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Fast CMOS 16-Bit Transparent Latches

Features Ordering Information
« Advanced 0.6 micron CMOS Technology ——
+ These Devices Are High-speed, Low Power Devices RAONGE PKG.
with High Current Drive PART NUMBER (°c) PACKAGE NO.
- Voo =5V +10% CD74FCT16373ATMT | -40to 85 |48 Ld TSSOP |M48.240-P
. Hysteresis on All Inputs CD74FCT18373ATSM | -40to 85 |48 Ld SSOP  |M48.300-P
. CD74FCT16373T CD74FCT16373CTMT | -40to 85 |48 Ld TSSOP |M48.240-P
- High Output Drive: lgq = -32mA; lg = 64mA CD74FCT16373CTSM -40 to 85 |48 Ld SSOP  |M48.300-P
- Power Off Disable Outputs Permit “Live Insertion CD74FCT16373DTMT | -40to 85 |48 Ld TSSOP |M48.240-P
- Typical Vo_p (Output Ground Bounce) < 1.0V at
Vee = 5, Tp = 25°C CD74FCT16373DTSM | -40to 85 |48 Ld SSOP  |M48.300-P
. CD74FCTi62373T CD74FCT18373ETMT | -40to 85 [48 Ld TSSOP |M48.240-P
- Balanced Output Drivers: =24mA CD74FCT16373ETSM | -40to 85 [48 Ld SSOP  |M48.300-P
) Red.uced System Switching Noise CD74FCT16373TMT -40 to 85 |48 Ld TSSOP |M48.240-P
- Typical Vo p (Output Ground Bounce) < 0.6V at
Ve = 5V, T = 25°C CD74FCT16373TSM 40 to 85 |48 Ld SSOP | M48.300-P
+« CD74FCT162H373T CD74FCT162373ATMT -40to 85 |48 Ld TSSOP |M48.240-P
- Bus Hold Retains Last Active Bus State During CD74FCT162373ATSM | -40t0 85 |48 Ld SSOP | M48.300-P
Three-State
- Eliminates the Need for External Pull-up Resistors CD74FCT162373CTMT | 4010 85 148 Ld TSSOP  |M48.240-P
CD74FCT162373CTSM | -40 to 85 |48 Ld SSOP M48.300-P
Descrlp tion CD74FCT162373DTMT | -40to 85 |48 Ld TSSOP [M48.240-P
These devices are 16-bit transparent latches designed with
three-state outputs and are intended for bus oriented appli- CD74FCT1623730TSM | -40 o585 |48 Ld SS0P  [M48.300-P
cationls. The Output Enable an(_:i Latch Enable contrpls are |cpr74rcTie2373ETMT | 40toes |48 Ld Tssor | M4s.240-P
organized to operate as two 8-bit latches or cne 16-bit |atch.
When Latch Enable (LE) is HIGH, the flip-flops appear trans-  |CD74FCT162373ETSM | -40t0 85 |481d SSOF  |M48.300-P
parent to the data. The data that meets the setup time when - fon74rcT162373TMT | 40 to 85 |48 Ld TSSO [M4s.240-P
LE is LOW is latched. When OE is HIGH, the bus output is in
the high impedance state. CD74FCT162373TSM -40to 85 |48 Ld SSOP  |M48.300-P
The CD74FCT16373T output buffers are designed with a |CD74FCT162H373ATMT | -40to 85 [48 Ld TSSOP  |M36.240-P
Power-Off disable allowing “live insertion” of boards when [~ oo reml 40 to 85 |48 Ld SSOP | Ms6.300-P
used as backplane drivers.
. CD74FCT162H373CTMT | -40 to 85 |48 Ld TSSOP |M56.240-P
The CD74FCT162373T has £24mA balanced output drivers. °
It is designed with current limiting resistors at its outputs to  |CD74FCT1682H373CTSM| -40 to 85 |48 Ld SSOFP | M56.300-P
control the output edge rate resutting in lower groundbounce - =~ mon e n T o e Ld Tssop | Mss.240-p
and undershoot. This eliminates the need for external termi-
nating resistors for most interface applications. CD74FCT162H373DTSM | -40 to 85 |48 Ld SSOP  |M56.300-P
The CD74FCT162H373T has “Bus Hold” which retains the |CD74FCT182H373ETMT | -40 to 85 |48 Ld TSSOP | M56.240-P
input’s last state whenever the input goes to high-impedance
preventing “floating” inputs and eliminating the need for pull- CD74FCT162HI7SETSM | 4010 85 48 Ld SSOP |MS6.300-P
up/down resistors. CD74FCT162H373TMT | -40to 85 |48 Ld TSSOP  |Ms6.240-P
CD74FCT162H373TSM | -40to 85 |48 Ld SSOP M56.300-P
NCTE: When ordering, use the entire part number. Add the suffix 96
to obtain the variantin the tape and reel.

