OCTAL BUS TRANSCEIVER

TC74VHCT245F/FW/FS

The TC74VHCT245 is an advanced high speed CMOS OCTAL
BUS TRANSCEIVER fabricated with silicon gate CZMOS
technology. It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation.

It is intended for two - way asynchronous communication
between data busses. The direction of data transmission is
determined by the level of the DIR input.

The enable input (G) can be used to disable the device so
that the busses are effectively isolated.

The input voltage are compatible with TTL output voltage.
This device may be used as a level converter for interfacing
3.3V to 5V system.

Input protection and output circuit ensure that 0 to 7V can
be applied to the input and output pins without regard to the
supply voltage. These structure prevents device destruction
due to mismatched supply and input/output voltages such as
battery back up, hot board insertion, etc.

FEATURES:
« High Speed: tpa =4.9ns(typ.) at Vec =5V
e Low Power Dissipation-------sse-eene lcg =4uxA(Max.) at Ta=25°C
e Compatible with TTL outputs - V) =0.8V (Max.)
Vig=2.0V (Min.)
o Power Down Protection is provided on all inputs and
outputs
« Balanced Propagation Delays -ty n=tpn_
+ Low Noise Vorp = 1.6V (Max.)

+ Pin and Function Compatible with 74ALS245

1 1

F(SOP20—P—300)
Weight : 0.22g(TYP.)

FW (SOL20—P—300)
Weitht : 0.46g (TYP.)

20 NS
1

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

APPLICATION NOTES

This device can drive the components
with CMOS input level by adding a
external pull up resistor to output
terminal.

Do not apply a signal to any bus
terminal when it is in the output
mode. Damage may result.

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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TRUTH TABLE

TC74VHCT245F/FW/FS

INPUTS FUNCTION
— OUTPUT
G DIR | A BUS B BUS
L L QUTPUT { INPUT =B
L H INPUT | OUTPUT B=A
H X High Impedance z
X : Don't Care
Z : High Impedance
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DC Input Voltage (DIR,G) Vin -0.5~7.0 \"
DC1/0 Voltage Viro ~0.5~7.0 Vv
Input Diode Current lik —20 mA
Output Diode Current lok —20 mA
DC Output Current lout +25 mA
| DC V/Ground Current lee +75 mA
Power Dissipation Pp 180 mwW
Storage Temperature Tstg —65~150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 45~55 \
Input Voltage (DIR,G) Vin 0~5.5 v
Qutput Voltage Viro 0~5.5 Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~20 ns/V
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DC ELECTRICAL CHARACTERISTICS

TC74VHCT245F/FW/FS

Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL CONDITON Ve (V) : 2 -85 UNIT
MIN. | TYP. [MAX. | MIN. | MAX.
High - Level - - — -
Input Voltage Vin 4.5~55| 2.0 20 v
Low - Level - — - —
Input Voltage Vi 4.5~55 0.8 08 | vV
High - Level Vou |Vin= low=-50#A | 45 |315|365| — [3.15| — v
Output Voltage ViborVit  |low=-8mA | 45 |250| — | — [240] —
Low - Level Vo | Vin= loL = 502A 45 — [00 ({010} — (0.0 v
Output Voltage VigorVie  |lo =8mA 45 | — | — |036| — [044]
3-State Output Vin=VigorV,, _ S — s
Off - State Current loz Vour = Vcc or GND 35 1025 +2.50
Input Leakage- Current Iin Vin=5.5V or GND 0~55| — - 01| — +1.0 KA
lec | Vin=Vccor GND 55 - -~ | 40 | — |400
Quiescent Supply Current K _
leer  |TERINPUT o Vin=34v 55 | — | — | 135 — | 150 |ma
OTHER INPUT : V¢ or GND
Output Leakage Current lorp | Vour =5.5V 0 - - +05| — +5.0| A
AC ELECTRICAL CHARACTERISTICS (Input t, = t;=3ns)
TEST CONDITION Ta=25°C Ta = —40~85°
PARAMETER SYMBOL s 2 2= 2085 | NIt
Vec(V) |CL(pF) | MIN. | TYP. | MAX. | MIN. | MAX.
. ) 1 15 - 49| 77! 10| 85
p tion Delay T pLH 0%0.
ropagation Delay Time torL >0205™ 50 | — | 54| 7] 10| es
i tozL 15 — 4| 138| 1.0] 150
3-State Output Enable Ti P R.=1kQ |5.020.
utputEnableTime | 47, R S0205 51— 99 148| 10] 160] ns
3-State Output Disable Time :g}:g_ R.=1kQ |5.0+0.5| 50 - 101 154| 10/ 165
Output to Output Skew ig;i‘ (Note 1) [5.0+05| 50 | — [ — 10| - 10
input Capacitance ¢y |DIRG - 4 10 | - 10
Bus Input Capacitance Ci/o |AnBn - 13 - - — pF
Power Dissipation Capacitance Cpp (Note 2) ~ 16 — — —

