or xOEAB to xAx or xBx
xCEBA or xCEAB to xAx or xBx
tsu | Set-up Time, HIGH or LOW 2.0 — 2.0 —_— 1.0 — — —_ ns
xAx or xBx to XLEBA or XLEAB
tH [Hold Time HIGH or LOW 2.0 — 2.0 — 1.0 — — — ns
xAx or xBx to xLEBA or xLEAB
tw |xCEBA or xLEAB Pulse Width 5.0 — 5.0 — 304 | — — _— ns
LOW

tsk(o) | Output Skew(®) — 0.5 — 0.5 — 0.5 - — ns

NOTES: 2618 tbl 10

1. See test circuits and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
4. This limitis guaranteed but not tested.
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IDT54/74FCT16543T/AT/CT/ET, 162543T/AT/CT/ET
FAST CMOS 16-BIT LATCHED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

SWITCH POSITION

VTC c o— 7.0V Test Switch
Open Drain
500Q
Disable Low Closed
VIN Vout
Pulse ‘D UT Enable Low
Genefawf R All Other Tests Open
-LSOPF 500Q DEFINITIONS: 2618 Ink 10
CL= Load capacitance: includes jig and probe capacitance.
l :I: RT= Termination resistance: should be equal to Zout of the Pulse
= = = 4 = = Generator.
2618 drw 05
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA  m— - 3V
— 15V
INPUT XX;E L XXX g LOWHIGH.LOW
sy 1.5V
TIMING - 3V PULSE
INPUT X———— 15V
ASYNCHRONOUS CONTROL | ov w
i) = J5v
— : HIGH-LOW-HIGH .
ETC. = oV PULSE 1.5V
SYNCHRONOUS CONTROL | av 2518 dow 07
PRESET )] N 2QQ§__ w
CLEAR XX l:-tsu-> tH - B\?V
CLOCK ENABLE
ETC. 2618 drw 06

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2618 drw 08

ENABLE AND DISABLE TIMES
DISABLE

ENABLE

CONTROL
INPUT

OUTPUT
NORMALLY
LOW

QUTPUT
NORMALLY SWITCHZ 4
HIGH L ov oV
NOTES: 2618 drw 09
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns

74



IDT54/74FCT16543T/AT/CT/ET, 162543T/AT/CT/ET
FAST CMOS 16-BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT X FCT XXXX X X
Temperature Device Package Process

Range Type
I__i Blank Commercial
B MIL-STD-883, Class B

PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (S056-2)
E CERPACK (E56-1)

16543T  16-Bit Latched Transceiver
16543AT

16543CT

16543ET

162543T

162543AT

162543CT

162543ET

| 54 —55°C to +125°C
| 74 —40°C to +85°C 2618 drw 10
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FAST CMOS 16-BIT BUS |DT54/74FCT16646T/AT/CT/ET
TRANSCEIVER/ IDT54/74FCT162646 T/AT/CT/ET
REGISTERS (3-STATE)

Integrated Device Technology, Inc.

FEATURES:

Common features:

0.5 MICRON CMOS Technology

High-speed, low-power CMOS replacement for

ABT functions

Typical tsk(o) (Output Skew) < 250ps

Low input and output leakage <1pA (max)

ESD > 2000V per MIL-STD-883, Method 3015;

> 200V using machine model (C = 200pF, R = 0)

25 mil pitch SSOP and Cerpack Packages and 19.6

mil pitch TSSOP Package

Extended commercial range of —40°C to +85°C

- Vee =5V £10%

Features for FCT16646T/AT/CT/ET:

— High drive outputs (—32mA IoH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLP (Output Ground Bounce) < 1.0V at
Vce =5V, TA=25°C

Features for FCT162646T/AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)

— Reduced system switching noise

— Typical VoLp (Output Ground Bounce) < 0.6V at
Vce = 5V,TA = 25°C

DESCRIPTION:
The IDT54/74FCT16646T/AT/CT/ET and IDT54/

74FCT162646T/AT/CT/ET 16-bit registered transceivers are
built using advanced dual metal CMOS technology. These
high-speed, low-power devices are organized as two inde-
pendent 8-bit bus transceivers with 3-state D-type registers.
The control circuitry is organized for multiplexed transmission
of data between A bus and B bus either directly or from the
internal storage registers. Each B-bit transceiver/register fea-
tures direction control (xDIRY), over-riding Output Enable con-
trol (xOE) and Select lines (xSAB and xSBA) to select either
real-time data or stored data. Separate clock inputs are
provided for A and B port registers. Data on the A or B data
bus, or both, can be stored in the internal registers by the
LOW-to-HIGH transitions at the appropriate clock pins. Flow-
through organization of signal pins simplifies layout. Allinputs
are designed with hysteresis for improved noise margin.

The IDT54/74FCT16646T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion” of boards when used
as backplane drivers.

The IDT54/74FCT162646T/AT/CT/ET have balanced
output drive with current limiting resistors. This offers low
ground bounce, minimal undershoot, and controlled output
fall times—reducing the need for external series terminating
resistors. The IDT54/74FCT162646T/AT/CT/ET are plug-in
replacements for the IDT54/74FCT16646T/AT/CT/ET and
54/74ABT16646 for on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

] ot
1DIR 2DIR
1CLKBA > 2CLKBA —{>
1SBA {>o-t.{>- 2SBA >°—[-1>—
1CLKAB 2CLKAB E
1SAB —[>o—t{>— 2SAB —{>°T’D—
[ B REG — B REG
D — D}
’@{g H ’KL{% <H &
[ 1= [ 4
1A1 AREG i 1B1 2A1 A REG 2B1
D + D
o | St= o IE =S
> ) > D
Y | Y ‘ Y
- J - J
Dl v
TO 7 OTHER CHANNELS 2540 drw 01 TO 7 OTHER CHANNELS 2540 crw 02
The IDT logo is a reg d trad: rk of I d Device Technolk Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
1DIR [ 1 v 56 ] 10E 1DIR
1CLKAB |: 2 55 :] 1CLKBA 1CLKAB
18AB [] 3 54 ] 1SBA 1SAB
GND : 4 53 :I GND GND
A1 ] 5 52 ] 1Bt 1A1
A2 ] 6 51 ] 1B 1A2
Vee [| 7 50 ] Vec Voo
A3 ] 8 49 ] 1Bs 1A3
Ae ]9 48 [] 1B4 1A4
1As [] 10 47 [ ] 1Bs 1As
GND |: 1 46 :] GND GND
1he [ ] 12 45| ] 1Bs 1As
1A7 ] 13 44 ] 1B7 1A7
1As 14 S056-1 43 1Bs 1A8
2A1 [[—:: 15 Sose2 42 g 2B1 2A1
2A2 [} 18 41 2B 2A2
Az [ ] 17 40 ] 2Bs 2A3
GND [] 18 39 :l GND GND
2A4 [] 19 38 [ ] 2B4 2A4
2As [ | 20 37 ] 2Bs 2As
2h8 [ ] 21 36 ] 28Bs 2A6
Vee [] 22 35| ] Vee Vco
2A7 [} 28 34 [ ] 2Br 2A7
2As [ | 24 33[ ] 2Bs 2As8
GND |: 25 32 :| GND GND
2SAB |: 26 31 :_—_| 2SBA 2SAB
2CLKAB ,:‘ 27 30 [ ] 2CLKBA 2CLKAB
2DIR [: 28 29 :l 20E 2DIR

2540 drw 03
TSSSSOOPP
TOP VIEW

[
[
[
| —
[
[
|
[
| —
[
[
[
L
[
I
[
[
[
L
(
[
[
[
[
| —
[
[
[

110E

11CLKBA

11SBA

1GND

11B1

]1B2

1Vce

11B3

]1B4

11Bs

] GND

11Bs

11B7

11Bs

—12B1

12B2

1 2B3

1GND

]2B4

] 2Bs

—12Bs

1Vee

12B7

12Bs

1GND

12SBA

12CLKBA

120E

1 56
2 55
3 54
4 53
5 52
6 51
7 50
8 49
9 48
10 47
11 46
12 45
13 44
14  E56-1 43
15 42
16 41
17 40
18 39
19 38
20 37
21 36
22 35
23 34
24 33
25 32
26 31
27 30
28 29
CERPACK
TOP VIEW

2540 drw 04
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IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Pin Names Description Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
xAX Data Register A Inputs CIN Input VIN =0V 45 | 6.0 | pF
Data Register B Outputs Capacitance
xBx Data Register B Inputs Cvo l{e] VouTt =0V 55 8.0 | pF
Data Register A Outputs Capacitance
xCLKAB, xCLKBA | Clock Pulse Inputs NOTE: ) o 254010 02
XSAB. xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested.
xDiA, XOE Output Enable Inputs
2540 tbl 01
FUNCTION TABLE?
1
Inputs Data /0(") Operation or Function
xOE xDIR | xCLKAB | xCLKBA| xSAB xSBA XAX xBx
H X HorlL Horl X X Input Input Isolation
H X T T X X Store A and B Data
L L X X X L Output Input Real Time B Data to A Bus
L L X Horl X H Stored B Data to A Bus
L H X X L X Input Output Real Time A Data to B Bus
L H HorlL X H X Stored A Data to B Bus
NOTES: 2634 b1 03

1. The data output functions may be enabled or disabled by various signals atthe xOE or xDIR inputs. Data
inputfunctions are always enabled, i.e. dataatthe bus pins will be stored on every LOW-to-HIGH transition

on the clock inputs.

2. H=HIGH Voltage Level
L = LOW Voltage Level

X = Don't Care

T = LOW-to-HIGH Transition

ABSOLUTE MAXIMUM RATINGS("

NOTES:

Symbol Rating Commercial Military | Unit

VTERM()| Terminal Voltage | -0.5t0o +7.0 | 0.5t0+7.0| V
with Respect to
GND

VTERM(3)| Terminal Voltage | —0.5to Vcc | -0.5toVec | V
with Respect to
GND

TA Operating —40to+85 | -55t0+125| °C
Temperature

TBIAS Temperature -55t0+125 | -65t0+135 | °C
Under Bias

TsTG Storage -551t0+125 | 6510 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output -601to +120 | —60to +120 | mA
Current

2540 tbl 04

1. Stressesgreaterthan thoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damags to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
abovethose indicated in the operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

2. All device terminals except FCT162XXXT Output and I/O terminals.

3. Output and I/O terminals for FCT162XXXT.
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FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

R
P
R
BUS BUS
A — , B
[ .
R
| DU | I—
L1 [ ——

xDIR xOF xCLKAB xCLKBA xSAB xSBA

L L X X X L
REAL-TIME TRANSFER
BUSBTOA
1 I 1
BUS o BUS
A | B

[ ]

|

Ll N

| I— [ —
T ssoamer
—

«DIR xOE xCLKAB xCLKBA xSAB  xSBA
H L T X X X
L L X T X X
X H T T X X

STORAGE FROM
A AND/OR B

R
[
[
BUS BUS
A — B
(N
NN
— L
xDIR xOE xCLKAB xCLKBA  xSAB xSBA
H L X X L X
REAL-TIME TRANSFER
BUSATOB
BUS BUS
A - = B
|H”| 2540 drw 08
-
«DIRM LOE xCLKAB xCLKBA xSAB  xSBA
L L X HorlL X H
H L HorL X H X
TRANSFER STORED
DATA TO A AND/OR B
NOTE:

1. Cannot transfer data to A bus and B bus simultaneously.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = -40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = —-55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (" Min. | Typ.?| Max. | unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level —_— — 0.8 v
IH Input HIGH Current (Input pins)® | Vcc = Max. Vi=Vce — - +1 pA

Input HIGH Current (/O pins)(® — — +1
L Input LOW Current (Input pins)(®) Vi=GND — — +1

Input LOW Current (/O pins)® — — +1
lozH High Impedance Output Current Vce = Max. Vo=27V —_— — +1 A
lozL (3-State Output pins)(®) Vo=0.5V — — +1
VIK Clamp Diode Voltage Vce = Min,, IIN = -18mA — -07 ] 1.2 v
los Short Circuit Current Vce = Max., Vo =GND®) —-80 | 140 | 200 |. mA
lo Output Drive Current Vce = Max., Vo =2.5VR -50 — | -180 | ma
VH Input Hysteresis — — 100 — mvV
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vce - 5 500 HA
lccH
lccz

2540 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16646T
Symbol Parameter Test Conditions(" Min. | Typ{d| Max. ]| Unit
VoH Output HIGH Voltage Vce = Min. 1oH=-3mA 2.5 3.5 — \'
VIN = VIHor VIL IoH = ~12mA MIL. 24 3.5 — \Y
lIoH =~15mA COM'L.
lIoH = —-24mA MIL. 2.0 3.0 — v
loH = —32mA COM'L.(4)
VoL Output LOW Voltage vce = Min. loL=48mA MIL. —_ 0.2 0.55 v
VIN = ViH or VIL loL=64mA COM'L.
loFF Input/Output Power Off Leakage(®)| Vcc =0V, VIN or Vo < 4.5V —_ - +1 HA
2540 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162646T

Symbol Parameter Test Conditions(" Min. | Typ.®! Max.| Unit
lobL Output LOW Current Vee =5V, VIN = ViHor ViL, VouT= 1.5V 60 | 115 150 mA
lopH Output HIGH Current Vce =5V, VIN= ViHor ViL VouT= 1.5V -60 | -115] -150| mA
VoH Output HIGH Voltage Vee = Min. |oH = —16mA MIL. 24 33 — v

VIN = ViIHor ViL IoH = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = VIH or VIL loL = 24mA COM'L.
NOTES: 2540 Ink 07

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

. Typical values are at Vec = 5.0V, +25°C ambient.

. Duration of the condition can not exceed one second.

1
2
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
4
5

. The test limit for this parameter is + 5pA at TA = —55°C.
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POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ{? | Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V(®)

lcco Dynamic Power Supply Current(4) | Vcc = Max. VIN = Vce —_ 75 120 pA/
Qutputs Open VIN = GND MHz
xDIR = XOE= GND
One Input Toggling
50% Duty Cycle

Ic Total Power Supply Current(6) Vee = Max. VIN = Vce — 0.8 1.7 mA
Outputs Open VIN = GND
fcp = 10MHz (XCLKBA)
50% Duty Cycle
XDIR = xOE = GND VIN =3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi = 5MHz
50% Duty Cycle
Ve = Max. VIN = Vce — 3.8 | 6.5
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
XDIR = XOE = GND VIN =3.4V — 8.3 |20.009
Sixteen Bits Toggling | VIN = GND
fi = 2.5MHz
50% Duty Cycle

NOTES: 2540 tb108

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

. Per TTL driven input (VIN=3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
Ic = IQUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + Icep (fcPNcp/2 + fiNi)

lcc = Quiescent Current (lcct, IccH and Iccz)

Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of Inputs at fi

oo~
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT166467/162646T FCT16646AT/162646AT
Com’l. Mil. Com'l. Mil.

