LENESANS FAST CMOS 16-BIT IDT74FCT162373AT/CT/ET
TRANSPARENT
LATCH
FEATURES: DESCRIPTION:
* 0.5 MICRON CMOS Technology The FCT162373T 16-bit transparent D-type latch is built using advanced
¢ High-speed, low-power CMOS replacement for ABT functions dual metal CMOS technology. This high-speed, low-power latch is ideal for
¢ Typical tskK(o) (Output Skew) < 250ps temporary storage of data. It can be used forimplementing memory address
* Low input and output leakage <1uA (max.) latches, I/O ports, and bus drivers. The Output Enable and Latch Enable controls
o Vcc=5V+10% are organized to operate each device as two 8-bit latches, orone 16-bit latch.
* Balanced Output Drivers: ¥24mA Flow-through organization of signal pins simplifieslayout. Allinputs are designed
* Reduced system switching noise with hysteresis forimproved noise margin.
¢ Typical VOLP (Output Ground Bounce) < 0.6V at Vcc = 5V, The FCT162373T has balanced output drive with currentlimiting resistors.
Ta=25°C This offerslow ground bounce, minimal undershoot, and controlled output fall
¢ Available in SSOP and TSSOP packages times-reducing the need for external series terminating resistors. The

FCT162373Tisaplug-inreplacementforthe FCT16373T and ABT 16373 for
on-boardinterface applications.
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IDT74FCT162373AT/CT/ET

FAST CMOS 16-BITTRANSPARENTLATCH INDUSTRIAL TEMPERATURE RANGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS®)
Symbol Description Max Unit
\_/ VTERM@ | Terminal Voltage with Respect to GND -0.5t0+7 V
o L] 1 48 | ] 1LE VTERM® | Terminal Voltage with Respectto GND | -0.5toVec+05 | V
101 |2 47 | ] 1D1 TsTG Storage Temperature —651t0 +150 °C
102 |: 3 46 :I D2 lout DC Output Current -60 to +120 mA
NOTES:
GND |: 4 45 :I GND 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation
103 |: 5 44 :I 1D3 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
104 |: 6 43 :I 1D4 conditions for extended periods may affect reliability.
2. All device terminals except FCT162XXX Output and 1/O terminals.
Vce |: 7 42 :I Vce 3. Output and 1/O terminals terminals for FCT162XXX.
105 |8 41 ] 1Ds
. — CAPACITANCE (Ta=+25°C, F = 1.0MHz)
106 9 40 1Ds
Symbol Parameter(! Conditions | Typ. [ Max. | Unit
GND |: 10 39 :I GND CIN Input Capacitance VIN =0V 35 6 pF
107 |: 11 38 :| 1D7 Cout Output Capacitance VouT = 0V 35 8 pF
NOTE:
108 |: 12 37 :I 1Ds 1. This parameter is measured at characterization but not tested.
201 | 13 36 | | oDt
200 [ ] 14 35 [ ] 202 PIN DESCRIPTION
GND |: 15 34 :I GND Pin Names Description
xDx Data Inputs
20s ] 16 33 || 2Ds XLE Latch Enable Input (Active HIGH)
204 [ | 17 32 | | 2Ds xOE Outputs Enable Input (Active LOW)
vee |: 18 31 :I vee xOx 3-State Outputs
20 19 30 2D
s L] ] 205 FUNCTION TABLE®
206 | 20 29 | | 2Ds
Inputs Outputs
GND 21 28 GND —
|: :I xDx XLE xOE xOx
207 |: 22 27 :l 2D7 H H L H
208 |: 23 26 :I 2Ds L H L L
JO0F | 24 25 ]oLE X X H z
NOTE:
SSOP/ TSSOP 1117 pioH Yollage Leve
TOP VIEW L = LOW Voltage Level

Z = High-Impedance
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IDT74FCT162373AT/CT/ET
FASTCMOS 16-BIT TRANSPARENT LATCH INDUSTRIAL TEMPERATURERANGE

DCELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Industrial: TA =-40°C to +85°C, Vcc =5.0V £10%

Symbol Parameter Test Conditions(!) Min. Typ.? Max. Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2 — — \Y
ViL Input LOW Level Guaranteed Logic LOW Level — — 08 \%
IIH Input HIGH Current (Input pins)® | Vce = Max. Vi =Vee — — +1 HA

Input HIGH Current (1/O pins)(®) — — +1
I Input LOW Current (Input pins)(® Vi = GND — — +1 HA
Input LOW Current (I/O pins)®) — — +1
lozH High Impedance Output Current Vce = Max. Vo=27V — — +1 MA
lozL (3-State Output pins)® Vo=0.5V — — +1
VIK Clamp Diode Voltage Vce = Min., IN=-18mA — -0.7 -1.2 Vv
los Short Circuit Current vee = Max., Vo= GND®) -80 -140 -250 mA
VH Input Hysteresis — — 100 — mV
lccL Quiescent Power Supply Current | Vcc = Max. — 5 500 MA
lccH VIN=GND or Vcc
lccz

OUTPUT DRIVE CHARACTERISTICS

Symbol Parameter Test Conditions(!) Min. Typ.2 Max. Unit
lopL Output LOW Current Vee =5V, ViN=ViHor Vi, Vo =1.5V3) 60 115 200 mA
lobH Output HIGH Current Vee =5V, ViN=ViHor Vi, Vo =1.5V3) -60 115 -200 mA
VoH Output HIGH Voltage Vee = Min loH = —24mA 24 33 — \Y

