TOSHIBA

Low Voltage Octal Bus Transceiver with 5V Tolerant
Inputs and Outputs

The TGC74L.CX245 is a high performance CMOS OCTAL BUS
TRANSCEIVER. 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.

The direction of data transmission is determined by the
level of the DIR input. The enable input (OE) can be used to
disable the device so that the busses are effectively isolated.

All inputs are equipped with protection circuits against
static discharge.

Features
¢ Low Voltage Operation: Vgc = 2.0 ~ 3.6V
¢ High Speed Operation: t,y = 7.0ns (Max.) Vo = 3.0 ~ 3.6V)
e QOutput Current: ligul/lo, = 24mA (Min.) (Voo = 3.0V)
e | atch-up Performance: £500mA
¢ Available in JEDEC SOP, ElAJ SOP and SSOP
* Bidirectional interface between 5V and 3.3V signals.
* Power down protection is provided on all inputs and outputs.
* Pin and Function Compatible with the 74 series
- (TAAC/VHC/HC/F/ALS/LS etc.) 245 type.

{Note) Do not apply a signal to any bus terminal when it
is in the output mode. Damage may resuft.

All floating (high impedance} bus terminals must
have their input levels fixed by means of pull up or
pull down resistors.
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Pin Assignment

TC74LCX245F/FW/FS

TC74LCX245F

SOP20-P-300
TCT4LCX245FW

$OL20-P-300
TC74LCX245F5

SSOP20-P-225A
Weight SOP20-P-300 : 0.22g {Typ.)
SOL20-P-300 : 0.46g (Typ.)
SSOP20-P-225A : 0.09g (Typ.)
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Part# TC74LCX245F/FW/FS

C2MOS Logic TC74LCX/LVX/LVQ Series

© -’v «ﬂi

LG 12890896
Truth Table
Inputs Function
o Output
OE DIR A Bos B Bus
L L A=B Qutput Input
L H B=A Input Output
H X Z High impedance
X: Don't Care
Z: High impedance
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply Valtage Range Vee 05-70 v
DC Input Voltage (DIR, &) iy 05-70 v
05-70 (Note1)
DC Bus 1/0 Voltage Vi 05-Vgg + 05 (Note 2) v
Input Diode Current h -50 mA
QOutput Diode Current lox 450 {Note 3) mA
DC Output Current lout 150 mA
Power Dissipation Pp 180 mwW
DC V/fGround Current loc/leno 100 mA
Storage Temperature Tstg -65 ~ 150 °C
{Note 1) Vag = OV
(Note 2) High or Low State. Iy absolute maximum rating must be observed.
{Note 3} Vet < GND, Vet > Vee
Recommended Operating Conditions
Parameter Symbol Value Unit
20-~36
Supply Voltage Vee 15-36  (Nole4) v
Input Valtage (DIR, OF) Vin 0-~55 v
0-~55 (Note5)
Bus 1/0 Voltage Vin 0-Vgg (Note6) A%
24 (Note7
Output Current lowloL o ﬁm a; mA
Operating Temperature Topr -40 -85 o
Input Rise and Falf Time dt/dv 0-~10 ({Note 9) nsiV
(Note 4) Data Retension Only
(Note 5) Off-State
{Note 6) High or Low State
{Note 7) Vg = 3.0 ~ 3.6V

{Note 8) Vog = 2.7 ~ 3.0V
{Note 9) Vi . 0.8 ~ 2.0V, Vo = 3.0V
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LG12890896 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX245F/FW/FS