Symbol Parameter Conditient” | Min.@ | Max. | Min® | Max. | Min®@ | Max. | Min@® | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tPHL | Bus to Bus RL = 500Q
trzH | Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 105 | ns
trzL | xDIR or xOE to Bus
touz ! Outout Dicable Time 20 8.0 20 e 2.0 €3 2.0 7.7 ns
trz | xDIR or xOE to Bus
trLH | Propagation Delay 2.0 9.0 20 10.0 2.0 6.3 2.0 7.0 ns
tPHL | Clock to Bus
tPLH | Propagation Delay 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns
tPHL | XSBA or xSAB to Bus
tsu | Set-up Time HIGH or 4.0 — 4.5 — 2.0 —_ 2.0 — ns

LOW Bus to Clock
tH Hold Time HIGH or 2.0 — 2.0 — 1.5 — 1.5 — ns
LOW Bus to Clock
tw | Clock Pulse Width 6.0 — 6.0 — 5.0 -— 5.0 — ns
HIGH or LOW
tsk(o) | Output Skew(® — 0.5 - 0.5 — 0.5 — 05 | ns
2540 tbl 09
FCT16646CT/162646CT FCT16646ET/162646ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(¥ | Min.® | Max. | Min.@ | Max. | Min.® | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 1.5 5.4 1.5 6.0 1.5 3.8 — — ns
tPHL | Bus to Bus RL = 500Q
tpzH | Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 - —_ ns
tpzL | xDIR or xOE to Bus
tPHz | Output Disable Time 1.5 6.3 1.5 77 1.5 4.0 — — ns
terz | xDIR or xOE to Bus
tPLH | Propagation Delay 1.5 57 1.5 6.3 1.5 3.8 — — ns
tPHL | Clock to Bus
trLH | Propagation Delay 1.5 6.2 1.5 7.0 1.5 4.2 — — ns
tPHL | XSBA or xSAB to Bus
tsu | Set-up Time HIGH or 2.0 — 2.0 — 2.0 — — — ns

LOW Bus to Clock
tH Hold Time HIGH or 1.5 — 1.5 — 0.0 — — — ns
LOW Bus to Clock
tw | Clock Pulse Width 5.0 — 5.0 — | 308 — — | ns
HIGH or LOW
tsk(o) | Output Skew(® — 0.5 — 0.5 —_ 0.5 — — ns
NOTES: 2540 10

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.

4. This limit is guaranteed but not tested.
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TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

SWITCH POSITION

Voe 0—e 7.0V
T 500Q
VIN
Pulse
Generator D.UT.
500Q

2556 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA < - 3V
INPUT XXX — v
TIMING = n -
INPUT JK—] — 15V
ASYNCHRONOUS CONTROL tREm ov
PRESET R Y
CLEAR — 1.5V
ETC. - ov
SYNCHRONOUS CONTROL | av
PRESET b)) \‘mg_'
CLEAR XX ﬁ:—tsu-» s - 2)'\?\/
CLOCK EN?S_léE
' 2556 drw 06
PROPAGATION DELAY
\Y
SAME PHASE 1.5V
INPUT TRANSITION oV
VOH
OUTPUT — 1.5V
VoL
OPPOSITE PHASE ?\gv
INPUT TRANSITION o

2556 drw 08

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2556 Ink 10
CL= Load capacitance: includes jig and probe capacitance.

RT= Termination resistance: should be equal to Zout of the Pulse
Generator.

PULSE WIDTH
LOW-HIGH-LOW
PULSE 1.5V
tw
HIGH-LOW-HIGH 1.5V
PULSE
2556 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
[ 3V
CONTROL —_— 1.5V
INPUT ov
OUTPUT 3.5V
NORMALLY
LOW 0.3 VoL
1
HIGH I oV

2556 drw 03

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tr < 2.5ns; tR< 2.5ns

83




IDT54/74FCT16646T/AT/CT/ET, 162646 T/AT/CT/ET

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT  xXXX X X

Temperature Device Type  Package Process
Range

Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)
16646T Non-Inverting 16-Bit Transceiver/Register
16646AT
16646CT
16646ET
162646T
162646AT
162646CT
162646ET
54 —55°C to +125°C
74 —40°C to +85°C

2540 drw 14




Integrated Device Technology, Inc.

FAST CMOS 16-BIT
INVERTING BUS
TRANSCEIVER/REGISTER

IDT54/74FCT16651T/AT/CT/ET

FEATURES:

« 0.5 MICRON CMOS Technology

 High-speed, low-power CMOS replacement for

ABT functions

Typical tsk(o) (Output Skew) < 250ps

Low input and output leakage < 1pA max.

High drive outputs (-32mA IoH, 64mA loL)

Power off disable outputs permit “live insertion”

Typical VoLp (Output Ground Bounce) < 1.0V

atVec =5V, TA=25°C

ESD > 2000V per MIL-STD-883, Method 3015;

> 200V using machine model (C = 200pF, R = 0)

25 mil pitch SSOP and Cerpack Packages and 19.6

mil pitch TSSOP Package

+ Extended commercial range of —-40°C to +85°C
Vee = 5V +10%

DESCRIPTION:

The IDT54/74FCT16651T/AT/CT/ET 16-bit inverting reg-
istered transceivers are built using advanced dual metal
CMOS technology. These high-speed, low-power devices
are organized as two independent 8-bit inverting bus trans-

ceivers with 3-state D-type registers. Forexample, the xOEAB
and xOEBA signals control the transceiver functions. The
xSAB and xSBA control pins select either real time or stored
datatransfer. The circuitry used for select control will eliminate
the typical decoding glitch that occurs in a multiplexer during
the transition between stored and real time data. A LOW input
level selects real-time data and a HIGH level selects stored
data.

Data on the A or B data bus, or both, can be stared in the
internal D flip-flops by LOW-to-HIGH transitions at the appro-
priate clock pins (XCLKAB or xCLKBA), regardless of the
select or enable control pins. Flow-through organization of
signal pins simplifies layout. All inputs are designed with
hysteresis for improved noise margin.

The IDT54/74FCT16651T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "liveinsertion” of boards when used
as backplane drivers.

The IDT54/74FCT16651T/AT/CT/ET are plug-in replace-
ments for the 54/74ABT16651 in bus and backplane interface
applications.

FUNCTIONAL BLOCK DIAGRAM

20EAB—>

1OEAB— >
10EB 2OEBA_‘{>_
1CLKBA Daz 2CLKBA So—
1SBA {>n-r{>— 2SBA {>o-t4[>—
1CLKAB 2CLKAB —Do-l
1SAB —[>°-t{>— 2SAB i {>o-r{>—
B REG B REG
D D
RS <H =S o]
= o} !
1A1 A REG N H1-1B1 2A1 AREG i HH-2B1
— D ) &~ D )
\A \ ] \
. J - J
SN "
TO 7 OTHER CHANNELS 2501 6w 01 TO 7 OTHER CHANNELS 2021 diw 02
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16651T/AT/CT/ET

FAST CMOS 16-BIT INVERTING BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

AN

10EAB[ | 56 | ] 1OEBA
1CLKAB[ ] 2 55 [ ]1CLKBA
1SAB[| 3 54 | 11SBA
GND[] 4 53 [ ] GND
1A | 8 52 1B
1A2[] 6 51 [ ] 1B2
Vee[] 7 50 [ ] Vee
A3 8 49 [ ] 1Bs
A1 9 48 [ ]1B4
1As[ ] 10 47 [ ]1Bs
GND[| 1 46 [ 1GND
1As | 12 45 " 11Bs
A7 | 13 44 1187
1A8 14 S056-1 43 1Bs
2A1E 15 sos62 42 gzm
kR[] 16 41 ]2B2
A3 17 40| ]2Bs
GND[]| 18 39 [ ] GND
2A[ | 19 38| ]2Bs
2A5[| 20 37 ]2Bs
2h8 | 2 36 |2Bs
Vee[ | 22 35 [ ] Vee
A7[] 28 34 [ 2B7
2As[ | 24 33 [ |2Bs
GND[] 25 32 ]GND
2SAB[ ] 26 31 [ ]2SBA
2CLKAB[ | 27 30 [ 2CLKBA
20EAB[ | 28 29 | ] .0EBA
2921drw 03
rSsop
TOP VIEW

42
M
40
39
38
37
36
35
34
33
32
31
30
29

110EBA

11CLKBA

11SBA

] GND

1181

11B2

1Vce

]1B3

11B4

11Bs

1GND

11Bs

11B7

]11Bs

12B1

12B2

12B3

1GND

12B4

12Bs

—_12Bs

1Vce

12B7

12Bs

1 GND

128BA

12CLKBA

120EBA

10EAB [ 1
1CLKAB I 2
1SAB I 3
GND I 4
1A1 L 5
1A2 | 6
Vee [ 7
1A3 [ 8
1A4 [ 9
1As 10
GND L 11
1As | 12
1A7 [ 13
1As8 [ 14  E56-1
2A1 [ 15
2A2 16
2A3 [ 17
GND [ 18
2A4 19
2As [C 20
2A6 [ 21
Vee 22
2A7 [ 23
2As [ 24
GND 25
2SAB I 26
2CLKAB C 27
20EAB [ 28
CERPACK
TOP VIEW

2921 drw 04

86



IDT54/74FCT16651T/AT/CT/ET

FAST CMOS 16-BIT INVERTING BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Pin Names _ Description Symbol | Parametert) | Conditions | Typ. | Max. | Unit
XAX Data Register A Inputs CIN Input VN =0V | 45| 60 | pF
Data Register B Outputs Capacitance
xBx Data Register B Inputs co  |vo Vour=0vV | 55 | 80 | pF
Data Register A Outputs Capacitance
xCLKAB, xCLKBA |Clock Pulse Inputs NOTE: 2021 Ink 02
XxSAB, xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested.
XOEAB, xOEBA | Output Enable Inputs
2921 tbl 01
FUNCTION TABLE®
Inputs Data /O(1) Operation or Function
XOEAB | xOEBA | xCLKAB | xCLKBA| xSAB xSBA xAx xBx
L H Horl HorlL X X Input Input Isolation
L H T T X X Store A and B Data
X H T HorlL X X Input Unspecified(!) |Store A, Hold B
H H T T X X Input Output Store A in Both Registers(4)
L X HorlL T X X Unspecified(?) Input Hold A, Store B
L L T T X X Output Input Store B in both Registers(5)
L L X X X L Output Input Real Time B Data to A Bus
L L X HorL X H Stored B Data to A Bus
H H X X L X Input Output Real Time A Data to B Bus
H H Hor L X H X Stored A Data to B Bus
H L HorL | HorL H H Output Output  |Stored A Data to B Bus and
Stored B Data to A Bus
NOTES: 2921 tbl 03
1. The data output functions may be enabled or disabled by various signals at the XOEAB or XOEBA inputs. Data input 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 simultaneously.

Select control = H, clocks must be staggered in order to load both registers.
3. H = HIGH Voltage Level

L = LOW Voltage Level

X = Don't Care

T = LOW-to-HIGH Transition

4. Alin B register
5. Bin A register

ABSOLUTE MAXIMUM RATINGS(!

Symbol Rating Commercial Military Unit

VTERM |Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0 | V
with Respect to
GND

TA Operating —40t0+85 | -55t0+125 | °C
Temperature

TBIAS Temperature -55t0+125 | 6510 +135 | °C
Under Bias

TsTG Storage -55t0+125 | 65t0+150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC OQutput —-60to +120 | -60to +120 | mA
Current

NOTES: 2921 tbl 04

1. Stressesgreaterthanthose listedunder ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.
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IDT54/74FCT16651T/AT/CT/ET

FAST CMOS 16-BIT INVERTING BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcc = 5.0V + 10%; Military: TA = =55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (1) Min. | Typ{?| Max.| Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - — v
ViL Input LOW Level Guaranteed Logic LOW Level — - 0.8 v
IiH Input HIGH Current (Input pins)(® | Vcc = Max. Vi = Vce — — +1 nA

Input HIGH Current (/O pins)(®) — — +1
L Input LOW Current (Input pins)(®) Vi = GND — — +1
Input LOW Current (/O pins)(®} — — +1
lozH High Impedance Output Current Vce = Max. Vo=27V — — 1 RA
lozu (3-State Output pins)(5) Vo =0.5V - — 11
VIK Clamp Diode Voltage Vce = Min, IIN =-18mA —_ -0.7 1.2 \'
los Short Circuit Current Vce = Max., \b=GND®) -80 | —140| -200| mA
lo Output Drive Current Vee = Max., Wo=25VE@) -50 — | 480] ma
VH Input Hysteresis — — 100 —_ mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
IccH
lccz
2921 Ink 05
DC OUTPUT DRIVE CHARACTERISTICS
Symbol Parameter Test Conditions (! Min. [ Typ{d| Max. | Unit
VoH Output HIGH Voltage Vce = Min. loH=-3mA 2.5 3.5 — \Y
VIN=VIiHor VIL foH=-12mA MIL. 24 3.5 —_ v
|O0H = ~15mA COM'L.
loH=—-24mA MIL. 2.0 3.0 — v
10H = -32mA COM'L.(4)
VoL Output LOW Voltage Ve = Min. loL=48mA MIL. — 0.2 0.55 \
VIN = VIH or ViL loL = 64mA COM'L.
|oFF Input’Output Power Off Leakage!®| Vcc =0V, VIN or Vo < 4.5V — - +1 pA
NOTES: 2921 Ink 06

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vee = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

The test limit for this parameter is + 5pA at TA = —55°C.

