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TC74HCT540P/F OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS
TC74HCT541P/F OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUTPUTS

The TC74HCT540 and TC74HCT541 are high speed CMOS
OCTAL BUS BUFFER fabricated with silicon gate C2MOS
technology.

This device may be used as a level converter for inter-
facing TTL or NMOS to High Speed CMOS. The inputs are
compatible with TTL, NMOS and CMOS output voltage
levels,

They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

The TC74HCTS540 is non-inverting type. The TC74HCT541
1s inverting type. If either GI or GZ are high, the
terminal outputs are in the high-impedance state.

All inputs are equipped with protection circuits
against static discharge or transient excess voltage.

FEATURES:

* High Speed ..iivivernnnnnnnn. tpd=13ns(T540) at Vgg=5V
léns (T541)

* Low Power Dissipation ....... Igg=4pA(Max.) at Ta=25°C
* Compatible with TTL outputS ....seee... VIg=2V(Min.)
V11.=0.8V(Max.)
* Qutput Drive Capability .uyeeveseesesss 15 LSTTL Loads
* Symmetrical Output Impedance ..... |Ipgy|=Tgp=6mA(Min.)

* Balanced Propagation Delays seuveeeseesencens tpLH%tpHL

* Pin and Function Compatible with 74LS540/541

NOTICE FOR APPLICATION

It is prohibited to apply a signal to a bus terminal
when it is in output mode.

And when a bus terminal is floating (high impedance
state), it 1s requested to fix the input level by
means of external pull down or pull up resistor or
BUS TERMINATOR IC (TC40117BP),
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DIPRO(3D20A-P)

MFP20(F20GA-P)

PIN ASSIGNMENT (TOP VIEW)

TRUTH TABLE

INPUTS OUTPUTS
GI GZ | An |Ynx | ¥m* X: Don't Care
H X X Z Z
¢ Hi I
3 i 3 Z 7 Z: High TImpedance
L L q L L 1IN sees HCT541
L | L |L L H ¥n ..... HCT540

TC74HCT540
ar 1 -fg::;;:___ 20 vge
Al 2 —J1s @2
AR 3 \\\—{j;;_* ]18 w
A3 4 "\\\_{:;;___ l17 T2
AL 5 \—[y. 16 75
A5 6 _ﬂ\\\—tf;;ﬂ_ 16 T2
A6 7 \&- 14 V5
AT 8 _1\\\—[f;;jr |13 76
A8 g _ﬂ\\\—tﬂs_* l12 ¥
aND 10 ] o @
TC74HCTS41
a1 1[‘FD°V _ 20 Vgg
Al 2f] 1o @2
AR 3[_\\\n—{£;_*’ 18 v1
A3 ‘L[_W\\\——[f;:—1 17 Y2
At 5[\[*5_‘: J16 13
A5 6[—“\\\—-E;Tq' 15 ¥4
A6 7[_“\\\__[5:—* J1s vs
A B[XF' 13 ¥e
A8 9[_“\\“—{5;—4 1z 17
GND 10[\{;] 11 8
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CIRCUIT DIAGRAM (Per Circuit) , T=-o1-09
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
% 500mW in the range of
ly Voltage Range v -0.5~7
Supply Vo'tas & c¢ v Ta=-40°C " 65°C and from
DC Input Voltage VIN -0.5~Vcct0.5 v Ta=65°C up to 85°C derat-
DC Output Voltage VouT 0.5 Veet0.5 v ing factor of -10mW/°C
shall be applied until
Input Diode Current Itk 20 mA 300m¥.
Output Diode Current Iok +20 mA
DC Output Current Tout 35 mA
DC Vec/Ground Current Ice +70 mA
Power Dissipation Pp 500(DIP)* mid
180 (MFP)
Storage Temperature Tstg | -65 150 °C
Lead Temperature 10sec | TL 300 °C INPUT and OUTPUT
EQUIVALENT CIRCUIT
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT Voo Voo
Supply Voltage Vece 4,5~5.,5 v
t v 0 v -
Input Voltage IN A Vee INPUT OUTEUT
Output Voltage Vout 0~ Vee v --
Operating Temperature Topr ~40 v 85 °C -
Input Rise and Fall Time |ty, tf 0~ 500 ns
- GND GND
525