VIN = VIHor VIL
VoL Output LOW Voltage Vee = Min loL = 24mA — 03 0.55 v
VIN = VIHor VIL
NOTES:

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

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

4. Duration of the condition can not exceed one second.

5. The test limit for this parameter is +5uA at Ta = -55°C.
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IDT74FCT162373AT/CT/ET

FASTCMOS 16-BIT TRANSPARENT LATCH INDUSTRIAL TEMPERATURERANGE

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(") Min. | Typ.@ [ Max. Unit
Alcc Quiescent Power Supply Current Vce = Max. — 05 15 mA
TTL Inputs HIGH VIN = 3.4V0)
lcco Dynamic Power Supply Vce = Max. VIN = Vce — 60 100 MA/
Current(4) Outputs Open VIN = GND MHz
xOE = GND
One Input Togging
50% Duty Cycle
lc Total Power Supply Current(®) vee = Max. VIN = Ve — 06 15 mA
Outputs Open VIN = GND
fi = 10MHz
50% Duty Cycle VIN = 3.4V — 09 23
xOE = GND VIN = GND
XLE = Vce
One Bit Togging
Ve = Max. VIN = Ve — 24 4.50)
Outputs Open VIN = GND
fi = 2.5MHz
50% Duty Cycle
xOE = GND VIN = 3.4V — 6.4 16.50)
xLE = Vcc VIN = GND
Sixteen Bits Togging
NOTES:

1. For conditions shown as Min. or Max., 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 = |QUIESCENT + INPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + lcep (fePNep/2 + fiNi)

Icc = Quiescent Current (IccL, 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

Iccb = 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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IDT74FCT162373AT/CT/ET
FASTCMOS 16-BIT TRANSPARENT LATCH INDUSTRIAL TEMPERATURERANGE

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

74FCT162373AT T4FCT162373CT 74FCT162373ET

Symbol Parameter Condition(") Min. Max. Min.? Max. Min.? Max. Unit

tPLH Propagation Delay CL = 50pF 1.5 52 15 42 1.5 34 ns

tPHL xDx to xOx RL = 500Q

tPLH Propagation Delay 2 85 2 55 1.5 3.7 ns

tPHL XLE to xOx

tPzL OutputEnable Time 15 6.5 15 55 15 44 ns

tPzH

tPHZ OutputDisable Time 15 55 15 5 15 36 ns

tPLZ

tsu Set-up Time HIGH or LOW, xDx to xLE 2 — 2 — 1 — ns

H Hold Time HIGH or LOW, xDx to xLE 15 — 15 — 1 — ns

tw xLE Pulse Width HIGH 5 — 5 — 3% — ns

tSK(o) Output Skew!® — 05 — 05 — 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 design.
4. This limit is guaranteed but not tested.
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IDT74FCT162373AT/CT/ET

FASTCMOS 16-BITTRANSPARENTLATCH INDUSTRIAL TEMPERATURERANGE
TEST CIRCUITS AND WAVEFORMS SWITCHPOSITION
Test Switch
Vee O—e70V Open Drain
T Disable Low Closed
5000 Enable Low
All Other Tests Open
Ul VIN
ulse
|D.U.T. DEFINITIONS:
Generator CL = Load capacitance: includes jig and probe capacitance.
5000 RT = Termination resistance: should be equal to Zout of the Pulse Generator.

Test Circuits for All Outputs

DATA 77—} < = 3V
XX/T KX XX 1.5V
NPUT - tg —P b ooV LOW-HIGH-LOW iy
TIMING & - 3V PULSE :
INPUT N — 15V
ASYNCHRONOUS CONTROL | tmEn ov W —
PRESET ) -\
CLEAR T 15V HIGH-LOW-HIGH
ETC. ov PULSE 1.5V
SYNCHRONOUS CONTROL , . B
PRESET XX T T XXX~ 34
CLEAR ™ - L :
CLOCK ENABLE =-tsU=1 tH oV Pulse Width
ETC.
Set-up, Hold, and Release Times
ENABLE DISABLE
3V — /S 3V
ok ey CONTROL — 15V
INPUT TRANSITION ov NPUT 5
tPLH == tPHL ov
+— VOH tPLZ (-
OUTPUT pa X— 1.5V OUTPUT 3.5V
VoL NORMALLY £
tPLH |wt—»{ tPHL LOW 0.3V voL
3V - - I
OPPOSITE PHASE — 15V v
INPUT TRANSITION v OUTPUT 03y VoH
0 NORMALLY

HIGH

N

Enable and Disable Times

Propagation Delay

NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns.
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IDT74FCT162373AT/CT/ET

FASTCMOS 16-BIT TRANSPARENTLATCH INDUSTRIAL TEMPERATURERANGE

ORDERING INFORMATION

XX FCT XXX XXXX XX X
Temp. Range Family Device Type  Package

Blank  Tube or Tray
8 Tape and Reel

PVG Shrink Small Outline Package - Green
PAG Thin Shrink Small Outline Packag - Green

373AT 16-Bit Transparent Latch
373CT
373ET

I 162 Double-Density, 5 Volt, Balanced Drive

I 74 -40°C to +85°C

Datasheet DocumentHistory

09/06/2009 Pg. 7 Updated the ordering information by removing the "IDT" notation and non RoHS part.
03/19/2015 Pg. 7 Added Tape & Reel to the ordering information.
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SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
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resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)
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