A wp
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POWER SUPPLY CHARACTERISTICS

Parameter Test Conditlons(1) Min. |Typ.@ | Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4V

lccp Dynamic Power Supply Current(® | Vcc = Max. VIN = Vce — 75 120 | pA
Outputs Open VIN = GND MHz
xOEAB = xOEBA=GND
One Input Toggling
50% Duty Cyvcle

Ic Total Power Supply Current(®) Vce = Max. VIN = Vce — 0.8 1.7 | mA
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xOEAB = xOEBA=GND| viN =34V — | 13| 32
One Bit Toggling VIN = GND
fi = 5SMHz
50% Duty Cycle
Vee = Max. VIN = Vcc — 3.8 | 650
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
xOEAB = xOEBA=GND| VIN =3.4V —_ 8.3 |20.00
Sixteen Bits Toggling VIN = GND
fi = 2.5MHz
50% Duty Cycle

NOTES: 2921 tb1 07

oA WP

Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs HIGH
NT = Number of TTL Inputs at DH
lcco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
fi = Input Frequency

Ni = Number of Inputs at fi

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

. Per TTL driven input (ViN= 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
Ic = |QUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + Iccp (fcpNep/2 + fiNi)

Icc = Quiescent Current {IccL, lccH and Iccz)
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16651T FCT16651AT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition™ | Min.® | Max. | Min.@ | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tPHL | Bus to Bus RL = 500Q
tpzH |Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 105 ns
trzL |XxOEAB or xXOEBA to Bus
tPHz | Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tpLz |xOEAB or xOEBA to Bus
tPLH | Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns
tPHL | Clock to Bus
tPLH | Propagation Delay xSBA or 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns
tPHL | XSAB to Bus
tsu | Set-up Time, HIGH or LOW 4.0 — 4.5 — 2.0 — 2.0 — ns

Bus to Clock
tH |Hold Time HIGH or LOW 2.0 - 2.0 — 1.5 - 1.5 — ns
Bus to Clock
tw | Clock Pulse Width 6.0 — 6.0 _ 5.0 — 5.0 _ ns
HIGH or LOW
tsk(0) |Output Skew(®) — 0.5 — 0.5 — 0.5 — 05 | ns
2921 tbl 08
FCT16651CT FCT16651ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition("! | Min.® | Max. | Min.2 | Max. | Min.@ | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 54 1.5 6.0 1.5 3.8 — - ns
tPHL | Bus to Bus RL = 500Q
tPzH |Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 — — ns
tpzL |XOEAB or XOEBA to Bus
tPHZ |Output Disable Time 1.5 6.3 1.5 7.7 1.5 4.0 — —_ ns
tpLz |XOEAB or xOEBA to Bus
tPLtH | Propagation Delay 1.6 57 1.5 6.3 1.5 3.8 - — ns
tPHL { Clock to Bus
tPLH | Propagation Delay xSBA or 1.5 6.2 1.5 7.0 1.5 4.2 - — ns
tPHL | XSAB to Bus
tsu | Set-up Time, HIGH or LOW 2.0 —_ 2.0 — 2.0 — — — ns

Bus to Clock
tH |Hold Time HIGH or LOW 1.5 — 1.5 — 0.0 — — — ns
Bus to Clock
tw | Clock Pulse Width 5.0 — 5.0 — | 304 | — — — | ns
HIGH or LOW
tsk(o) | Output Skew(®) — 05 — 0.5 — 0.5 — — ns
NOTES: 2921 tbl 09

1. Ses test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
4. This limit is guaranteed but not tested.
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TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS
Veo o—e 7.0V
T 500Q
VIN Vour
Pulse D uT
Generator el

lll—-—
-1}—/\/\,-
—
ul———
o'y
ll|—/\/\:-rI
g

2921 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA - 3V
INPUT XZ;K_’ — 15V
tsu-»] H ov

TIMING - av
INPUT XK———— 15v
ASYNCHRONOUS CONTROL . ov
PRESET REM _ 3V

CLEAR J— E—— 1V

ETC. - ov
SYNCHRONOUS CONTROL |, av

PRESET 53 N -y
xx;t PR — 15V
CLEAR tsu-»=| tH m - oV

CLOCKENABLE
ETC.

2921 drw 06

PROPAGATION DELAY

ayv
SAME PHASE 1.5V
INPUT TRANSITION oV
VOH
OUTPUT — 15V
VoL
OPPOSITE PHASE 3VV
INPUT TRANSITION 2)3

2921 drw 08

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2921 ink U9

CL= Load capacitance: includes jig and probe capacitance.
RTt= Termination resistance: should be equal to Zout of the Pulse
Generator.

PULSE WIDTH

LOW-HIGH-LOW
PU

LSE 1.5V

HIGH-LOW-HIGH 1.5V
PULSE

2921 drw 07

ENABLE AND DISABLE TIMES
ENABLE

DISABLE

CONTROL
INPUT

OUTPUT
NORMALLY
Low

QUTPUT
NORMALLY
HIGH

SWITCH
OPEN

— oV oV

NOTES: 2921 drw 09

1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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FAST CMOS 16-BIT INVERTING BUS TRANSCEIVER/REGISTER
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ORDERING INFORMATION

IDT___ XX FCT XXXX X X
Temperature Device Type Package Process

Range
Blank
B

PV
PA
E

16651T

16651AT
16651CT
16651ET

| 54
| 74

Commercial
MIL-STD-883, Class B

Shrink Small Outline Package (SO56-1)
Thin Shrink Small Outline Package (SO56-2)
CERPACK (E56-1)

Inverting 16-Bit Bus Transceiver/Register

-55°C to +125°C
—40°C to +85°C

2921 drw 10
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REGISTER

Integrated Device Technology, Inc.

FAST CMOS 16-BIT BUS
TRANSCEIVER/

IDTS4/74FCT16652T/AT/CT/ET
IDT54/74FCT162652T/AT/CT/ET

FEATURES:

+ Common features:
0.5 MICRON CMOS Technology
High-speed, low-power CMOS replacement for
ABT functions
Typical tsk(o) (Output Skew) < 250ps
Low input and output leakage <1uA ({max)
ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
Extended commercial range of —40°C to +85°C
- Vee =5V +10%
» Features for FCT16652T/AT/CT/ET:

— High drive outputs (-32mA loH, 64mA loL)

~ Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V

atVec = 5V, TA=25°C

+ Features for FCT162652T/AT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
at Vcc = 5V, TA = 25°C

DESCRIPTION:
The IDT54/74FCT16652T/AT/CT/ET and IDT54/

74FCT162652T/AT/CT/ET 16-bit registered transceivers are
built using advanced dual metal CMOS technology. These

high-speed, low-power devices are organized as two inde-
pendent 8-bit bus transceivers with 3-state D-type registers.
For example, the xOEAB and xOEBA signals control the
transceiver functions.

The xSAB and xSBA control pins are provided to select
either real time or stored data transfer. The circuitry used for
select control will eliminate the typical decoding glitch that
occurs in a multiplexer during the transition between stored
and real time data. A LOW input level selects real-time data
and a HIGH level selects stored data.

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 appro-
priate clock pins (xCLKAB or xCLKBA), regardless of the
select or enable control pins. Flow-through organization of
signal pins simplifies layout. All inputs are designed with
hysteresis for improved noise margin.

The IDT54/74FCT16652T/AT/CT/ET are ideally suited for
driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162652T/AT/CT/ET have balanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162652T/AT/CT/ET are plug-in replace-
ments for the IDT54/74FCT16652T/AT/CT/ET and 54/
74ABT16652 for on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

1OEAB—{> 20EAB—>
1OEBA_—-a| > 20EBA q[>
1CLKBA > 2CLKBA >
1SBA {>>-t1>—- 2SBA {>o-r=[>—
1CLKAB 2CLKAB
1SAB —-|>>-E<[>— 2SAB ———{>0-th—
BREG B REG
D D —
R <H RS <H ¢
I o] | ]
A1 AREG ~ HH-1B1 2A1 AREG 2B1
e Drys ek = o
\\I
> D e D
1 Y ¥ Y
(. J - v
~ "
TO 7 OTHER CHANNELS 2549 a1 TO 7 OTHER CHANNELS 2649 drw 02

The IDT logo is a d trad k of | d Device Technolegy, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1993
©1993 Integrated Device Technology, Inc. DSC-4631/3
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PIN CONFIGURATIONS
1OEAB[: 1 U 56 [ ]10EBA 10EAB [
1CLKAB[ | 2 55 [ |1CLKBA  1CLKAB I
1SAB[] 3 54 [ ]1SBA 1SAB C—
GND[] 4 53 ] GND GND [
1A ] 5 52 ] 1B1 1Al =
1A2[ ] 6 51 [ 1Bz 1A2 [
Vee[ ] 7 50 [ ]Vee vee [
1A3 8 49 [ ]1Bs A3l
1A4é ] 48 [ ]1B4 1As L
1As[ ] 10 47 []1Bs 1As [
GND[ ] 11 46 ] GND GND L
1As[| 12 45| ]1Bs s [
1A7[ ] 13 44 [ 11B7 A7
1As8 14 S056-1 43 1Bs
2A1 E 15 S0 4 g 2B1 e
2A1 [
2A2[ ] 16 41 2B Aol
2A3[ ] 17 40 [ ]2Bs oAs [
GND[] 18 39 [ ]GND GND C
2A4[ ] 19 38 [ ] 2B4 oAd L
2As[ | 20 37 [ ]2Bs oAs |
A | 21 36 ]2Bs W —
Vec[] 22 35 [ Vee Voo
A7 ] 23 34 []2B7 w7
2As[ ] 24 33| ]2Bs shs [
b= I =
2CLKAB[: 27 30 :] 2CLKBA SR8
20EAB[ | 28 29 [ ] ,0EBA 2CLKAB |
20EABL
2549 drw 03
SSOP/
TSSOP

TOP VIEW

-
w

56
55
54
53
52
51
50
49
48
47
46
45
44
E56-1 43
42
41
40
39
38
a7
36
35
34
33
32
31
30
29

- 1OEBA

11CLKBA

11SBA

] GND

11B1

11B2

JVce

11B3

11B4

11Bs

1 GND

11Bs

11B7

11Bs

12B1

12B2

12B3

J1GND

12B4

] 2Bs

] 2B6

}Vce

12B7

J2Bs

JGND

] 2SBA

12CLKBA

120EBA

CERPACK
TOP VIEW

2549 drw 04
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION CAPACITANCE (TaA = +25°C, f = 1.0MHz)
Pin Names - Description Symbol | Parameter() Conditions | Typ. | Max. | Unit
XAx Data Register A Inputs CN Input VIN =0V 45 | 80 | pF
Data Register B Outputs Capacitance
xBx Data Reg!ster B Inputs Cio Vo Vout =0V 55| 80 | pF
Data Register A Outputs Capacitance
xCLKAB, xCLKBA | Clock Pulse Inputs NOTE: 2549 Ik 02
xSAB, xSBA Output Data Source Select Inputs 1. This parameter is measured at characterization but not tested.
xOEAB, xOEBA | Output Enable Inputs
. 2549 101 01
FUNCTION TABLE"”
Inputs Data /0(1) Operation or Function
XOEAB | xOEBA | xCLKAB | xCLKBA| xSAB | xSBA XAX xBx
L H HorlL Horl X X Input Input Isolation
L H T T X X Store A and B Data
X H T HorL X X Input Unspecified(1) |Store A, Hold B
H H 1) ) X X Input Output  [Store A in Both Registers
L X Horl T X X Unspecified(!) Input Hold A, Store B
L L T T X X@ Output Input Store B in both Registers
L L X X X L Output Input Real Time B Data to A Bus
L L X HorL X H Stored B Data to A Bus
H H X X L X Input Output Real Time A Data to B Bus
H H Hor L X H X Stored A Data to B Bus
H L Horl HorlL H H Output Output Stored A Data to B Bus and
Stored B Data to A Bus
NOTES: 2549 b1 03

1. The data output functions may be enabled or disabled by various signals at the xOEAB or xOEBA inputs. Data input 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 simultaneously.

Select control = H: clocks must be staggered to load both registers.

3.

H = HIGH Voltage Level

L = LOW Voltage Level

X = Don't Care

# = LOW-to-HIGH Transition

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Commercial Military | Unit

VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0| V
with Respect to
GND

VTERM(3)| Terminal Voltage | —0.5to Vcc | -0.5toVec | V
with Respect to
GND

TA Operating —40to +85 | -55t0+125] °C
Temperature

TelAs Temperature -5610+125 | 6510 +135| °C
Under Bias

TsTG Storage —55t0 +125 | -65t0 +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output —60to +120 | -60to +120 | mA
Current

NOTES: 2549 Ink 04

1.

wn

Stresses greater than those listed under ABSOLUTE MAXIMUMRATINGS

may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/O terminals.

. Output and I/0 terminals for FCT162XXXT.
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R
[T
N
BUS BUS
A . B
[yl
[ ] rNY
L | L
HII] .
LR
LOEAB (OEBA xCLKAB  +OLKBA xSAB  xSBA
L L X X X L
REAL-TIME TRANSFER
BUSBTOA
101
AN
BUS T BUS
A [ B
| 1l 1
/ [ |KF | AN
I A
|||”| 2549 drw 07
NG
OEAB xOEBA xCLKAB xCLKBA xSAB  xSBA
X H 1 X X X
L X X 1 X X
L H T T X X
STORAGE FROM

A AND/OR B

Flrd

L]

[ 1]

BUS . BUS
A — B
|
(U2 [ 1] ]

Lt | L

M 2549 drw 06
xOEAB xOEBA xCLKAB xCLKBA xSAB xSBA
H H X X L X
REAL-TIME TRANSFER
BUSATOB
BUS BUS
A E E B
”HH 2549 drw 08
—
xOEAB xOEBA xCLKAB xCLKBA xSAB xSBA
H L HorlL Horl H H
TRANSFER STORED
DATA TO A AND/OR B
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = —40°C to +85°C, Vcce = 5.0V + 10%,; Military: TA = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (V) Min. | Typ.®| Max.| Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — —_ \Y
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IH Input HIGH Current (Input pins)®®) | Vcc = Max. Vi = Vce — — +1 pA

Input HIGH Current (I/0 pins)() — — +1
L Input LOW Current (Input pins){®) Vi=GND — — +1

Input LOW Current (/O pins)(®) — — +1
lozH High Impedance Output Current Vee = Max. Vo=27V — —_ +1 HA
lozL. (3-State Output pins)®) Vo=05V — — +1
VIK Clamp Diode Voltage Vee = Min,, lIN =-18mA — 07| A2 v
los Short Circuit Current Vce = Max., Vo= GND®) -80 | 40| 200| mA
lo Output Drive Current vce = Max., Vo=25V©®) -50 — | 480) mA
VH Input Hysteresis — — 100 — mv
lecL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 A
lccH
Iccz

2549 ink 0!
OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T
Symbol Parameter Test Conditions (" Min. | Typ(@| Max. | Unit
VoH Output HIGH Voltage Vece = Min. 1o0H=-3mA 25 3.5 — \
VIN=VIHor ViL loH=-12mA MIL. 24 35 — Y
JoH = -15mA COM'L.
|0H = ~24mA MIL. 2.0 3.0 — v
IoH = —32mA COM'L.(4)
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.2 0.55 %
VIN = ViH or VIL loL=64mA COM'L.
|IoFF InpuvOutput Power Off Leakage!®!| Vcc =0V, VIN or Vo <4.5V — — +1 pA
2549 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T

Symbol Parameter Test Conditions (1 Min. | Typ.@| Max. | Unit
lopL Output LOW Current Vee = 5V, VIN = ViHor ViL, VouT=1.5V@) 60 115 | 150 | mA
lODH Output HIGH Current Vce =5V, ViN= ViHor V., VouT= 1.5V —60 | -115| -150 | mA
VoH Output HIGH Voltage Vee = Min. loH=-16mA MIL. 24 3.3 — Y

VIN=ViHorVIL |I0H = —24mA COM'L.
VoL Output LOW Voltage Vee = Min. loL = 16mA MIL. — 0.3 0.55 Vv
VIN = ViHor ViL loL = 24mA COM'L.
NOTES: 2549 Ink 07

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

LR RN

Typical values are at Vee = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at TA = -55°C.
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POWER SUPPLY CHARACTERISTICS

Parameter Test Conditions(1) Min. | Typ.@ | Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. —_ 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4VE)

lcep Dynamic Power Supply Current(*) | Vcc = Max. VIN = Vce — 75 120 | pA
Outputs Open VIN = GND MHz
XOEAB = xOEBA=GND
One Input Toggling
50% Duty Cycle

Ic Total Power Supply Current(®) Vce = Max. VIN = Vce — 0.8 17 | mA
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
XOEAB = XOEBA=GND| vIN =3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi = 5SMHz
50% Duty Cycle
Vce = Max, VIN = Vce — 3.8 | 6508
Outputs Open VIN = GND
fcp = 10MHz (xCLKBA)
50% Duty Cycle
XOEAB = xOEBA=GND| VIN =3.4V — 8.3 |20.00
Sixteen Bits Toggling | VIN = GND
fi =2.5MHz
50% Duty Cycle

NOTES: 2549 tbl 08

LR NIRRT

Alcc = Power Supply Current for a TTL HIGH Input (ViN = 3.4V)
DH = Duty Cycle for TTL Inputs HIGH
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
fi = Input Frequency

Ni= Number of Inputs at fi

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

Per TTL driven input (ViN= 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
Ic = lQUIESCENT + lINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + lccp (fcPNep/2 + fiNi)
Icc = Quiescent Current (lcct, lccH and lccz)
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT166527/162652T FCT16652AT/162652AT
Com’'l. Mil. Com'l. Mil.