Electrical Characteristics
DC Characteristics (Ta = -40 ~ 85°C)
Parameter Symbol Test Condition Min. Max. Unit
Vec W
“H fovel Vin 27-36 20 - v
Input Voltage
“L" level Vi 27-~36 - 08 v
lon =-100pA 27-36 Vpe-02 -
oy R lon =-12mA 27 2.2 -
H” level VOH VIN = VlH or Vu_ |0H «-18mA 30 24 _ v
I = -24mA 30 22 -
Qutput Voltage
oL =T00pA 27-38 - 02
. B loL =12mA 27 - 04
L" tevel Voo Vin=Vior VIL '0{_ ~16mA 30 _ 0.4 v
oL = 24mA 30 - 055
Input Leakage Current hy Viy=0-~85V 27~36 - 5.0 WA
3-State Output Vg =V or vy ~ _
Of-State Current loz Vo1 =0~ 55V 27-38 %0 W
Power Off Leakage Current loer VinVour = 5.5V 0 - 10.0 LA
Qescent Supol Curent | Vi = Voo 0r GND 27-36 - 10.0 ”
escen urren
. wply et VpgVour = 36-55V 27-36 - +00
Increase in lc per Input Alge Viy = VCC -0.8v 27~36 - 500 pA

TOAHIBA AMERICA ELECTRONIC COMPONENTS, INC.

G-63



-

Part¥ TC74LCX245F/FW/FS C2MOS Logic TCT4LCX/LVX/LVQ Series LG12890896

AC Characteristics (Ta = -40 ~ 85°C)
Parameter Symbol Test Condition Yoot Min. Max. Unit
Propagation Delay Time :2‘:: (Fig.1,2) 3(;‘;3 [5 jz ns
Output Enable Time :s;& (Fig.1,3) 3'32;3 = : s
Output Disable Time :Shi (Fig.1.3) 3.32;3 = :: s
Qutput to Output Skew ;g:h? (Nots +0) 3':;3 - 13 s

(Note 10) Parameter guaranteed by design. (tosi = ! toLrm tpLrn | tosHL = ! torim - torin )

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

Parameter Symbol Test Condition Typical Unit
VoctV)
Quiet Ouiput Maximum Dynamic VOL Vop Vig=3.3V, VIL =0V 33 08 v
Quiet Output Minimum Dynamic Yoo Vel V=33V V) =0V 33 08 v

Capacitive Characteristics (Ta = 25°C)

Parameter Symbol Test Condition Typical Unit
VocW)
Input Capacitance Ciy DR, GF 33 7 pF
Bus Input Capacitance Cip An, Bn 33 8 pF
Power Dissipation Capacitance Cpp fy = 10MHz {Note 11) 33 25 pF

{Note 11) Cpg 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: Igelopr) = Gpp ® Vg @ fin + loo/8 (per bit)
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1.G12890896 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX245F/FW/FS
TEST CIRCUIT
Fig.1 Parameter Switch
Ope
SWATCH o—0 s.ov" oL, tpHL Opan
O GND tplZ, tpZL 6.0v
R tpHZ, tozH GND
QUTPUT MEASURE
(S 1.
€y =S0pF
Ry = 5008}

AC WAVEFORM

Fig.2 - tp|H, tpHL
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QUTPUT (An, Br) VoK -03v oM
High to Off to High } 1.5v
GND
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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C2MOS Logic TC74LCX/LVX/LVQ Seties LG12890896

Notes

1. This technical data may ba controlied under U.S. Export Administration Reguiations and may be subject to the approval of the U.S. Department of Commerce prior to export. Any export or re-export,
diractly or indirectly, in corravention of the U.S. Export Administration Regulations is strictly prohibited.

2. LIFE SUPPORT POLICY

Toshiba products described in this document are not authorized 1o use s criticat cormponents in He support systems without the writtan consant of the appropriate officer of Toshiba America, Inc.
Lifa support systems are either systems intended for surgical implant in the body or systems which sustain He.

A critical component in any companent of a iffe support system whose failure to perform may cause a maffunction of the lfe support system, or may affect its safety or effectiveness.

3. The information in this documant has been carefully checked and is believed to be refiable; howaver no responsibility can be assumed for inaccuracies that may not have been caught. All information

in this data book is subject to change without prior notice. Furthemmars, Toshiba cannot assume rasponsitilty for the use of any license under the patent rights of Toshiba or any third parties.
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