P

TOSHIBA LOGIC/MEMORY

.

wue o ] q0972ua 0018307 4 |

DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL TEST CONDITION Vee UNIT
MIN. | TYP, | MAX.| MIN,| MAX.
4.5
High-Level Vig 2.0 - - 2.0 _ v
Input Voltage
5.5
4.5
Low~Level
\ - - -
Input Voltage IL 0.8 0.8 v
5.5
High_Level VIN=VIH or IOH=-20uA 4.5 4 . 4 4. 5 d 4.4 -
0 Von v
utput Voltage \'4
IL Iog=-6mA 4.5 4.18/ 4,31 - | 4.,13] -
Low-Level v Viy=Viy or Iop=20pA 4.5 - 10.0 |0.1 - 0.1
Output Voltage oL v
V11, Iy =6mA 4.5 - 10.17|0.26] - 0.33
3-State Output _
Vig=Vig or V
Off-State Iog | N IH T UIL 5.5 - | = |t0.5] - |ts.0
Current Vour=Vgc or GND
' BA
Input Leakage _ _ e R
Current Iy Vin=Ygc or GND 5.5 +0,1 *1.0
Icc | Viy=Voc or GND 5.5/ - | = 4.0} - |40.0
Quiescent IN-"cc
Per Input: VIN=2.4V or
Supply Current Ig 0.5V 5.5 =~ - 2.0 - 2.9 | mA
Other Input: Vge or GND
AC ELECTRICAL CHARACTERISTICS (C1,=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-4085°C
PARAMETER SYMBOL| TEST CONDITION v UNIT
CC|MIN. | TYP, | MAX.| MIN. MAXt
trrH
Output Transition Time ¢ 4.,5| - 7 12 - 15
THL
EpLH .
Propagation Delay Time . TC74HCTS540 4.5| - 16 26 - 32
L
pH ns
£pLH
Propagation Delay Time — TC74HCTS541 4.,5( - 19 30 - 36
P
tpLZ
Output Enable Time - Rp=1kQ 4,5{ - 23 36 - 44
p
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AC ELECTRICAL CHARACTERISTICS (Continued)

TC74HCT540P/F
TCT4HCTS541P/F

T-52-09

Ta=25°C Ta=-40v85°
PARAMETER SYMBOL | TEST CONDITION v a=2> a=-40v85°C UNIT
CC |MIN, | TYP. | MAX.| MIN.| MAX.
toLz
Qutput Disable Time Rp=1kQ 4.5 - 23 33 - 39 | ns
tpHZ
Input Capacitance CIn - 5 10 - 10
Output Capacitance Cout = 10 - - - oF
Power Dissipation TC74HCT540 - 37 - - -
C
c 5 PD(1)
apacitance TC74HCT541 - 39| - - -
Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer to

Test Circuit).

hereunder,

Igc(opr.)=Cep * Ve * £1n+Igc/8 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM

Average operating current can be obtained by the equation

trrH, Yran, tpoH, tpHL

INPUT ——\ /——— 30V
A
RV Arav
ov
CTHL trLH
OUTPUT Vou
(AT FOSITIVE PULSE)
¥
VoL
tpHL
OUTPUT e Vou
(AT NEOATIVE EULSE) /7 \\
¥
- 18V Y18y
-} i 10% Vo,
Sy SrHL
CpHL
SpLH

tprz, PpHZ, YpzL, YpzH

INPUT /——— 30V
@ }ilsv A 20y
ov
Von
OUTPUT L8V ////////’
10% Vor
tpzL I tynz
Vou
20%
OUTPUT
- 13V
VoL
t ZH —™
P tpHZ
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Icc(opr.) TEST CIRCUIT

TC74HCT540

éns 6éns

v
50% ce
ouT
10% K——aND

The other inputs are connected Vg
line or GND line.

Test circuit of the TC74HCT541 is the same as this.
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