Symbol Parameter Condition{") Min.@ | Max. | Min® | Max. | Min.® | Max. | Min.® | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns
tpHL | Bus to Bus RL = 500Q
tpzH | Output Enable Time 20 | 140 | 20 | 150 | 20 9.8 20 | 105 | ns
tpz |XOEAB or xOEBA to Bus
tPrz  Cutput Disable Time 2.0 8.0 20 11.0 2.0 6.3 2.0 7.7 ns
tprz | XOEAB or XOEBA to Bus
tPLH | Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns
tPHL | Clock to Bus
trLH | Propagation Delay xSBA or 2.0 11.0 2.0 12,0 2.0 7.7 2.0 8.4 ns
tPHL | xSAB to Bus
tsu |Set-up Time HIGH or LOW 4.0 — 45 — 2.0 - 2.0 — ns

Bus to Clock
ti |Hold Time HIGH or LOW 2.0 — 2.0 —_ 1.5 - 1.5 - ns
Bus to Clock
tw | Clock Pulse Width 6.0 —_ 6.0 - 5.0 —_ 5.0 — ns
HIGH or LOW
tsk(o) | Output Skew(® — 0.5 — 0.5 — 0.5 — 05 | ns
2549 tbl 09
FCT16652CT/162652CT FCT16652ET/162652ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition!) | Min.? | Max. | MIn.?} | Max. | Min® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 54 1.5 6.0 1.5 3.8 —_ - ns
tPHL | Bus to Bus RL = 500Q
tpzH |Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 — - ns
tpzL | XxOEAB or xXOEBA to Bus
tpHz |Output Disable Time 1.5 6.3 1.5 7.7 1.5 4.0 — — ns
terz | XOEAB or xOEBA to Bus
trLH | Propagation Delay 1.5 57 1.5 6.3 1.5 3.8 — — ns
tPHL | Clock to Bus
trLH | Propagation Delay xSBA or 1.5 6.2 15 7.0 1.5 42 —_ - ns
tPHL | XxSAB to Bus
tsu |Set-up Time HIGH or LOW 2.0 - 20 — 2.0 — — — ns

Bus to Clock
tH |Hold Time HIGH or LOW 1.5 —_— 1.5 — 0.0 —_ —_— — ns
Bus to Clock
tw | Clock Pulse Width 5.0 — 5.0 — 308 | — — - ns
HIGH or LOW
tsk(o) | Output Skew(® — 0.5 — 0.5 — 0.5 — — ns
NOTES: 2549 b1 10

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. Skew between any two outputs of the same package switching in the same direction.
4. This limitis guaranteed but not tested.

This parameter is guaranteed by design.
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION
Vce o—e 7.0V Test Switch
T Open Drain
50002 Disable Low Closed
ViN Enable Low
Pulse D.UT
Generator L All Other Tests Open
5000 DEFINITIONS: 25491k 10
RT CL= Load capacitancs: includes jig and probe capacitance.
l RT= Termination resistance: should bs equal to Zout of the Pulse
= = = Generator.
2549 drw 09
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA < -3V
— 1.5V
RO RRF T IRRR= Yo
TIMING - 3V PULSE .
INPUT X—f——— isv
ASYNCHRONOUS CONTROL |/ ov
PetEAn = $%v
I L GH-LOW-HIGH
ETC. — oV HIGH-LOWCHIGH 1.5V
SYNCHRONOUS CONTROL | av
PRESET )] N -
CLEAR xx’ﬁ-tsu"t -\XXX - z)\?v 2549 drw 11
CLOCK ENABLE H
ETC.
2549 drw 10
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V
SAME PHASE Z
INPUT TRANSITION CONTROL — 15V
INPUT ov
tPLZ |
OUTPUT QUTPUT / 35v
NORMALLY _T'HV
LOW - Vor
S
OPPOSITE PHASE
INPUT TRANSITION e 'G'EV VoH
NORMALLY 3pEN N
2549 drw 12 HIGH v oV

2549 drw 13
NOTES:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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IDT54/74FCT16652T/AT/CT/ET, 162652T/AT/CT/ET
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT___ XX FCT_XXXX X X
Temperature  Device Type Package Process
Range

Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)
16652T Non-Inverting 16-Bit Bus Transceiver/Register
16652AT
16652CT
16652ET
162652T
162652AT
162652CT
162652ET

| 54 -55°C to +125°C

| 74 —40°C to +85°C

2549 drw 14
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B ®
Wi FAST CMOS 18-BIT IDT54/74FCT16823AT/BT/CT/ET
e g REGISTER IDT54/74FCT162823AT/BT/CT/ET
\t
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
« Common features: The |IDT54/74FCT16823AT/BT/CT/ET and IDT54/
— 0.5 MICRON CMOS Technology 74FCT162823AT/BT/CT/ET 18-bitbusinterface registers are

— High-speed, low-power CMOS replacement for
ABT functions

— Typical tsk(o) (Output Skew) < 250ps

— Low input and output leakage <1pA (max)

— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)

— 25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package

— Extended commercial range of —-40°C to +85°C

- Vce = 5V £10%

- Features for FCT16823AT/BT/CT/ET:

— High drive outputs (-32mA IoH, 64mA loL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V at
Vece =5V, TA=25°C

+ Features for FCT162823AT/BT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)

— Reduced system switching noise

— Typical VoLp (Output Ground Bounce) < 0.6V at
Vee = 5V,TA=25°C

built using advanced, dual metal CMOS technology. These
high-speed, low-power registers with clock enable (xCLKEN)
and clear (xCLR) controls are ideal for parity bus interfacing in
high-performance synchronous systems. The control inputs
are organized to operate the device as two 9-bit registers or
one 18-bit register. Flow-through organization of signal pins
simplifies layout. All inputs are designed with hysteresis for
improved noise margin.

The IDT54/74FCT16823AT/BT/CT/ET are ideally suited
for driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162823AT/BT/CT/ET have balanced
output drive with current limiting resistors. This offers low
ground bounce, minimal undershoot, and controlled output
fall times — reducing the need for external series terminating
resistors. The IDT54/74FCT162823AT/BT/CT/ET are plug-in
replacements for the IDT54/74FCT16823AT/BT/CT/ET and
54/74ABT16823 for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

10E a[>___

—1Q1

D1 ——

!Tl
o0 >

/

2772drw 01

A\ \
\/
TO 8 OTHER CHANNELS

The IDT logo is a registered trademark of Integrated Device Technology, Inc.

20E ::[>

2CLR a[>
2CLK
2CLKEN
*—4 R
N !
D —2Q1
2D1
N\ Yy Y/
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TO 8 OTHER CHANNELS 27724mw 02

MILITARY AND COMMERCIAL TEMPERATURE RANGES

JUNE 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

1CLK 1CLR
1CLKEN  10E
1D1 1Q1
GND GND
1D2 102
1Da 1Q3
Vce Vce
1D4 1Q4
1Ds 1Q5
1Ds 1Q86
GND GND
1D7 Q7
1Ds 1Qs
D
e 1Q9
2D1
2Q1
2D2 Q2
2D3
2Q3
GND
GND
2D4
2Q4
2Ds
2Qs5
2Ds
2Qs
Vce
Vee
2D7
2Ds 2
GND 2Qs
2Ds GND
2CLKEN X
2CLK 20E
2CLR

2772 drw 03

PIN CONFIGURATIONS
RO T s
10E [ 2 55 ]
i ] 3 54 ]
GND [ 4 53 ]
12 [ 15 521
Qs [_| 8 51 ]
vee [ 7 50 []
Q] 8 49 ]
105 | @ 48 [ ]
106 [_| 10 47 ]
GND [] 11 46 ]
17 [ ] 12 45 ]
1Qs [ 13 44 ]
1Qe [ | 14 SO56-1 43 [ ]
2q1 [] 15 S0%2 4 ]
2Q2 [ 16 41 ]
2Q3 [ 17 4[]
GND [_] 18 39 ]
2Q4 [] 19 38 [ ]
2Qs ] 20 37 ]
2Qs [: 21 36 :]
vee [ 22 35 ]
Q7 [ 8 341
Qs | 24 3]
GND [| 25 32
2Qs [| 26 31 [ ]
20E [] 27 30 [
2CLR [] 28 29[
TOP VIEW

1 56
2 55
3 54
4 53
5 52
6 51
7 50
8 49
9 48
10 47
11 46
12 45
13 44
14 Espq 43
15 42
16 41
17 40
18 39
19 38
20 37
21 36
22 35
23 34
24 33
25 32
26 31
27 30
28 29
CERPACK

TOP VIEW

1CLK
1CLKEN
1D1

2Dg

2CLKEN
2CLK

2772drw 04
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Output:
xDx Data inputs xOE | xCLR |[xCLKEN| xCLK | xDx | xQx |Function
xCLK Clock Inputs H X X X X z High Z
xCLKEN Clock Enable Inputs (Active LOW) L L X X X L Clear
xCLR Asynchronous clear Inputs L H H X X Q@ Hold
(Active LOW) H H L t L pa Load
xOE Output Enable Inputs (Active LOW) m r 0 T m Z
xQx 3-State Outputs L H L T L L
27721l 01
L H L T H H
NOTES: 277216102
1. H = HIGH Voltage Level

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Commercial Military Unit

VTERM(2}| Terminal Voltage | -0.5t0 +7.0 | 0.5t0 +7.0| V
with Respect to
GND

VTERM(3}| Terminal Voltage | -0.5to Vcc | -0.5toVee | V
with Respect to
GND

TA Operating —40to+85 | -55to+125| °C
Temperature

TBlAS Temperature -55t0+125 | 6510 +135 | °C
Under Bias

TsTG Storage -55t0+125 | -65to +150 | °C
Temperature

PT Power Dissipation 1.0 1.0 w

lout DC Output —60to +120 | -60t0o +120 | mA
Current

NOTES: 27721Ink 03

1. Stressesgreaterthanthose listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/O terminals.

. Output and /O terminals for FCT162XXXT.

wnN

L = LOW Voltage Level

X = Don't Care

Z = High Impedance
2. Output level before indicated steady-state input conditions were estab-

lished.

CAPACITANCE (TA= +25°C, f = 1.0MHz)

Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
CIN Input VIN =0V 45 | 60 | pF
Capacitance
Cout Output VouT =0V 55| 80 | pF
Capacitance
NOTE: 2772 Ink 04

1. This parameter is measured at characterization but not tested.
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Commercial: TA = -40°

to +85°C, Vce = 5.0V * 10%; Military: TA = =55°C to +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions (" Min. | Typ.@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IH Input HIGH Current (Input pins){5) | Vcc = Max. Vi = Vce — — +1 pA

Input HIGH Current (/O pins)(5) — - +1
it Input LOW Current {Input pins)®® Vi=CGND — — 11

Input LOW Current (I/O pins)(5} — — +1
lozH High Impedance Output Current Vee = Max. Vo=27V — — +1 RA
lozL (3-State Output pins)(®} Vo=05V — — +1
VIK Clamp Diode Voltage Vee = Min,, IN =-18mA - 07| 1.2 \%
los Short Circuit Current Vce = Max., Vo= GND®) —80 | 140 | 200 | mA
lo Output Drive Current Vee = Max., Vo =2.5V® -50 — | 180 | ma
VH Input Hysteresis — — 100 — mV
leoL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 5 500 RA
lccH
lccz

2772 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16823T
Symbol Parameter Test Conditions (1 Min. | Typ@| Max. | Unit
VoH Output HIGH Voltage Vee = Min. 10H=-3mA 2.5 3.5 — v
VIN=ViHor ViL |oH =-12mA MIL. 2.4 3.5 — v
|0H = —=15mA COM'L.
loH =-24mA MIL. 2.0 3.0 —_ \Y
IoH = -32mA COM'L.(4
VoL Output LOW Voltage vee = Min. loL=48mA MIL. — 0.2 0.55 v
VIN = VIHor VIL loL= 64mA COM'L.
lOFF Input/Output Power Off Leakage!®)| Vcc =0V, VIN or Vo 4.5V — — +1 HA
27721nk 08
OUTPUT DRIVE CHARACTERISTICS FOR FCT162823T

Symbol Parameter Test Conditions(" Min. | Typ.®?| Max.| Unit
lobL Output LOW Current Vce =5V, VIN = ViHor ViL, Vout= 1.5V 60 115 150 mA
lobH Output HIGH Current Vee =5V, ViN= ViHor ViL VouT= 1.5V —-60 | —115] —150] mA
VoH Output HIGH Voltage Vee = Min. IoH = =16mA MIL. 24 3.3 — \Y

VIN = VIHor VIL 10H = —24mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 16mA MIL. — 0.3 0.55 \Y
VIN = ViIHor VIL loL =24mA COM'L.
NOTES: 27721k 07

1

2
3.
4
5

. Typical values are at Vec = 5.0V, +25°C ambient.