CAUTION: These devices are sensitive to electrosiatic discharge. Users should follow proper IC Handling Procedures.
Copyright © Harris Corporation 1998
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CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T

Pinout

CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T
(SSOP, TSSOP)

TOP VIEW
1OE v/ 48] |LE
10p 47 1Do
104 [46] 1D,
GND [45] GND
102 44] 1D,
103 [43] 105
Vee [42] vee
104 E 104
105 40] D5
GND 3] GND
10g 38] 1Ds
107 E 1D7
20p 36] 2Dp
204 EI 204
GND 34] GnD
202 EI 202
203 32] 2D;
Vee [31] Vee
202 @ 2D4
205 28] 2Ds
GND 28] GND
20g E 2Dg
207 E 2D7
20E 25] 5LE
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CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T

Functional Block Diagram

1LE_>- 2LE_>-
[ L
1Dg D 2Dp D
O
=g Cp | ™0 4 fol:]
[ L
1D4 D 2Dy D
=0 CP =g CP
[ 4
1Da D 202 D
O
+—dcr | =2 +—dcp
[ L
1Dg D 2D3 D
q ’
1Dg D 2Dy D
0
il - ]
[ L
1D5 D 2Ds D
o]
[ L
1Dg D 2Dg D
0
t—dcr | T 0—11[,_
1Dz D 207 D
g cp 107 —dcp

TRUTH TABLE (NOTE 1)

|NPU_TS QUTPUTS
xDx xOE xLE xOx
H L H
L L H L
X H X

NOTE:
1. H = High Voltage Level
L = Low Voltage Level
X =Don't Care
Z = High Impedance

Pin Descriptions

PIN NAME DESCRIPTION
ﬁ Output Enable Inputs (Active LOW)
xLE Latch Enable Inputs {Active HIGH)
xDx Inputs (Note 2)
xOx Three-State Outputs
GND Ground
Vee Power
NOTE:

2. Forthe CD74FCT162H373T, these pins have “Bus Hold".
All other pins are standard, outputs, or I/Os.
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CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T

Absolute Maximum Ratings

DC InputVoltage ........ ... ... . ... ... .. ... -0.5V to 7.0V
DC Output Current . ... ... .. ... 120mA
Operating Conditions
Operating Temperature Range. .. ............... -40°C to 85°C
Supply Voltage to Ground Potential

Inputs and Vo Only. ... oo -0.5V to 7.0V
Supply Voltage to Ground Potential

Cutputsand /O Cnly. .. ........ ... ... ..... -0.5V o 7.0V

Thermal Information

Thermal Resistance (Typical, Note 3) 64 (OC/W)
TSSOP Package ... ......... .. ... .. ... . ... 94
SSOPPackage . ............ ... . .. 76

Maximum Junction Temperature. .. .................... 150°C

Maximum Storage Temperature Range . . ..
Maximum Lead Temperature {Scldering 10s)
(Lead Tips Only)

......-65°Cto 150°C

..... 300°C

CAUTION: Slresses above those listed in "Absolute Maximum Ralings” may cause permanent damage o the devige. This is a siress only raling and operalion
of the device at these or any other conditions abave those indicated in the operational sections of this specification is not implied.

NOTE:

3. 0yp is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 4) {(NCTE 5)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Tp = -40°C to 85°C, Vg = 5.0V £10%
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 2.0 \')
Input LOW Voltage ViL Guaranteed Logic LOW Level 0.8 V')
Input HIGH Current lIH Standard Input {(Note 7) Vin= Voo 1 LA
Voo = Max
Input HIGH Current lIH Standard I/O (Note 7) ViN = Voo 1 LA
Voo = Max
Input HIGH Current m Bus Hold Input {Note 8) ViN=VYco +100 LA
Voo = Max
Input HIGH Current IIH Bus Hold /O (Note 8) VinN = Voo +100 pA
VCC = Max
Input LOW Current I Standard Input {(Note 7) Vin = GND -1 LA
VCC = Min
Input LOW Current I Standard IO (Note 7) Vin = GND -1 LA
Voo = Min
Input LOW Current I Bus Hold Input (Note 8) VN = GND +100 LA
Voo = Min
Input LOW Current I Bus Hold /O (Note 8) Viy= GND +100 PA
VCC = Min
Bus Hold IBHH Bus Hold Input {Note 8) ViN= 2.0V -50 pA
Sustain Current Voo = Min
IBHL Viy= 0.8V 50 PA
ngh Impedance IOZH VCC = Max VOUT =27V 1 '.I.A
Cutput Current
(Three-State) (Note g)|  'ozL  [Voc = Max Vour = 0.5V -1 bA
Clamp Dicde Voltage Vi VYoo = Min, Iy =-18mA 0.7 -1.2 V')
Short Circuit Current los Voo = Max (Note 6), Vo1 = GND -80 -140 -200 mA
Output Drive Current lo Voo = Max (Note 8), VouT = 2.5V -50 -180 mA
Input Hysteresis VH 100 my
CD74FCT16373T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range
Qutput HIGH Voltage Vo Voo = Min, Viy=Vjqor VL loH = -3.0mA 25 35
log = -15.0mA 2.4 35
loH = -32.0mA 2.0 3.0
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CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T

Electrical Specifications (Continued)

(NOTE 4 (NGTE 5)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Output LOW Voltage VOL VCC = Min, V|N = V|H or V”_ |o|_ =B4mA - 02 0.55 V'
Power Down Disable loFg Voo = 0V, Viyor VoyT £4.5V - - +100 LA

