TOSHIBA
TC74LCX16646AFT

Low Voltage 16-Bit Bus Transceiver/Register with 5V
Tolerant inputs and Outputs

The TC74LCX16646AFT is a high performance CMOS 16-BiT
BUS TRANSCEIVER/REGISTER. Designed for use in 3.3 Volt
systems, it achieves high speed operation while maintaining
the CMOS low power dissipation.

The device is designed for low-voltage (3.3V) V¢ applica-
tions, but it could be used to interface to 5V supply environ-
ment for both inputs and outputs.

This device is a bus transceiver with 3-state outputs, D-
type fiip-flops, and control circuitry arranged for multiplexed
transmission of data directly from the internal registers.

All inputs are equipped with protection circuits against
statis discharge.

TS50P56-P-61

Features Weight : 0.25g (Typ.)
¢ Low Voltage Operation: Ve = 2.0 ~ 3.6V

* High Speed Operation: {4 = 6.0ns (Max.) (Vec = 3.0 ~ 3.6V)
¢ Output Current: lipyl/lgy = 24mA (Min.) Voo = 3.0V)

¢ Latch-up Performance: +500mA

e Package:  TSSOP (Thin Shrink Smail Outline Package)

* Bidirectional interface between 5V and 3.3V signals.

* Power down protection is provided on all inputs and outputs.

(Note)
Do not apply a signal to any bus terminal when it is in the out-
put mode. Damage may result.
All floating (high impedance) bus terminal must have their
input level fixed by means of pull-up or pufl-down resistors.
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C2MOS Logic TCTALCX/LVX/LVQ Series

Part# TC74LCX16646AFT LG13040896
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LG13040896 C?MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX16646AFT

Truth Table
Control inputs Bus
AE Function
OF DIR CAB CBA SAB SBA A B
input input . .
X* X X X 7 7 The output functions of A and B Busses are disabled.
H X Both A and B Busses are used as inputs to the internal flip-
f f X X X X Hops. Data on the Bus will be stored on the rising edge of the
Clock.
Input Output
X X L X L L The data on the A bus are displayed on the B bus.
H H
¥ X* L X L L The data on the A bus are displayed on the B bus, and are
L H H H stored into the A storage flip-flops on the rising edge of CAB.
X X H X X Qn The data in the A storage flip-flops are displayed on the B bus.
L L The data on the A Bus are stored into the A storage flip-flops on
f X H X the rising edge of CAB, and the stored data propagate directly
H H
onto the B Bus.
Output tnput
X X X L L L The data on the B Bus are displayed on the A bus.
H H
X" ¥ X L L L The data on the B Bus are displayed on the A Bus, and are
L L H H stored into the B storage flip-flops on the rising edge of CBA.
X* X* X H Qn X The data in the B storage fip-flaps are displayed on the A Bus.
L L The data on the B Bus are storsd into the B storage flip-flops on
X ¥ X H H H the rising edge of CBA, and the stored data propagate directly
onto the A Bus.
X:  Don't Care

Z:  High Impedance
Qn: The data soted into the internal flip-fips by most racent low to high transition of the clock inputs.

*: The ciocks are not internally gated with either OF or DIR. Therefore, data on the A and/or B Busses may be clocked into
the storage fip-flops at any time.
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Part# TC74LCX16646AFT C2MOS Logic TCTALCX/ALVX/LVQ Series LG13040896

System Diagram
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LG13040896 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX16646AFT

Timing Chart
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Parti# TC74L.CX16646AFT

C2MOS Logic TCT4ALCX/LVX/LVQ Series

R

LG 13040896
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply Voltage Range Vee 05~78 %
DC Input Voltage (DIR, OF, CAB, CBA, SAB, SBA) Viy 05~-70 v
-05-70 (Noe )
OC Bus 10 Vohage Yio 05-Vge +05 (Note2) v
Input Diode Current ™ -50 mA
Qutput Diode Current tok 150 (Note 3) mA
DC Output Current tour 150 mA
Power Dissipation Py 400 mw
DC Vo/Ground Current lec/leno 100 mA
Storage Temperature Tag -65 - 150 °C
{Note 1) Ofi-State
{Note 2) High or Low State. loy7 absolute maximum rating must be observed.
{Note 3) VOUT < GND, Vout > Voo
Recommended Operating Conditions
Parameter Symbel Value Unit
20-38
Supply Voltage Ve 15-36 (Noted) Y
Input Voltage (DIR, OE, CAB, CBA, SAB, SBA) Vi 0~55 v
0~55 (Note5)
Bus 1/0 Voltage Vio 0-Vog (Note ) v
Output Current lowflor ﬁ; m: 8 mA
Operating Temperature Topr -40 - 85 °C
Input Rise and Fall Time dt/dv 0~10 (Note 9} nsfV