. Duration of the condition can not exceed one second.
. The test limit for this parameter is £ 5pA at TA = -55°C.

Not more than one output should be tested at one time. Duration of the test should not exceed one second.

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET

FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions{! Min. | Typ.@| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN= 3.4V
Icco Dynamic Power Supply Current(4) | Vcc = Max. VIN = Vce — 75 120 | pA
Outputs Open VIN = GND MHz
XOE = xXCLKEN = GND
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current(® Ve = Max. VIN =Vce — 08 | 1.7 | mA
Outputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
XOE = xCLKEN=GND| VIN =3.4V — 1.3 3.2
at fi = SMHz VIN = GND
50% Duty Cycle
One Bit Toggling
Vce = Max. VIN =Vce —_ 4.2 | 719
Outputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
XOE = xCLKEN = GND| Vin = 3.4V — 9.2 {2210
at fi = 2.5MHz VIN = GND
50% Duty Cycle
Eighteen Bits Toggling
NOTES: 277210108

DN W=

Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs HIGH
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
fi = Input Frequency

Ni= Number of Inputs at fi

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

. Typical values are at Vce = 5.0V, +25°C ambient.

. Per TTL driveninput (VIN = 3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.

. lc = IQUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alce DHNT + Iccp (fePNer/2 + fiNi)

Icc = Quiescent Current (lcct, IccH and Iccz)
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16823AT/162823AT FCT16823BT/162823BT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition{") Min.? | Max. | Min.2 | Max. | Min.® | Max. | Min.@ | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 10.0 1.5 11.5 1.5 7.5 1.5 8.5 ns
tPHL | xCLK to xQx RL = 500Q

CL=300pF® | 155 | 200 | 15 | 200 | 15 150 | 1.5 16.0
AL = 500Q
tPHL | Propagation Delay CL = 50pF 1.5 14.0 1.5 15.0 1.5 9.0 1.5 9.5 ns
xCLR to xQx RL = 500Q
tpzH | Output Enable Time CL = 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns
trzL |XOE to xQx RL = 500Q
CL=300pF® | 15 | 230 | 15 | 250 | 15 | 150 | 15 | 160
RL = 500Q
tPHz |Output Disable Time CL = 5pF@® 1.5 7.0 1.5 8.0 1.5 6.5 1.5 7.0 | ns
trrz | XOE to xQx RL = 500Q
CL = 50pF 15 8.0 1.5 9.0 15 7.5 1.5 8.0
RL = 500Q
tsu |Set-up Time HIGH or LOW CL = 50pF 4.0 - 4.0 — 3.0 —_ 3.0 — ns
xDx to xCLK RL = 500Q
tH Hold Time HIGH or LOW 2.0 — 2.0 — 1.5 — 1.5 — ns
xDx to XxCLK
tsu |Set-up Time HIGH or LOW 4.0 — 4.0 — 3.0 —_ 3.0 — ns
XCLKEN to xCLK
tH Hold Time HIGH or LOW 2.0 —_ 2.0 —_ 0 —_ 0 —_ ns
XCLKEN to xCLK
tw XCLK Pulse Width 7.0 — 7.0 - 6.0 —_ 6.0 — ns
HIGH or LOW
tw | xCLR Pulse Width LOW 6.0 — 7.0 — 6.0 — 6.0 — ns
trRem | Recovery Time xCLR to xCLK 6.0 — 7.0 — 6.0 — 6.0 — ns
tsk(o) | Output Skew(4) — 0.5 - 0.5 —_ 0.5 — 05 | ns
NOTES: 277210109

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. These limits are guaranteed but not tested.

4. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16823CT/162823CT FCT16823ET/162823ET
Com'l. Mil. Com'l. Mil.

Symbol Paramoter Condition(") Min.2 | Max. | Min.@ | Max. | Min.® | Max. } Min.® | Max. ] Unit
tpLtH | Propagation Delay CL = 50pF 1.5 6.0 1.5 7.0 1.5 4.4 — — ns
tPHL | xCLK to xQx RL = 500Q

CL=300pF® | 15 125 | 15 135 | 15 8.0 — —
RL = 500Q
tPHL | Propagation Delay CL = 50pF 1.5 8.0 1.5 8.5 1.5 4.4 — —_ ns
xCLR to xQx RL = 5000
tpzH |Output Enable Time CL = 50pF 1.5 7.0 1.5 8.0 1.5 4.4 — — ns
trzL |XOE to xQx RL = 500Q
CL= 300pF(3) 1.5 12.5 1.5 13.5 1.5 9.0 — —_
RL = 500Q
tpHz | Output Disable Time CL = 5pF@® 1.5 6.2 1.5 6.2 1.5 3.6 — — | ns
trrz | XOE to xQx RL = 500Q
CL = 50pF 1.5 8.5 1.5 6.5 1.5 3.6 — —
RL = 500Q
tsu | Set-up Time HIGH or LOW CL = 50pF 3.0 — 3.0 — 1.6 —_ — - ns
XDx to XCLK RL = 500Q
tH Hold Time HIGH or LOW 1.5 — 1.5 — 0.0 — — — ns
xDx to XCLK
tsu | Set-up Time HIGH or LOW 3.0 — 3.0 —_ 2.5 — — — ns
XCLKEN to xCLK
tH Hold Time HIGH or LOW 0 — 0 — 0.0 — — — ns
xCLKEN to xCLK
tw  |xCLK Pulse Width 6.0 — 6.0 — |30® ] — — — ns
HIGH or LOW
tw XCLR Pulse Width LOW 6.0 — 6.0 — 3.03) — — —_— ns
tRem | Recovery Time xCLR to xCLK 60 | — [ 60 | — [s0o | = [ = = |hns
tsk(o) | Output Skew (4 — 0.5 — 0.5 — 0.5 — — | ns
NOTES: 277210l 10

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. These limits are guaranteed but not tested.

4. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET
FAST CMOS 18-BIT REGISTER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce O—e 7.0V
T 5000
VIN Vout
Pulse A . AT
Generator | \¢ hdhd T
50pF
5000
RT J- :I:CL
) ) ) ) ) ) 2773 drw 05
SET-UP, HOLD AND RELEASE TIMES
DATA ) B - 3V
INPUT XXX~ 15
TIMIN i bl 33
G —
INPUT XK—t— isv
ASYNCHRONOUS CONTROL ‘ ov
PRESET REM Y
CLEAR —f—————— 15V
ETC. - ov
SYNCHRONOUS CONTROL av
PRESET )] \ -
- — 1,5V
CLEAR tsu— tH m - ov

CLOCK ENABLE

ETC.
2773 drw 06

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2773 drw 08

SWITCH POSITION

Test Switch
Open Drain

Disable Low Closed
Enable Low

All Other Tests Open

DEFINITIONS:
CL=

27730 10

Load capacitance: includes jig and probe capacitance.

RT= Termination resistance: should ba equal to Zourt of the Pulse

Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE

ENABLE AND DISABLE TIMES

ENABLE

CONTROL
INPUT

— 1.5V

— 1.5V

2773 drw 07

DISABLE

OUTPUT
NORMALLY
LOW

QUTPUT
NORMALLY
HIGH

SWITCH
OPEN

NOTES:

tPLZ

3.5V

0.3 Vou

X
75.!§V VoH

N

2773 drw 09

1. Diagram shown for input Control Enable-LOW and input Control

Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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IDT54/74FCT16823AT/BT/CT/ET, 162823AT/BT/CT/ET

FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES
ORDERING INFORMATION
IDT XX FCT  XXXX X X
Temp. Range Device Type Package Process
| Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline IC
E CERPACK
16823AT  Non-Inverting 18-Bit Register
16823BT
16823CT
16823ET
162823AT
162823BT
162823CT
162823ET
54 -55°C to +125°C

74 —40°C to +85°C

2772 drw 10




FAST CMOS 20-BIT IDT54/74FCT16827AT/BT/CT/ET
BUFFERS IDT54/74FCT162827AT/BT/CT/ET
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

- Common features:

— 0.5 MICRON CMOS technology

— High-speed, low-power CMOS replacement for
ABT functions

— Typical tsk(o) (Output Skew) < 250ps

— Low input and output leakage <1pA (max)

— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)

— 25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package

— Extended commercial range of —40°C to +85°C

— Vee = 5V +10%

Features for FCT16827AT/BT/CT/ET:

— High drive outputs (-32mA loH, 64mA IoL)

— Power off disable outputs permit “live insertion”

— Typical VoLp (Output Ground Bounce) < 1.0V at
Vce = 5V, TA=25°C

Features for FCT162827AT/BT/CT/ET:

— Balanced Output Drivers: +24mA (commercial),

+16mA (military)

— Reduced system switching noise

— Typical VoLp (Output Ground Bounce) < 0.6V at
Vee = 5V,TAa = 25°C

The IDT54/74FCT16827AT/BT/CT/ET and IDT54/
74FCT162827AT/BT/CT/ET 20-bit buffers are built using
advanced dual metal CMOS technology. These 20-bit bus
drivers provide high-performance bus interface buffering for
wide data/address paths or busses carrying parity. Two pairs
of NAND-ed output enable controls offer maximum control
flexibility and are organized to operate the device as two 10-
bit buffers or one 20-bit buffer. Flow-through organization of
signal pins simplifies layout. All inputs are designed with
hysteresis for improved noise margin.

The IDT54/74FCT16827AT/BT/CT/ET are ideally suited
for driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162827AT/BT/CT/ET have balanced
output drive with current limiting resistors. This offers low
ground bounce, minimal undershoot, and controlled output
fall times—reducing the need for external series terminating
resistors. The IDT54/74FCT162827AT/BT/CT/ET are plug-in
replacements for the IDT54/74FCT16827AT/BT/CT/ET and
54/74ABT 16827 for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

r—
20, —¢

1A1 : 1Y1 2A1 ll/: 2Y1
A \
™ N 4 ~ S -
TO 9 OTHER CHANNELS 2773 drw o1 TO 9 OTHER CHANNELS 2773 dw o2
The IDT logo is a regi: d rk of | d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1993

©1993 Integrated Device Technology, Inc.

Dsc-423772

112



IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET

FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
1OE+ ': 1 w 56 :I 10E2 10E1 1 56 1 10E2
Wi [] 2 55 :] 1A1 1Y1 [ 2 55 ] 1A1
12 []3 54 :] 1A2 1Y2 [ 3 54 —1 1A2
GND |: 4 53 :j GND GND [ 4 53 1 GND
1Y3 [: 5 52 :] 1A3 1Y3 [ 5 52 1 1A3
Ya [ ] 6 51 :] 1A4 1Ya | 6 51 1 1A4
Vee [ 7 50 [ ] Vee vee [ 7 50 ] Vce
1Ys I: 8 49 ::] 1As 1Ys 8 49 — 1 1As
1Ye [] 9 48 | ]1hs e 9 48 1 1As
Y7 [ 10 47 ] 1A7 Y7 10 47 ] 1A7
GND [ ] 11 46 [ ] GND GND [ 11 46 ] GND
s [] 12 45 [ ] 1hs ive C 12 45 ] 1As
Yo [ 13 44l ] 1A Yo [ 13 44 1 1A9
Y10 14 SO0O56-1 43 1A10
e L S056-2 ] Yo L— 14 Es6-1 43 ] 1A10
2Y1 [____\ 15 42 [ ] 2A1 NI 15 0 1 A1
aY2 [| 16 41 D 2A2 No [— 16 41 ] 2A2
2ve [] 17 40 7] 28 2Ya T 17 40 ] 2As
GND [] 18 3 [ ]aNp GND [ 18 39 ] GND
aa [] 19 38 [ ] 2A4 oYa | 19 38 — 1 2A4
ays [ ] 20 37 [] 2As 2Y5 [ 20 37 1 2As
21 36 2As
2Ye |: :l 2Ys [ 21 36 ] 2A6
Vece 22 35 Vce
L] :] Vce [ 22 35 ] Vce
2Y7 23 34 2A7
D :] 2Y7 | 23 34 ] 2A7
2Ys 24 33 2As
|: : 2Ys [ 24 33 ] 2As
GND [j 25 32 j GND
GND [ 25 32 ] GND
2Ys [: 26 31 :| 2As
2Ys [ 26 31 ] 2A9
2o [ | 27 30 [ 2A10
— — 2Y10 [ 27 30 ] 2A10
20E1 [| 28 29 [ ] 20E2 _ o
20E1 [ 28 29 ] 20E2
2773 drw 03 2773 drw 04
SSOP
TSSOP CERPACK
TOP VIEW TOP VIEW
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
XOEx Output Enable Inputs (Active LOW) XOE1 xOE2 XAx xYx
XAX Data Inputs L L L L
xYx 3-State Outputs L L H H
27731bi01 H X X Z
X H X Z
NOTE: 2773 b1 02
i. H = HiGH Voitage Level
L = LOW Voltage Level
X = Don't Care
Z = High-impedance
ABSOLUTE MAXIMUM RATINGS™ CAPACITANCE (Ta= +25°C, f = 1.0MHz)
Symbol Rating Commercial | Military | Unit Symbol | Parameter(!) Conditions | Typ. | Max. | Unit
Vierm(2 | Terminal Voltage | -0.5t0+7.0 | 05t +70] Vv CiN Input VN =0V 45| 6.0 | pF
with Respect to Capacitance
GND Cout | Output Vour=0V | 55 | 80 | pF
VTERM(3)| Terminal Voltage | -0.5to Vcc | -0.5to Vec | V Capacitance
VGV?\]hDRespeCt to NOTE: 2773 Ink 04
- 1. This parameter is measured at characterization but not tested.
TA Operating —40to+85 | -55t0+125| °C
Temperature
TBIAS Temperature ~-55t0+125 | -65t0+135 | °C
Under Bias
Tsta Storage —551t0+125 | 65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to+120 | -60to +120 | mA
Current
NOTES: 27731Ink 03

1. Stressesgreaterthanthose listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

2. All device terminals except FCT162XXXT Output and /O terminals.

3. Output and /O terminals for FCT162XXXT.
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions A;(:Jply Unless Otherwise Specified:

Commercial: TA = —40°

to +85°C, Vcc = 5.0V * 10%; Military: TA = =55°C to +125°C, Vcc=5.0V £ 10%

Symbol Parameter Test Conditions () Min. | Typ{@| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
ItH Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vce — — +1 pA

Input HIGH Current (1/O pins)(®) — — +1
i Input LOW Current (Input pins)(®) Vi=GND - — +1