CD74FCT162373T, CD74FCT162H373T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range

Qutput HIGH Voltage VoH Voo = Min, Viy=Vqor VL loH = -24.0mA 24 33

Cutput LOW Voltage VoL Voo = Min, Viy=Vjgor V)L loL = 24mA - 0.3 0.55

Qutput LOW Current lopL Voo =5V, Vg = Vg or VL, VoyT = 1.5V (Note 8) 60 115 150 mA
Cutput HIGH Current lopH Voo = 8V, Vi = Vg or V|, VouT = 1.5V (Note 6) -80 -115 -150 mA

CAPACITANCE Tp = 25°C, f = 1MHz

Input Capacitance CiN Vin =0V - 45 6 pF
{Note 10}
Qutput Capacitance CouT Yoyt =0V - 55 8 pF
{Note 10)

POWER SUPPLY SPECIFICATIONS

Quiescent Power lcc Voo = Max VN = GND - 01 500 LA
Supply Current or Voo
Supply Current per Alge Voo = Max ViN = 3.4V - 0.5 1.5 mA
Input at TTL HIGH {Note 11)
Supply Current per locp Voo = Max, Outputs Open ViN=Vco - 60 100 pA/
Input per MHz %xOE = GND, xLE = Vg Vin = GND MHz
(Note 12) One Bit Toggling
50% Duty Cycle
Total Power Supply I Voo = Max, Cutputs Open ViN= Voo - 0.6 1.5 mA
Current {(Note 14) fj = 10MHz, 50% Duty Cycle Vin = GND (Note 13)
xOE = GND, xLE = Vo
One Bit Toggling ViN =3.4V - 0.9 2.3 mA
Viy = GND (Note 13)
Voo = Max, Outputs Open ViN = Voo - 24 4.5 mA
fi=2.5MHz VN = GND (Note 13)
50% Duty Cycl
LOF =‘Jth[\|Dy';EE Vog ViN = 3.4V . 6.4 16.5 mA
16 Bits Toggling Viy = GND (Note 13)
Switching Specifications Over Operating Range
T AT CcT DT ET
(NCTE 15) | {NOTE (NOTE {(NCTE (NOTE {(NCTE
TEST 18) 16) 18) 16) 18)
PARAMETER SYMBOL | CONDITIONS| MIN |MAX| MIN |MAX] MIN |MAX] MIN |MAX| MIN |MAX]|UNITS
CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T
Propagation Delay tprH, |CL=50pF 15 8.0 15 5.2 15 42 1.5 3.8 15 34 ns
XDX to XOX tPHL RL = 500Q
Propagation Delay tpLH, 2.0 13.0] 20 85 2.0 55 1.5 4.0 1.5 37 ns
xLE to xOx tPHL
Cutput Enable Time tpzH, 15 12.0 1.5 6.5 15 55 1.5 4.8 15 4.4 ns
xOE to xOx tpzL
QCutput Disable Time tpHz, 15 7.5 15 5.5 15 5.0 1.5 4.0 15 36 ns
(Note 17) tPLZ
xOE to xOy
Setup Time HIGH tgy 2.0 - 2.0 - 2.0 - 1.5 - 1.0 - ns
or LOW, xDy to xLE
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CD74FCT16373T, CD74FCT162373T, CD74FCT162H373T

Switching Specifications Over Operating Range (Continued)

T AT CcT DT ET
(NOTE 15) | {NOTE (NOTE {(NOTE (NOTE {(NOTE
TEST 18) 16) 18) 16) 18)

PARAMETER SYMBOL | CONDITIONS| MIN |MAX| MIN |MAX] MIN |MAX] MIN |MAX| MIN |MAX]|UNITS
Hold Time HIGH ty C =50 pF 15 - 1.5 - 15 - 1.0 - 1.0 - ns
or LOW, xDy to xLE R = 5000
xLE Pulse Width by 6.0 - 5.0 - 5.0 - 3.0 - 3.0 - ns
HIGH {Note 17)

Qutput Skew tsko) - 05 - 0.5 - 05 - 0.5 - 05 ns
(Note 18)
NOTES:

4. Forconditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.

15.
16.
17.
18.

. Typical values are at Vg = 5.0V, 25°C ambient and maximum loading, except as noted.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.
. The test limit for this parameter is 25pA at Ty = -55°C.

. Pins with Bus Hold are identified in the pin description.

. This specification does net apply to bidirectional functionalities with Bus Hold.

. This parameter is detemrmined by device characterization but is not production tested.

. Per TTL driven input (V| = 3.4V); all otherinputs at Vo or GND.

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

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

- lc = lquiesCENT + lINPUTS + IDYNAMIC

Ig =lgg + Algg DuNT + Igop (fop/2 + fiNY)

lgg = Quiescent Current

Alge = Power Supply Current fora TTL High Input (V) = 3.4V)

Dp = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at Dy

lccp = Dynamic Current Caused by an Input Transitien Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f| = Input Frequency

N| = Number of Inputs at f;

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

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production 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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