(Note 4) Data Retension Only
{Note 5} Off-State

{Note 6} High or Low State

{Note 7) Vo = 3.0 ~ 3.6V

(Note 8) Voo = 2.7 ~ 3.0V

(Note 9) Vi . 0.8 ~ 2.0V, Vo = 3.0V
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LG 13040896 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX16646AFT
Electrical Characteristics
DC Characteristics (Ta = -40 ~ 85°C)
Parameter Symbol Test Condition Min. Max. Unit
Vec M
“H" Level Vi 27-~36 20 -
Input Voltage v
"L Level Vi 27-36 - 08
o = -100A 27-36 Vee-02 -
s _ lop =-12mA 2.7 22 -
H" Levet VOH VIN = VIH 0of V(L ‘OH = ABmA 30 24 _
Ior = -24mA 30 22 -
COutput Voltage v
o =100pA 27-36 - 0.2
e - loL =12mA 27-~36 - 0.4
L” Leve! Vo Vin=ViporVy lo, =16mA 30 - 04
o = 24mA 30 - 055
Input Leakage Current ™ Vin=0-~55V 2.7-36 - %50 pA
3-State Output Vi = Vi 0 Vg . _
Oft-State Current loz Vour=0- 556V 27-36 0 H
Power Off Leakage Current lore YinVour = 5.5V 0 - 10.0 pA
] Vi = Ve of GND 27-38 - 200
Quiescent Supply Current loc VigNour = 36 - 5.5V 9738 _ 200 "
rcrease in fog per Input Al Vi =Veg - 06V 27-38 - 500
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Part# TC74LCX16646AFT C?MOS Logic TC74LCX/LVX/LVQ Series LG13040896

AC Characteristics (Ta = -40 ~ 85°C)

Parameter Symbel Test Condition Yoo ) Min. Max. Unit
e

Maximum Clock Frequency ok (Fig.1.2) 1i0a o ) Mz
e Izt:; (Fig.1.2 13403 15 60 s
féi?“@gﬁ"-%f,aﬂme iZt: (Fig. 1.5) 3.32';0.3 15 ?g s
fsrj\?gsag:rl g:ﬂ:)ime :Zt: Fig. 1.2 3.3241703 15 ?g s
%?ggﬂ.eg:;e :5; (Fig-1.3.4) 33103 15 o ns
TR M o o130 s | s | 8 |
Minimum Pulse Width ‘mf)’ (Fig. 1.5) 2200 bt - s
Minimum Setup Time " {Fig.1,5) 3_32‘;03 gg : ns
Minimum Hold Time b (Fig.1.5) 35008 1 - s
Output to Output Skew :z:: (Note 10) N : " s

{Note 10) Parameter guaranteed by design. (tosLh = | tottm totkin I tosht = 1 torim - torin D

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

Parameter Symbol Test Condition Typical Unit
Ve V)
Quiet Output Maximum Dynamic Vo VOLP Viy=3.3V, V“. =0V 33 0.8
Quiet Qutput Minimum Dynamic Vg, V! Vi =33V, Vy =0V 33 08
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LG13040896 C2MOS Logic TC74LCX/LVX/LVAQ Series Part# TC74LCX16646AFT

Capacitive Characteristics
Ta = 25°C
Parameler Symbol Test Condition Unit
VecV) Typical
input Capacitance O DIR, OE, CAB, CBA, SAB, SBA 33103 7 pF
Bus Input Capacitance Cyo An, Bn 33403 8 pF
Power Dissipation Capacitance Cep fin = 10MHz {Note 11} 13203 25 pF

(Note 11) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average Operating current can be obtained by the equation:
lecopr) = Cep ® Vac * fin + loc/16 (per bit)

TEST CIRCUIT

Parameter Switch
Fig.1
g o torn. bt Open
pen
—Q 6oV oz ozt sV
A o—C GND lnHZ\ (DZH GND
t AR, Open

ouUTPUT MEASURE

Cy = 50pF
R = 50083

TOSHIBA AMERICA ELECTRONIC COMPONENTS, ING. G-163



ik W

Part# TC74LCX16646AFT c?mos Logic TC7TALCX/LVX/LVQ Series 1LG13040896

AC WAVEFORM

Fig.2 tpLH: toHL
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LG13040896 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX16646AFT

Fig.4 tp1z, tpHZ, tp2L tpzH
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C2MOS Logic TC74LCX/LVX/LVQ Series LG13040896

Notes

1. This technical data may be controtled under U.S. Export Administration Regulations and may be subject to the approval of the U.S. Department of Cammerce orior to export. Any export or re-export,
directly or indirectly, in contravention of the U.S. Export Administration Regulations is strictly prohibited.
2. UFE SUPPORT POLICY

Toshiba products described In this document are not authorized for use as critical components in fife support systems without the written consent of the appropriate officer of Toshiba America, Inc.
Life support systems are either systems intended for surgical implant in the body or systems which sustain fife.

A critical component in any component of a fife suppart system whose failure to perform may cause a malfunction 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 refiable; however no responsibility can be assumed for inaccuracies that may not have been caught. Al information

in this data book is subjec” to change without pricr notice. Furthemore, Toshiba cannot assume responsibiiity for the use of any license under the patent rights of Toshiba or any third parties.
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