Input LOW Current (/O pins)® -_ — +1
lozH High Impedance Output Current Vce = Max. Vo=27V — — +1 RA
lozL (3-State Output pins)(®) Vo=0.5V — — +1
ViK Clamp Diode Voltage Vce = Min,, IIN = -18mA — -07 | 1.2 v
los Short Circuit Current Vce = Max., Vo =GND® -80 | -140 | 200 | mA
lo Qutput Drive Current Vce = Max., Vo=2.5V® -50 — | 180 ] mA
VH Input Hysteresis — - 100 — myv
lecu Quiescent Power Supply Current | Vcc = Max., ViN = GND or Vcc — 5 500 HA
IccH
Iccz

27731Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16827T
Symbol Parameter Test Conditions (" Min. | Typ{?| Max. | Unit
VoH Output HIGH Voltage Vee = Min. loH=-3mA 25 3.5 — v
_VIN=ViHor ViL loH = ~12mA MIL. 24 3.5 — v
|0H = —15mA COM'L.
IoH = —24mA MIL. 2.0 3.0 — v
ICH = -32mA COM'L.(4)
VoL Output LOW Voltage Vee = Min. loL=48mA MIL. — 02 0.55 v
VIN = VIHor VIL loL= 64mA COM'L.
IoFF InpuvOutput Power Off Leakage(>)| Vce =0V, VIN or Vo < 4.5V — — +1 pA
2773 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162827T

Symbol Parameter Test Conditions(" Min. | Typ.?d] Max.| Unit
lobL Output LOW Current Vce =5V, VIN= ViHor VIL, VouT= 1.5V 60 115 | 150 | mA
loDH Output HIGH Current Vce =5V, VIN=ViHor ViL VouT= 1.5V() -60 | —115| -150] mA
VoH Qutput HIGH Voltage Vce = Min. 10H = —16mA MIL. 24 3.3 — \"

VIN = ViIHor _ViL I0H = —24mA COM'L.
VoL Output LOW Voltage vee = Min. loL = 16mA MIL. — 03 0.55 \Y
VIN = VIHor ViL loL = 24mA COM'L.
NOTES: 27731Ink 07

oA O =

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + SpA at Ta = -55°C.
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(V Min. {Typ.®| Max. | Unit

Alce Quiescent Power Supply Current | Vcc = Max. — 0.5 1.5 mA
TTL Inputs HIGH VIN = 3.4VE)

lccp Dynamic Power Supply Current® | Vcc = Max. VIN = Vce - 60 100 | pA/

Outputs Open VIN=GND MHz

XxOE1 = xOE2 = GND
One Input Toggling

50% Duty Cycle
Ic Total Power Supply Current(®) Vee = Max. VIN =Vce - 0.6 15 | mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V —_ 0.9 23

xOE1=xOE2=GND | VIN =GND
One Bit Toggling

Vce = Max. VIN =Vce — 3.0 | 550
Outputs Open VIN =GND

fi = 2. 5MHz

50% Duty Cycle VIN = 3.4V — 8.0 {20.50

XxOE1=x0OE2=GND { ViN=GND
Twenty Bits Toggling
NOTES: 2773 10108
. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND.
. This parameter is not directly testable, butis derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the lcc formula. These limits are guaranteed but not tested.
. Ic = IQUIESCENT + lINPUTS + IDYNAMIC

Ic = Icc + Alec DHNT + lcep (fcPNee/2 + fiNi)

Icc = Quiescent Current (lccL, lccH and lecz)

Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs HIGH

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Ncp = Number of Clock Inputs at fcp

fi = Input Frequency

Ni= Number of Inputs at fi

oMb WM~
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET

FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
FCT16827AT/162827AT FCT16827BT/162827BT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition" Min.® | Max. | Min? | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 8.0 15 9.0 1.5 5.0 1.5 6.5 ns
tPHL | XAx to xYx BL = 500Q

CL = 300pF® 1.5 15.0 1.5 17.0 1.5 13.0 1.5 14.0
RL = 500Q
tpzH | Output Enable Time CL = 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns
tpzL | XOEx to xYx RL = 500Q
CL=300pF® | 15 | 230 | 15 | 250 | 15 | 150 | 15 16.0
RL = 500Q
tPHz | Output Disable Time CL = 5pF® 1.5 9.0 1.5 9.0 1.5 6.0 1.5 7.0 | ns
trrz | XOEx to xYx RL = 500Q
CL = 50pF 1.5 10.0 1.5 10.0 1.5 7.0 1.5 8.0
RL = 500Q
tsk(o)| Output Skew — 05 — 0.5 — 0.5 — 0.5 ns
FCT16827CT/162827CT FCT16827ET/162827ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.® | Max. | Min.® | Max. | Min.? | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 1.5 44 1.5 5.0 1.5 3.2 — — ns
tPHL | XAX to xYx RL = 500Q

CL=300pF® | 15 [ 100 | 15 | 110 | 15 | 70 — -

RL = 500Q
trzH | Output Enable Time CL = 50pF 1.5 7.0 1.5 8.0 1.5 4.8 —_ —_ ns
tezL | XOEx to xYx RL = 500Q

CL=300pF® | 15 | 140 | 15 | 150 | 15 | 9.0 — —

RL = 500Q
tPHz | Output Disable Time CL = 5pF@®) 15 57 1.5 6.7 1.5 4.0 — — ns
trrz | XOEx to xYx RL = 500Q

CL = 50pF 1.5 6.0 1.5 7.0 1.5 4.0 _— —

RL = 500Q
tsk(o)| Output Skew — 05 — 0.5 — 0.5 — — ns

NOTES: 2773 bl 09

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. These conditions are guaranteed but not tested.

4. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce
Pulse

Generator e
J_sopF
500Q
RT l ]:C L

2773 drw 05

(]
=

SET-UP, HOLD AND RELEASE TIMES

DATA i - 3V
INPUT kXXX - v
TIMING iy o - av
INPUT X—f—— isv
ASYNCHRONOUS CONTROL ‘ ov
PRESET REM Y]
CLEAR ——— 15V
ETC. - oV
SYNCHRONOUS CONTROL , av
PRESET ] < =
xzs;t <R XX— 15V
EAR tsu—={ tH - oV

CL
CLOCK ENABLE
ETC.

2773 drw 06

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2773 drw 08

SWITCH POSITION

Test Switch
Open Drain

Disable Low Closed
Enable Low

All Other Tests Open

NECHUTIAMS.
= i e 4 N

2773 Ink 10

CL= Load capacitance: includes jig and probe capacitance.
Rt= Termination resistance: should be equal to ZouT of the Pulse

Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE 1.5V
w
HIGH-LOW-HIGH — 15V
PULSE
2773 drw 07
ENABLE AND DISABLE TIMES
ENABLE DISABLE
av
CONTROL sV
INPUT
ov
tPLZ |es—
OUTPUT 35V
NORMALLY _/ 1
LOW 0. VoL
OUTPUT  switoH v Vot
NORMALLY ST -
HIGH \{ oV

NOTES:

2773 drw 09

1. Diagram shown for input Control Enable-LOW and input Control

Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tr< 2.5ns
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IDT54/74FCT16827AT/BT/CT/ET, 162827AT/BT/CT/ET
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT XXXX X X
Temp. Range Device Type ~ Package  Process

| | Blank Commercial
B MIL-STD-883, Class B

PV Shrink Small Outline Package (SO56-1)
PA Thin Shrink Small Outline Package (SO56-2)
E CERPACK (E56-1)

16827AT  Non-Inverting 20-Bit Buffers
16827BT

16827CT

16827ET

162827AT

162827BT

162827CT

162827ET

| 54 -55°C to +125°C
| 74 —40°C to +85°C

2773 drw 10
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FAST CMOS 20-BIT IDT54/74FCT16841AT/BT/CT/ET
TRANSPARENT IDT54/74FCT162841AT/BT/CT/ET
LATCHES
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

« Common features:
— 0.5 MICRON CMOS Technology
— High-speed, low-power CMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— Low input and output leakage <1pA (max)
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
— Extended commercial range of —40°C to +85°C
- Vcc =5V +10%
Features for FCT16841AT/BT/CT/ET:
— High drive outputs (-32mA IoH, 64mA loL}
— Power off disable outputs permit “live insertion”
— Typical VoLp (Output Ground Bounce) < 1.0V
atVcc = 5V, Ta =25°C
+ Features for FCT162841AT/BT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
— Reduced system switching noise
— Typical VoLp (Output Ground Bounce) < 0.6V
at Vec = 5V,TA = 25°C

The IDT54/74FCT16841AT/BT/CT/ET and IDT54/
74FCT162841AT/BT/CT/ET 20-bittransparent D-type latches
arebuiltusing advanced dual metal CMOS technology. These
high-speed, low-power latches are ideal for temporary stor-
age of data. They can be used for implementing memory
address latches, I/O ports, and bus drivers. The Output
Enable and Latch Enable controls are organized to operate
each device as two 10-bit latches or one 20-bit latch. Flow-
through organization of signal pins simplifies layout. Allinputs
are designed with hysteresis for improved noise margin.

The IDT54/74FCT16841AT/BT/CT/ET are ideally suited
for driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability to allow "live insertion" of boards when used
as backplane drivers.

The IDT54/74FCT162841AT/BT/CT/ET have balanced
output drive with current limiting resistors. This offers low
ground bounce, minimal undershoot, and controlled output
fall times—reducing the need for external series terminating
resistors. The IDT54/74FCT162841AT/BT/CT/ET are plug-in
replacements for the IDT54/74FCT16841AT/BT/CT/ET and
54/74ABT16841 for on-board interface applications.

FUNCTIONAL BLOCK DIAGRAM

10OE 4

& 4

ILE —I>— . oLE —i>—
1D1 D 2D1 D
1 2Q1
e———-C ——C
<Y \ N L
N '
TO 9 OTHER CHANNELS TO 9 OTHER CHANNELS
2556 drw 01 2556 diw 02
The IDT logo is a regi d trad: rk of Integrated Device Te logy, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1993

©1993 Integrated Device Technology, Inc.

DSC-424072
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET

FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
108 [] 1 U 56 [ ] ILE
1 [] 2 55 ] 1D1
Q2 [ 3 54 ] 1D2
GND |: 4 53 :] GND
1@ []5 52 ] 1Ds
1Q4 [] 6 51 [] 1b4
Vee []7 50 [ Vee
15 [ | 8 49 | ] 1Ds
Qs [ ]9 48 [ ] 1De
1Q7 ] 10 47 [] 107
GND [ 11 46 ] GND
1Q [ 12 45 | ] 1De
Qe [] 18 44 | ] 1Ds
1Q10 14 S056-1 43 1D1o
2Q1 E 15 5%2 4 g 2D1
2Q2 [] 16 41| 12D
s [ 17 40 |1 2D3
GND [ 18 331 GND
204 [ ] 19 38 [ ] 2D4
2Qs [ | 20 37 [ ] 2Ds
2Qs [_| 21 36 [ ] 2Ds
vee [] 22 35 ] vee
2Q7 [] 28 34 ] 2D7
2Qs [ | 24 33 ] 2Ds
GND [] 25 32 ] aND
2Qe [] 28 31 [ ] 2Ds
2Qio [ 27 30 [ ] 2D1o
20E [] 28 29 [ ] 2tE
SSOP
TOP VIEW

2Q10
20E

2556 drw 03

TOP VIEW

1 56
2 55
3 54
4 53
5 52
6 51
7 50
8 49
9 48
10 47
11 46
12 45
13 44
14  Es56-1 43
15 42
16 4
17 40
18 39
19 38
20 37
21 36
22 35
23 34
24 33
25 32
26 31
27 30
28 29
CERPACK

2556 drw 04

iLE
1D1
1D2
GND
1D3
1D4
Vee
1Ds

1Ds
1D7

GND
1D8

1D10
2D1
2D2
2D3
GND
2D4
2Ds5
2Ds
Vece
2D7
2D8
GND
2Dg
2D1o
2lE
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("
Pin Names Description Inputs Outputs
xDx Data Inputs xDx xLE xOE xQx
XLE Latch Enable Input (Active HIGH) H H L H
XOE Output Enable Input (Active LOW) L H L L
xQx 3-State Outputs X L L Qf?
2556 tbl 01 X X H Z
NOTES: 255515102
1. H=HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High Impedance
2. Output level before XLE HIGH-to-LOW Transition.
ABSOLUTE MAXIMUM RATINGS(") CAPACITANCE (Ta = +25°C, f = 1.0MHz)
Symbol Rating Commercial Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
VTERM{2)| Terminal Voltage | -0.5t0 +7.0 | 0.5t0+7.0} V CIN Input VIN =0V 45 | 6.0 | pF
with Respect to Capacitance
GND Cout Output Vout = 0V 55 | 80 | pF
VTERM{3)| Terminal Voltage | —0.5to Vcc | -0.5toVee | V Capacitance
glrt\lhDRespecl to NOTE: Py
- 1. This parameter is measured at characterization but not tested.
Ta Operating —40to+85 | -55t0+125] °C
Temperature
TaIAS Temperature -55t0+125 | -65t0+135 | °C
Under Bias
TsTG Storage -55t0+125 | -65t0+150 | °C
Temperature
PT Power Dissipation 1.0 1.0 1
lout DC Output —60to +120 | -60to +120 | mA
Current
NOTES: 2556 Ink 03

1.

