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TOSHIBA
TC74LCX16374AFT

Low Voltage 16-Bit D-TYPE FLIP-FLOP with 5V Toler-
ant Inputs and Outputs

The TC74LCX16374AFT is a high performance CMOS 16-bit
D-TYPE FLIP-FLOP. Designed for use in 3.3 Volt systems, it
achieves high speed operation while maintaning the CMOS
low power dissipation.

The device is designed for low voltage (3.3V) Vo appli-
cations, but it could be used to interface to 5V supply envi-
ronment for both inputs and outputs.

This 16-bit D-type fiip-fiop is controlled by a clock input
(CK) and an output enable input (OE) which are common to
each byte. It can be used as two 8-bit flip-fiops or one 16-
bit flip-flop. When the OE input is high, the outputs are in a
high impedance state. T$50P48-P-61

All inputs are equipped with protection circuits against Weight :0.25g (Typ.)
static discharge.

Features

¢ Low Voltage Operation: Voo = 2.0 ~ 3.6V

* High Speed: 14 = 7.0ns (Max.) at V¢ = 3.0 ~ 3.6V

¢ Output Current: ligul/lo. = 24mA (Min.) Vog = 3.0V

e Latch up Performance: £500mA

* Package: TSSOP (Thin Shrink Small Qutline Package)

¢ Power down protection is provided on all inputs and outputs.
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Part# TC74LCX16374AFT C2MOS Logic TC74LCX/LVX/LVQ Series LG13030896

Truth Table
Input Output
10E 1CK 1D1-108 101 - 108

H X X z

L 1 X an

L f L L

L f H H

Input Output
20 2CK 2D1 - 208 201 -208

H X X z

L 1 X Qn

L f L L

L F H H
X : Dorv't Care
Z : High impedance
Qn : No Change
System Diagram
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LG13030896 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX16374AFT

Absolute Maximum Ratings
Parameter Symbol Rating Unit
Power Supply Voltage Voo 05~70 v
DG Input Voltage Vin 05-70 v
-0.5~70("1)
DC Bus 1/0 Voltage Vio v
05-Vo+05('2)
Input Diode Current I -50 mA
Output Diode Current fox 150 (*3) mA
BC Output Current lewr 150 mA
Power Dissipation Po 400 mw
DC Vg/Ground Current Per Supply Pin loc/ano 100 mA
Storage Temperature Tstg -65 ~ 150 °C
(1) Off-State
(*2) High or Low State. ;1 absolute maximum rating must be observed
(*3) Vour < GND, Vaur > Veg
Recommended Operating Range
Parameter Symbol Rating Unit
Supply Voltage Voo 20-36 v
15-3.6("4)
Input Voitage Vin 0-~55 \
Bus |/0 Voltage Vo 0-55(%) v
0~ Ve (*6)
Output Current low/loL 20 mA
12 (8)
Operating Temperature Topr -40 -~ 85 °C
Input Rise and Fatt Time di/dv 0-~10(*9) nsiv
(*4) Data Retension Only
{*5) Off-State
(*6) High or Low State

{7} Voo =3.0 ~ 3.6V
('8 Voo = 2.7 ~ 3.0V
("9} Vg - 0.8 ~ 2.0V, Vg = 3.0V
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C2MOS Logic TC74LCX/LVX/LVQ Serles