Note (1) Parameter guaranteed b
Note (2) Cpp is defined as the valu

operating current consumption without load.
Average operating current can be obtained by the equation:
lecopry =Cpp* Ve fin+lcc /8 { per bit)
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TC74VHCT245F/FW/FS

NOISE CHARACTERISTICS (input t,=t;=3ns)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. LIMIT
Quiet Output _
Maximum Dynamic Vo, Vaie C.=50pF 5.0 1.2 1.6 v
Quiet Output _ _ _
Minimum Dynamic Vo, Vov €. =50pF 5.0 1.2 1.6 v
Minimum High Level _ _
Dynamic Input Voltage Viko CL=50pF 5.0 2.0 v
Maximum Low Level _ _
Dynamic Input Voltage Vi C, =50pF 5.0 08 Vv
" INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT
An,Bn
INPUT 110
) o [+ ——t ¢
*
* : parastic diode

212
mE 9097248 0027374 425 WM



4. Variable resistance
The tone control volume consists of diffused resistors and analog switches.
Two sets of BASS/TREBLE VOLUME, in total four volumes, are built-in.
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TOSHIBA TC9184AP

TREBLE Volume
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TOSHIBA

TC9184AP

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage (1) VpD-Vss -0.3~36 Y
Power Supply Voltage (2) Vpp-GND -0.3~20 \
GND Block Input Voltage VIN (1) -0.3~Vpp+0.3 \
Vgg Block Input Voltage VIN (2) Vgg-0.3~Vpp +0.3 \
Power Dissipation Pp 300 mw
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -65~150 °C

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp = 15V. Vgg= - 15V, Ta =25°C)

A

STB DATA CK

0 60082

9yl yl

+
1

+> TC9184AP

OSCILLATOR

Vss

TIITITTL

DISTORTION
ANALYZER

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Operating Supply _ _ _ -
Voltage (1) VDD - Vss 12 34 \
Operating Supply _ . . N
Voltage (2) Vpp - GND 6.0 18 VvV
Operating Supply . .
Current DD 1 |No input, No load 05| 1.0 [ mA
Input "H" Level VIH __ | CK, DATA, sTB 40| — VpD Vv
Voltage "L" Level ViL Vpp =6.0~18V GND | — 1.0
Input "H" Level I CK, DATA ViH=VDD -1.0| — 1.0 A
Current  [“L" Level m STB Vi =0V 10| — [0 ] #
Volume Resistance R — — 70 100 | 130 | kQ
Relative Resistance AR . . 50| — 5.0 %
Error
Max. Input Amplitude VIN — — — — 10 | Vims
Max. Clock Frequency fck — — — 500 | kHz
Min. Clock Pitch Tck — — 20| — — 445
Tt_)tal Harmomc THD 1 STEP =12dB, f|y=1kHz — looos!| 0.01 %
Distortion VIN=1.0Vpp
TEST CIRCUIT
VDD
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TOSHIBA TC9184AP

APPLICATION CIRCUIT (Dual power supply)
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OP AMP : TA75558P, TA75559P or equivalent
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TOSHIBA

TC9184AP

APPLICATION CIRCUIT (Single power supply)
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OP AMP : TA75558P, TA75559P or equivalent
Vz (Zener voltage) =1/2 Vpp
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