Stresses greater than those listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/0 terminals.
. Output and I/O terminals for FCT162XXXT.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:

Commercial: TA = —40°

to +85°C, Vcce = 5.0V * 10%; Military: TA = -55°C to +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions (" Min. | Typ?| Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
Vit Input LOW Level Guaranteed Logic LOW Level — — 0.8 \Y
liH Input HIGH Current (Input pins)® | Vcc = Max. Vi =Vce — — +1 pA

Input HIGH Current (I/O pins)(5) — — +1
I Input LOW Current (Input pins)(®) Vi=GND — — 11

Input LOW Current (/O pins)(5) — — +1
lozH High Impedance Output Current Vce = Max. Vo=2.7V — — +1 HA
lozL (3-State Output pins) (5} Vo=0.5V — — +1
VIK Clamp Diode Voltage Vee = Min,, IN =-18mA — -07 | 1.2 v
los Short Circuit Current vce = Max., Vo = GND®) -80 | -140 | =200 | mA
lo Output Drive Current vce = Max., Vo = 2.5V -50 — | 180 | mA
VH Input Hysteresis — —_ 100 — mv
lccL Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc —_ 5 500 nA
lccH
Iccz

2556 Ink 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16841T
Symbol Parameter Test Conditions (1) Min. | Typ{@| Max. | Unit
VoH Output HIGH Voltage Vce = Min. loH=-3mA 2.5 3.5 — v
VIN = ViHor ViL IoH = =12mA MIL. 2.4 35 — v
10H = =15mA COM'L.
10H = —24mA MIL. 2.0 3.0 —_ v
loH = -32mA COM'L.(4)
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.2 0.55 v
VIN = VIHor VIL loL= 64mA COM'L.
loFF Input/Output Power Off Leakage(5)] Vcc = 0V, VIN or Vo < 4.5V — — +1 pA
2556 Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162841T

Symbol Parameter Test Conditions(V Min. | Typ.®?] Max.| Unit
lobL Output LOW Current Vee =5V, VIN= ViHor ViL, Vout= 1.5V( 60 115 150 | mA
lopH Output HIGH Current Vce =5V, VIN= ViHor ViL VouT= 1.5V —60 | -115] 150 mA
VoH Output HIGH Voltage Vece = Min. loH = —16mA MIL. 24 33 - v

VIN = ViHor ViL loH = 24mA COM'L.
VoL Output LOW Voltage vee = Min. loL = 16mA MIL. — 0.3 0.55 v
VIN = ViHor ViL loL = 24mA COM'L.
NOTES: 2556 Ink 07

[N AN SR

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vec = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + 5pA at Ta = -55°C.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.@| Max. | Unit
Alcc Quiescent Power Supply Current | Vcc = Max. —_ 0.5 1.5 mA
TTL Inputs HIGH VIN =3.4V0)
lcco Dynamic Power Supply Vee = Max. VIN = Vcc — 60 100 | pA/
Current Outputs Open VIN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycla
Ic Total Power Supply Current(®) Vce = Max. VIN = Vce — 0.6 1.5 mA
Outputs Open VIN = GND
fi =10MHz
50% Duty Cycle VIN = 3.4V - 0.9 2.3
xOE = GND VIN = GND
XLE = Vcc
One Bit Toggling
Vee = Max. VIN = Vce — 3.0 | 550
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle VIN = 3.4V — 8.0 |20.56)
xOE = GND VIN = GND
XLE = Vcec
Twenty Bits Toggling
NOTES: 2556 tbl 08

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

. Per TTL driven input (VIN=3.4V). All other inputs at Vcc 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 Icc formula. These limits are guaranteed but not tested.
. lc = IQUIESCENT + [INPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + leco (fepNep/2 + fiNi)

Icc = Quiescent Current (lccL, IccH and lccz)

Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs HIGH

NT = Number of TTL Inputs at DH

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

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

Nce = Number of Clock Inputs at fcp

fi = Input Frequency

Ni = Number of Inputs at fi

oA ON -
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16841AT/162841AT FCT16841BT/162841BT
Com’l. Mil. Com’l. Mil.

Symbol Parameter Condition() Min.® { Max. | Min.® | Max. | Min.® | Max. | Min.@ | Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 9.0 1.5 10.0 1.5 6.5 1.5 7.5 ns
tPHL xDx to xQx RL = 500Q

(LE = HIGH) CL = 300pF(4) 1.5 13.0 1.5 15.0 1.5 13.0 1.5 15.0
RL = 500Q
tPLH Propagation Delay CL = 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 10.5 | ns
tPHL xLE to xQx RL = 5000
CL = 300pF4) 1.5 160 | 1.5 20.0 1.5 15.5 1.5 18.0
AL = 500Q
tPZH Output Enable Time CL = 50pF 1.5 115 1.5 13.0 1.5 8.0 1.5 8.5 ns
trzL | XOE to xQx RL = 500Q
CL = 300pF4 1.5 230 | 15 250 | 1.5 14.0 1.5 15.0
RL = 500Q
tPHz | Output Disable Time CL = 5pF4) 1.5 7.0 1.5 9.0 1.5 6.0 1.5 65 | ns
tr.z | XOE to xQx RL = 500Q
CL = 50pF 15 8.0 1.5 10.0 1.5 7.0 1.5 7.5
RL = 500Q
tsu Set-Up Time HIGH or LOW, CL = 50pF 2.5 — 2.5 — 25 —_ 2.5 — ns
XxDx to XLE RL = 500Q
tH Hold Time HIGH or LOW, 25 —_ 3.0 — 2.5 — 2.5 — ns
XxDx to XLE

tw XLE Pulse Width HIGH 400 | — 5.0 — 1 40® | — [40® ]| — | ns

tsk(o) | Output skew(5) —_ 0.5 - 0.5 — 0.5 — 05 | ns
2556 tbl 09
NOTES:

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. These limits are guaranteed but not tested.

4. These conditions are guaranteed but not tested.

5. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16841CT/162841CT FCT16841ET/162841ET
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(") Min.® | Max. | Min@ | Max. | Min@ | Max. | Min.@ | Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 5.5 1.5 6.3 1.5 3.4 — — ns
tPHL xDx to xQx RL = 500Q

(LE = HIGH) CL=300pF4 | 15 | 130 | 15 | 150 | 15 7.5 — —
RL = 500Q

tPLH Pronagation Delay CL = 50pF 15 g4 1.8 6.8 15 37 — — ns

tPHL xLE to xQx RL = 500Q
CL=300pF4 | 15 150 | 1.5 16.0 | 1.5 7.5 — —
RL = 500Q

tPzH Output Enable Time CL = 50pF 1.5 6.5 1.5 7.3 1.5 4.4 — —_ ns

tpzL | XOE to xQx RL = 500Q
CL=300pF4 | 15 120 | 15 130 | 15 9.0 _ —
RL = 500Q
tPHz | Output Disable Time CL = 5pF(4 1.5 5.7 1.5 6.0 1.5 3.6 — — ns
tPLZ xOE to xQx RL = 500Q
CL = 50pF 15 6.0 1.5 6.3 1.5 3.6 — —
RL = 500Q
tsu Set-Up Time HIGH or LOW, CL = 50pF 25 — 25 —_ 1.0 — — — ns
xDx to xLE RL = 500Q
tH Hold Time HIGH or LOW, 25 — 2.5 — 1.0 — — — ns
xDx to xLE
tw xLE Pulse Width HIGH 400 [ — 408 | — |30®| — — — | ns
tsk(o) | Output skew(S) — 0.5 — 0.5 — 0.5 — — I ns
2556 tbl 10
NOTES:

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. These limits are guaranteed but not tested.

4. These conditions are guaranteed but not tested.

5. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce
VIN
Pulse
Generator D.U.T.

O0—e 7.0V

500Q

500Q

2556 drw 05

SET-UP, HOLD AND RELEASE TIMES

DATA s - 3V
INPUT - })\?V
TIMING = b 3v
INPUT X— — 15V
ASYNCHRONOUS CONTROL o
PRESET 1REM — 3V
CLEAR ————— 15V
ETC. - oV
SYNCHRONOUS CONTROL o
PRESET m—n \xxx_‘
CLEAR tsu-= - 3)\§V
CLOCK ENAél_Brle

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2556 drw 06

2556 drw 08

SWITCH POSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2556 Ink 10

Cu= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to ZouT of the Pulse

Generator.

PULSE WIDTH

LOW-HIGH-LOW
PULSE

HIGH-LOW-HIGH
PULSE

1.5V

1.5V

2556 drw 07

ENABLE AND DISABLE TIMES

ENABLE

CONTROL
INPUT

DISABLE

QUTPUT
NORMALLY
LOW

QUTPUT
NORMALLY
HIGH

NOTES:

2556 drw 09

1. Diagram shown for input Control Enable-LOW and input Control

Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tF < 2.5ns; tR< 2.5ns
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IDT54/74FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT XX FCT  XXXX X X
Temp. Range Device Type Package Process

Blank Commercial
B MIL-STD-883, Class B
PV Shrink Small Outline IC
E CERPACK
16841AT Non-Inverting 20-Bit Transparent Latch
16841BT
16841CT
16841ET
162841AT
162841BT
162841CT
162841ET

| 54 -55°C to +125°C

|74 —40°C to +85°C

2556 drw 10
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FAST CMOS IDT54/74FCT16952AT/BT/CT/ET
16-BIT REGISTERED  |DT54/74FCT162952AT/BT/CT/ET
TRANSCEIVER

Integrated Device Technology, Inc.
FEATURES: built using advanced dual metal CMOS technology. These
. Common features: high-speed, low-power devices are organized astwoindqpen-
— 0.5 MICRON CMOS Technology dent 8-bit D-type registered transceivers with separate input

— High-speed, low-power CMOS replacement for
ABT functions
— Typical tsk(o) (Output Skew) < 250ps
— Low input and output leakage <1pA (max)
— ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
— 25 mil pitch SSOP and Cerpack Packages and 19.6
mil pitch TSSOP Package
— Extended commercial range of —40°C to +85°C
— Vece =5V +10%
Features for FCT16952AT/BT/CT/ET:
— High drive outputs (-32mA IoH, 64mA IoL)
— Power off disable outputs permit “live insertion”
— Typical Vorp (Output Ground Bounce) < 1.0V at
Vee =5V, TA=25°C
» Features for FCT162952AT/BT/CT/ET:
— Balanced Output Drivers: +24mA (commercial),
+16mA (military)
- Reduced system switching noise
-~ Typical VoL, (Output Ground Bounce) < 0.6V at
Vee = 5V,TAa = 25°C

DESCRIPTION:

The IDT54/74FCT16952AT/BT/CT/ET and IDT54/
74FCT162952AT/BT/CT/ET 16-bitregisteredtransceivers are

and output control for each set to permit independent control
of data flowin either direction. For example, the A-to-B Enable
(xCEAB) mustbe LOW in order to enter data from the A port.
xCLKAB controls the clocking function. When xCLKAB toggles
from LOW-to-HIGH, the data present on the A port will be
clocked into the register. xOEAB performs the output enable
function on the B port. Data flow from B port to A portis similar
but requires using xCEBA, xCLKBA, and xOEBA inputs. The
flow-through organization of signal pins simplifies layout. Full
16-bit operation can be achieved by tying the control pins of
theindependenttransceiverstogether. Allinputs are designed
with hysteresis for improved noise margin.

The IDT54/74FCT16952AT/BT/CT/ET are ideally suited
for driving high-capacitance loads and low-impedance
backplanes. The output buffers are designed with power off
disable capability allowing "liveinsertion" of boards when used
as backplane drivers.

The IDT54/74FCT162952AT/BT/CT/ET havebalanced out-
put drive with current limiting resistors. This offers low ground
bounce, minimal undershoot, and controlled output fall times—
reducing the need for external series terminating resistors.
The IDT54/74FCT162952AT/BT/CT/ET are plug-in replace-
ments for the IDT54/74FCT16952AT/BT/CT/ET and 54/
74ABT16952 for on-board bus interface applications.

FUNCTIONAL BLOCK DIAGRAM

\GEBA —— >

N
1CLKBA >

1OERB —— >—
1CERB —— >————

1CLKAB l'>
'?:_4
A ~N i . 1B1
= EJ
0|
\ Y YVYY
— /7
TO7 OTQFTCHANNELS 2518 dmw 01

The IDT Logo is a registered trademark of Integrated Device Technology, inc.

2CEBA —— >—
2CLKBA >
20EAB 4D
2CEAB ——c[>—
2CLKAB >
20EBA —oD—
R [ o4
2A1 CE
N D) ’ 2B1
Wy J
CE
o |
Y OY J vy
\ V4
N
TO7OTHER CHANNELS ~ 251s9m02

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AUGUST 1993

©1993 Integrated Device Technology, Inc.
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IDT54/74FCT16952AT/BT/CT/ET, 162852AT/BT/CT/ET

FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

10EAB

1CLKAB

1CEAB |

GND L

1A1

1A2

Vece

1A3

1A4

1As

GND

1A6

1A7

[
—
[
[
[
[
[
—
—
—
[
[

2A3
[
—
[
1
—
C
[

2A8

GND |

2CEAB

2CLKAB

20EAB [

2515 drw 03

10EAB [| 1 /s ] 1DEBA
1CLKAB [ 2 55 [ ] 1CLKBA
1CEAB ] 3 54 |1 1CEBA
GND [ 4 53 ] GND
A 8 52 ] 1B1
A2 | 6 51 ]1B2
Vee ] 7 50 ] Vee
1Az ] 8 49 [ ] 1Bs
As |9 48 [ ] 1B4
1As ]| 10 47 [ ] 1Bs
GND [ 11 46 [ ] GND
1A [ ] 12 45[ ] 1Bs
1A7 [} 13 44 ] 1B7
1A [ | 14 gggg; 43 [ ] 1Bs
A1) 15 42 | 2B1
A2 [ ] 18 41 ] 2B
A3 [] 17 40 ] 2Bs
GND [ 18 39 [ ] GND
A4 ] 19 38 [ ] 2Ba
2As [ ] 20 37 [ ]2Bs
As [ | 2 36 |2Bs
Vee [] 22 35 ] Vee
2A7[ ] 23 34 [ 2B7
2As [ | 24 33 [ ] 2Bs
GND [: 25 32 :] GND
2CEAB [] 26 31 [ ] :CEBA
2CLKAB [ 27 30 [ ] 2CLKBA
20EAB [ 28 29 20EBA
SSOP
TSSOP
TOP VIEW

1 56 1 1+OEBA
2 55 1 1CLKBA
3 54 1 {CEBA
4 53 ] GND
5 52 ——11B4

6 51 —J1B2

7 50 ] Vce

8 49 —11Bs

9 48 —_11Ba

10 47 ——11Bs

11 46 ] GND
12 45 ] 1Bs

13 44 1 1B7

14 E56-1 43 ] 1Bs

15 42 ] 2B1

16 41 ] 2B2

17 40 ] 2B3

18 39 1 GND
19 38 ——12B4
20 37 ] 2Bs

21 36 —_12Bs

22 35 1 Vee
23 34 ] 2B7

24 33 ) 2Ba

25 32 ] GND
26 31 1 2CEBA
27 30 ] 2CLKBA
28 29 ———120EBA

2515 drw 04
TOP VIEW
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IDT54/74FCT16952AT/BT/CT/ET 162952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION FUNCTION TABLE("?

Pin Names Description Inputs Outputs
xOEAB A-to-B Output Enable Input (Active LOW) xCEAB | xCLKAB | xOEAB XAX xBx
XOEBA B-to-A Output Enable Input (Active LOW) H X L X B@
xCEAB A-to-B Clock Enable Input (Active LOW) X L L X B®
XCEBA B-to-A Clock Enable Input (Active LOW) L T L L L
XCLKAB | A-to-B Clock Input L T L H H
xCLKBA B-to-A Clock Input X X H X Z
XAX A-to-B Data Inputs or B-to-A 3-State Outputs NOTES: 2515 bl 02

1. A-to-B data flow is shown: B-to-A data flow is similar but uses, xCEBA,
xBx B-to-A Data Inputs or A-to-B 3-State Outputs XCLKBA, and xOEBA.