Part# TC74LCX16374AFT LG13030896
Electrical Characteristics
DC Characteristics (Ta = -40 ~ 85°C)
Parameter Symbol Test Condition Min. Max. Unit
Ve (V)
°*H" Level Vig 27~36 20 - v
Input Voltage
‘4" Level v, 27-38 - 0.8 v
lop = -100pA 27-36 Vee-02 -
“ ) lon =-12mA 27 22 -
H Level Vou Vin=VigorVy lop = -18mA 30 24 B v
Outout Vo low = -24mA 30 22 -
u
paTolag low = 100pA 27~36 - 02
o B loL = 16mA 30 - 04
L" Level Vou Ving = Vi 05 Vi oL = 12mA 27 B 04 v
oL = 24mA 30 - 055
Input t eakage Current ™ Vin=0~55V 27-386 - 150 pA
. Vin=Vigor vy - N
3-State Output Off-State Current loz Vig=0- 5.5V 2.7-36 5.0 pA
Power Off Leakage Current loFr VigVoyr =55V 0 - 10.0 A
Ciescent Supoly Car ‘ Vi =Vgg 0 GND 27-36 - 200 "
iescent urre
v POy oc Vi1 =36-55V 27-38 = 200
Increase in loe per Input Algp Vi=Vee - 0.6V 27-38 - 500 A
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L(313030896 C2MOS Logic TCT4LCX/LVX/LVQ Series Part# TC74LCX16374AFT

AC Electrical Characteristics (Ta = -40 ~85°C)

Parameter Symbol Test Condition Min. Max. Unit
Ve (V)
Maximum Clock Frequenty ok {Fg.1,2) 27 - - s
Yphe B 33403 170 -
‘ e . , 27 - 80
Propagation Delay Time (CK - Q) b (Fig. 1.2) 33403 15 70 ns
- _ L , 27 - 82
3-State Output Enable Time tle (Fig. 1.3) 33403 15 7.2 ns
X i i tiz ’ 27 - 82
3-State Output Disable Time i (Fig. 1.3} 33403 15 72 ns
. . tyH) . 27 3.0 -
Minimum Pulse Width (CK) i) {Fig. 1.2} 33403 30 - ns
- . ’ 27 25 -
Minimum Setup Time ts (Fig-1.2) 33403 25 - ®
- . . 27 1.5 -
Minimum Hold Time t (Fig. 1,2) 33403 15 - ns
tostn B 27 - -
Output to Output Skew Lo (10} 33403 - 10 s
10} Parameter guaranteed by design. (tostH = | toum torkn b tosHi = ! torim - torn )

Dynamic Switching Characteristics (Ta = 25°C, Input t, = t, = 2.5ns, C, = 50pF, R_ = 500Q)

Parameter Symbol Test Condition Typical Unit
Veo (V)
Quiet Output Maximur Dynamic Vg Vorp V=33V, Vy =0V 33 08 v
Quiet Output Minimusm Dynamic Vg V! Vip=33V, V) =0V 33 08 v

Capacitive Characteristics (Ta = 25°C)

Parameter Symhol Test Condition Typical Unit
Vee (V)
Input Capacitance Ciy 33 7 pF
Bus Input Capacitance Cour h 33 8 oF
Power Dissipation Capatitance Cpp fin = 1T0MHz *11) 33 25 pF

"11) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating cument consumption without toad.
Average operating current can be obtained by the equation: I (opr.) = Cpp * Vo @ fin + Ioc/ 16 (per lateh)
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Fig.1 Test circuit
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1. This technical data may be controled under U.S. Export Administration Regulations and may be subject to the approval of the U.5. Department of Commerce prior 10 export. Any export or re-export,
gdirectly or indirectly. in contravention of the U.S. Export Administration Regulations is strictly prohibited.
2. UFE SUPPORT POLICY

Toshiba products descrided in this document are not authorized for use as critical components in life support systems without the written consent of the appropriate officer of Toshiba America, inc.
Life support systems ara sither systems intended for surgical impfant in the body or systems which sustain fife.

A critical component in any companent of a ife support system whaose failura to perform may cause a mattunction of the life support system, or may affect its safety or effectiveness.

3. The information in this document has been carefully checked and is believed to be refisble; hawever no responsibility can be assumed for inaccuracies that may not have been caugnt. Al information
in this data book is subject ta change without prior notice, Furthermore, Toshiba cannot assurme respongibiity for the use of any license under the patent rights of Toshiba or any third parties.
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