2. Level of B before the indicated steady-state input conditions were

2515tb1 01 .
established.
3. H = HIGH Voltage Level

ABSOLUTE MAXIMUM RATINGS("

L = LOW Voltage Level

X = Don't Care

T = LOW-to-HIGH Transition
Z = High-impedance

CAPACITANCE (TA= +25°C, f = 1.0MHz)

Symbol Rating Commercial Military | Unit Symbol | Parameter(1) Conditions | Typ. | Max. | Unit
VTERM(2)| Terminal Voltage | -0.5t0 +7.0 | 0.5t0+7.0| V CiN Input VIN =0V 45| 6.0 | pF
with Respect to Capacitance
GND_ oo |0 Vout=oV | 55 | 80 | pF
VTERM(3)| Terminal Voltage | -0.5to Voc | 0.5to Vee | V Capacitance
glt,\thRespect to NOTE: 2515 Ink 04
- 1. This parameter is measured at characterization but not tested.
TA Operating —40t0 +85 | -55t10+125| °C
Temperature
TBIAS Temperature -55t0+125 | 6510 +135 | °C
Under Bias
TsTG Storage -551t0 +125 | -65t0 +150 | °C
Temperature
PT Power Dissipation 1.0 1.0 w
lout DC Output —60to+120 | -60to +120 | mA
Current
NOTES: 2515 Ink 03

1. Stressesgreater thanthose listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. Thisis a stress rating only
and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

. All device terminals except FCT162XXXT Output and I/O terminals.

. Output and I/O terminals for FCT162XXXT.

131




IDT54/74FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =—-40°C to +85°C, Vcc = 5.0V £ 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V £ 10%

Symbol Parameter Test Conditions (V Min. | Typ?] Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — - 0.8 v
IiH Input HIGH Current (Input pins)® | Vcc = Max. Vi = Vce — - +1 pA

Input HIGH Current (/0 pins)(5) — - +
liL Input LOW Current (Input pins)(® Vi=GND —_ — +1

Input LOW Current (/O pins)(®) — - +1
lozH High Impedance Output Current Vece = Max. Vo=27V —_ — +1 HA
lozL (3-State Output pins)(® Vo=0.5V — - 1
VIK Clamp Diode Voltage vce = Min,, IN =-18mA - 07| 12 \
los Short Circuit Current Vee = Max., Vo= GND® -80 | -140 | 200 | mA
lo Output Drive Current Vce = Max., Vo =25V@) -50 — | 180 | ma
VH Input Hysteresis — — 100 — mv
lcc Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc — 5 500 HA
lccH
Iccz

25151nk 05
OUTPUT DRIVE CHARACTERISTICS FOR FCT16952T
Symbol Parameter Test Conditions(! Min. | Typ(?| Max. | Unit
VoH Output HIGH Voltage Vee = Min. loH=-3mA 25 3.5 — \Y
VIN=ViHor ViL loH=-12mA MIL. 24 3.5 — v
|0H=-15mA COM'L.
10H = ~24mA MIL. 2.0 3.0 — v
10H = ~32mA COM'L.4)
VoL Output LOW Voltage Vce = Min. loL=48mA MIL. — 0.2 0.55 \'
VIN = ViHor ViL loL= 64mA COML'L.
loFF Input’Output Power Off Leakage!®| Vcc =0V, VIN or Vo 4.5V — - 1 HA
2515Ink 06
OUTPUT DRIVE CHARACTERISTICS FOR FCT162952T
Symbol Parameter Test Conditions(" Min. | Typ.d| Max.] Unit
lobL Output LOW Current Vce = 5V, VIN= ViHor VIL, VouT= 1.5V() 60 | 115 150 | mA
lobH Output HIGH Current Vee =5V, VIN= ViHor ViL VouT= 1.5V® -60 | ~115] -150] mA
VoH Output HIGH Voltage Vee = Min. loH = -16mA MIL. 24 33 — Y
VIN = VIHor VIL I0H = —24mA COM'L.
VoL Output LOW Voltage Vece = Min. loL = 16mA MIL. - 0.3 0.55 \Y
VIN = ViHor ViL loL = 24mA COM'L.
NOTES: 26131k 07

(S0 AT N

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vec = 5.0V, +25°C ambient.
. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
. Duration of the condition can not exceed one second.

. The test limit for this parameter is + SpA at TA = —55°C,

132



IDT54/74FCT16952AT/BT/CT/ET 162952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions'" Min. | Typ.® | Max. Unit
Alce Quiescent Power Supply Vece = Max. — 0.5 1.5 mA
Current TTL Inputs HIGH VIN = 3.4V0)
lcco Dynamic Power Supply Current® | Vcc = Max., Outputs Open | VIN = Vce — 75 120 pA/
xOEAB or xOEBA = GND VIN = GND MHz
One Input Toggling
50% Duty Cycle
Ic Total Power Supply Current® Vce = Max., Outputs Open | VIN = Vce — 0.8 1.7 mA
fcp = 10MHz (xCLKAB) VIN = GND
50% Duty Cycle
xOEAB = xCEAB = GND
xOEBA = Vce VIN = 3.4V — 1.3 3.2
One Bit Toggling VIN = GND
fi= SMHz
50% Duty Cycle
Vece = Max., Outputs Open | VIN = Voo — 38 6.5
fcp= 10MHz (xCLKAB) VIN = GND
50% Duty Cycle
xOEAB = xCEAB = GND
xOEBA = Vce VIN = 3.4V —_ 8.3 20.06%
Sixteen Bits Toggling VIN = GND
fi= 2.5MHz
50% Duty Cycle
NOTES: 251516108

LRI

Alcc = Power Supply Current for a TTL HIGH Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs HIGH
NT = Number of TTL Inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
fi = Input Frequency

Ni= Number of Inputs at fi

For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.

. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND.
. This parameter is not directly testable, butis derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
. |c = IQUIESCENT + lINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + lccp (fcPNcp/2 + fiNi)

lcc = Quiescent Current (Icct, IccH and lccz)
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IDT54/74FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

FCT16952AT/162952AT FCT16952BT/162952BT
Com'l. Mil. Com'l. Mil.

Symbol Parameter Condition(" Min.? | Max. | Min.® | Max. | Min.® | Max. | Min.® | Max. | Unit
tPLH | Propagation Delay CL = 50pF 2.0 10.0 2.0 11.0 2.0 75 20 8.0 ns
tPHL | XCLKAB, XCLKBA to xBx, XxAx RL = 500Q
tpzH |Output Enable Time 1.5 10.5 1.5 13.0 1.5 8.0 1.5 8.5 ns
tpzL | xOEBA, xOEAB to xAx, xBx
tPHZ | Output Disable Time 1.5 10.0 1.5 10.0 1.5 7.5 1.5 8.0 ns
trLz | XOEBA, xOEAB to xAx, xBx
tsu | Set-up Time, HIGH or LOW 2.5 — 25 — 2.5 — 25 — ns

xAx, xBx to xXCLKAB, xCLKBA
tH Hold Time HIGH or LOW 2.0 —_ 2.0 —_— 1.5 _— 1.5 —_ ns
XAx, xBx to XCLKAB, xCLKBA
tsu |Set-up Time, HIGH or LOW 3.0 — 3.0 - 3.0 — 3.0 — ns
xCEAB, xCEBA to xCLKAB,
XCLKBA
tH |Hold Time HIGH or LOW 2.0 —_ 2.0 — 2.0 — 2.0 — ns
xCEAB, xCEBA to xCLKAB,
xCLKBA
tw | Pulse Width HIGH or LOW 3.0 — 3.0 — 3.0 — 3.0 — ns
XCLKAB or xCLKBA®
tsk(o) | Output Skew (¥ — 0.5 — 0.5 - 0.5 — 05 | ns
2515tbl 09
FCT16952CT/162952CT FCT16952ET/162952ET
Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition(") Min.® | Max. | Min? | Max. | Min.? | Max. { Min.? | Max. | Unit
trLH | Propagation Delay CL = 50pF 2.0 6.3 2.0 7.3 1.5 37 — — ns
tPHL | xCLKAB, XCLKBA to xBx, xAx RL = 500Q
tPzH | Output Enable Time 1.5 7.0 1.5 8.0 1.5 4.4 —_ — ns
trzL | XOEBA, xOEAB to xAx, xBx
tPHz | Output Disable Time 1.5 6.5 1.5 7.5 1.5 3.6 — — ns
trLz | XOEBA, xOEAB to xAx, XBx
tsu |Set-up Time, HIGH or LOW 25 — 25 —_ 1.5 —_ — — ns
xAx, xBx to xXCLKAB, xCLKBA

tH |Hold Time HIGH or LOW 1.5 — 1.5 — 0 — — — ns
xAx, xBx to xCLKAB, xCLKBA

tsu |Set-up Time, HIGH or LOW 3.0 — 3.0 — 2.0 — — —_ ns
XxCEAB, xCEBA to xCLKAB,
xCLKBA

tH |Hold Time HIGH or LOW 2.0 — 2.0 —_ 0 — — — ns
xCEAB, xCEBA to xCLKAB,
xCLKBA

tw | Pulse Width HIGH or LOW 3.0 — 3.0 — 3.0 — — — ns
XCLKAB or xCLKBA®)

tsk(o) | Output Skew(* — 0.5 — 0.5 —_ 0.5 — — | ns
NOTES: 2515tbl 10

1.

2
3.
4

See test circuits and waveforms.
. Minimum limits are guaranteed but not tested on Propagation Delays.
This parameter is guaranteed but not tested.

. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
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IDT54/74FCT16952AT/BT/CT/ET 162952AT/BT/CT/ET
FAST CMOS 16-BIT REGISTERED TRANSCEIVER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION

Vece o—e 7.0V Test Switch

T Open Drain
500Q Disable Low Closed

VIN Enable Low

Pulse ‘ 5
Generator D.UT. All Other Tests pen
DEFINITIONS: 2515 Ink 11

500Q Ct= Load capacitance: includes jig and probe capacitance.

Rt= Termination resistance: should be equal to Zout of the Pulse
Generator.

2515 drw 05

SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA — - 3V
ZZ { K ZZ Z — 15V
INPUT - N - oV LOW-HIGH-LOW 15V
TIMING L - 3y PULSE :
INPUT X— — 15V
ASYNCHRONOUS CONTROL ¢ ov w
PCiEAR >|Z - J4
s —— HIGH-LOW-HIGH _
ETC. - o PULSE 1oV
SYNCHRONOUS CONTROL | av samor
PRESET D] X = w
fesin XXA_ T 1 SXXX -~ {av
CLOCK ENABLE
ETC. 2515 drw 06
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3v 3V
SAME PHASE /
INPUT TRANSITION 1.5V CONTROL _— sV
ov INPUT oV
VOH tPLZ e
OUTPUT — 15V OUTPUT / 3.5V
VoL NORMALLY B !
Low E VoL
3v P
QOPPOSITE PHASE
INPUT TRANSITION 1.5V OUTPUT gy Vor
ov SWITCH Y
NORMALLY Spey (
2515drw 08 HIGH L ov ov
NOTES: 2515 drw 09
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; tr < 2.5ns; trR< 2.5ns
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IDT54/74FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET

FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES
ORDERING INFORMATION
IDT X FCT XXXX X X
Temperature Device  Package Process
Range Type
Blank Commercial
B MIL-STD-883, Class B
L 1PV Shrink Smaii Outiine iC
| E CERPACK

16952AT  Non-Inverting 16-Bit Registered Transceiver

16952BT  Fast Non-Inverting 16-Bit Registered Transceiver
16952CT  Super Fast Non-Inverting 16-Bit Registered Transcsiver
16952DT  Ultra Fast Non-Inverting 16-Bit Registered Transceiver
162952AT Non-Inverting 16-Bit Registered Transceiver

162952BT Fast Non-Inverting 16-Bit Registered Transceiver
162952CT Super Fast Non-Inverting 16-Bit Registered Transceiver
162952DT Ultra Fast Non-Inverting 16-Bit Registered Transceiver

| 54 —55°C to +125°C
] 74 —40°C to +85°C

2515drw 10
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PACKAGE DIAGRAM OUTLINES

SMALL QUTLINE IC

48 & 56 LEAD TSSOP

e A

AARRARAARAAAARAAAARAAARR

i e

IEERRREREEEEEEREEERELL 9‘7’\/« Le

P B )

DWG #
SYMBOL| MIN | MAX | MIN | MAX
A - |10 | - |10 )
A 00 |40 | .00 | 10 /"f,,?/
A2 |95 |105 | 95 | 105 v
240 |ze0 [Bw0 (1430 b -7
E1 6.00 [6.40 | 6.00 | 6.40 - KA
— £ | 780 |840 | 760 | 840 |— ,3?°
L 5 | .75 | 50 | .75
09 | - o | -
RI |08 | - [0 | -
e 50 BSC 50 BSC
aaa - 10 - 10
b 15 |30 |45 | 30
c |0 |20 |10 |20
o |10 | oo | 10
o1 0 |20 |10 | o
B2 |10 |20 |0 |2
S - |65 | - [ 40
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

48 &:66/ LEAD SSOP (JEDEC)

o

PIN 1—_

NOTES:

URAMRAMRRSERLARARMAANARY R msons e o, s

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

3. D & E DO NOT INCLUDE MOLD FLASH OR

4

PROTRUSIONS.

. FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004"
AT THE SEATING PLANE.

=y

SEATIN

7

1
G PLANE] ™ L L

DWG # S048—1 S056—1
# OF LDS (N) 48 (.300") 56 (.300")

SYMBOL MIN MAX MIN MAX
A 095 [~ .10 .095 110
Al .008 .016 .008 .016
b .008 .012 .008 .012
c 1005 .009 .005 .009 /
D .620 630 .720 730 ¥
E .291 .299 .291 299 |
e .025 BSC .025 BSC
H .395 420 .395 420 Lo
L .020 .040 .020 .040
« 0 8’ 0 8
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PACKAGE DIAGRAM OUTLINES

CERPACKS

48—56 LEAD CERPACK (.025” LEAD PITCH)

s s o
|
L
E T
L
+
= a
— A

NOTES: (UNLESS OTHERWISE SPECIFIED)

1. ALL DIMENSIONS ARE IN INCHES.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
3. SYMBOL "N” REPRESENTS THE NUMBER OF LEADS.
4. THIS DWG REPRESENTS A 48 LEAD CERPACK.

DWG # E48-—-1 ES6—1
# OF LDS (N) 48 56
SYMBOL MIN | MAX | MIN | MAX
.065 _|{.086 |.065 |.086
.008 |.013 }.008 |.013
.0045 | .006 }.0045|.006
.614 |.626 |.713 |.727
.370 ].390 |.370 {.390
.025 BSC .025 BSC
.003 [.007 ].003 |.007
.312 [.405 |.312 |.405
.035 |.045 |.035 |.045
.045 .045

005 | - ].006 | -
.995 11.2001.995 [1.200

—|AD|n|o|—|x|o|m|o|ojo|>
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