CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA

TENTATIVE TC74HCT244P

TC74HCT240P OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS (TTL INPUT LEVEL)
TC74HCT241p OCTAL BUS BUFFER WITH NONINVERTED 3-STATE QUTPUTS (TTL INPUT LEVEL)
TC74HCT244P OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUTPUTS (TTL INPUT LEVEL)

GENERAL DESCRIPTION

The TC74HCT240, TC74HCT241 and TC74HCT244 are high speed CMOS OCTAL BUS BUFFER's
fabricated with silicon C°MOS technology.
These devices may be used as a level converter for interfacing 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 designer has a choise of selected combinations of inverting and noninverting
outputs, symmetrical G (active-low output control) inputs, and complementary G and G
inputs. Each control input govern four BUS BUFFERs.
These divices are designated to be used with 3-state memory address drivers, etc.
All inputs are equipped with protection circuits against static discharge or transient

excess voltage

TC74HCT240P- TC74HCT241P

FEATURES:
* High Speed ....oovvveriunennn tpd=20ns(Typ.) at Vgce=5V
« Low Power Dissipation ...... Icc=4nA(Max.) at Ta=25°C
+ Compatible with TTL outputs ......... . Vig=2v(Min.),
VIL=O .8V(Max.)
///
+ Wide Interfacing ability .......... LSTTL, NMOS, CMOS T T
— . ‘\
» OQutput Drive Capability .............. 15 LSTTL Loads %N o
20
- Symmetrical Output Impedance .... |Igg|=Igp=6mA(Min.) 1
« Balanced Propagation Delays .......coeeenne tpLH¥tpHL
DIP(5-25A)
« Pin and Function Compatible with 74LS 240/241/244

TRUTH TABLE

INPUTS OUTPUTS A
— —- TC74HCT241 ONLY
3 ab An ¥n ¥n &8

AN TG74HCTR40 ONLY
L H L L H \

X : DON'T CARE
L H H H L

Z : HIGH IMPEDANCE
" L X z z
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TC74HCT240P- TC74HCT241P
TC74HCT244P

PIN ASSIGNMENT (TOP VIEW)
TQ74HCT240 TC74HOT241 TO7AHCTR 44
p—— \_J S

e ld hzo Vo @ 2 1120 Vo e 1] 1j2e vee
1Al 2 E@ ~p{]19 =& 1a1 2 EE _<]_:l 19 26 1a1 2 [ig ~<k{]ie *@
zv4 5[] —\ 18 1¥1 2vs 3] 18 1Y1 2Ys 3] \ Jre 111
142 4[; :h-b 17 244 142 4 DM Q—% 17 244 142 4 E&Q.:}:H:] 17 2A¢
778 5] 16 1¥2 2Y3 5 _\\ 16 132 X3 5 jle 1¥2
143 6 \»:h-D 15 2A3 142 6 -[Q %—Dlﬁ 243 143 6 El—&:% 15 2a3
238 7 12 1Y% 22 7 18 1¥3 2vz 7] 1J14 2y3
184 8 (] Q. 13 242 144 8 U#\ Q]—-« 13 2a2 184 8 U-{;Q— 13 2A%
7T 9 12 T¥% 2v1 o] 12 114 2v1 9| 5] 12 1v4
GND 10[1 11 241 aNp 10 [] 1 241 anp 10 ] 11 241

CIRCUIT DIAGRAM

(Per Circuit)

Sl

T(C74HCTR40

ol

1

!

L

11

S —

¥

TC74HCT 244

I,
Vee

252




\' TC74HCT240P- TC74HCT241P
) TCT4HCT244P

ABSOLUTE MAXIMUM RATINGS INPUT and OUTPUT

PARAMETER SYMBOL VALUE UNIT EQUIVALENT CIRCUIT
Supply Voltage Range Vee ~0.5~7 v
DC Input Voltage VINH“ 0.5~ Vgct0.5 Voo Vea 1
DC Output Voltage Vour -0.5~ Vpct0.5 v !
Input Diode Current T1K T e20 mA "*E

- INPUT ! OUTPUT
Output Diode Current Iok +20 mA - }—d—0
I - I
DC Output Current Iout £35 mA -_4E x
DC Vgg/Ground Current Icc +70 mA tl
. - e e
Power Dissipation Pp 500% W GND GND
rrr

EZé}aée Temperatﬁ;gi Tsfé -65 150 °C
Lead Temperature 10sec  TL 300 °C

* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C up to 85°C derating factor of
-10mW/°C shall be applied until 300mW.

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 4.5 v 5.5 v
Input Voltage VIN 0~ Vce v
Output Voltage Vout 0 ~ Vge v
Operating Temperature Topr -40 ~ 85 °C
Input Rise and Fall Time (ty, tf 0 ~ 500 ns
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40"85°C
PARAMETER SYMEQL | TEST CONDITION UNIT
Vce| MIN.| TYP.| MAX.|MIN. | MAX,
High~-Level 4.5
1 g Vid ~v| 20| - - J2.0 | -
nput Voltage
5.5
Low-Level VIL 4.5
Input Voltage ~ - - 0.8 - 0.8
5.5
A
High-Level Vin= Ipg=-20uA 4.5 4.4 4.5 - 4.4 -
V
output Voltage | O |ypy or vy, | Iog=-6mA | 4.5| 4.18] 4.31] - [s.13| -
Low-Level VIN= Tg1,=20pA 4.5 - 0.0 | 0.1 | - 0.1
v
Output Voltage OL | vig or Vyp, | Top=6ma 4.5 - | o0.17] 0.32] - o.37
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TC74HCT240P- TC74HCT241P

TC74HCT244P

DC ELECTRICAL CHARACTERISTICS

(Continued)

T
Ta=25°C Ta=-4085°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee {MIN. | TYP. | MAX. | MIN. | MAX.
3-State Output ViN=ViH or Vi1,
Off-State Toz ! 5.5 - - 1x0.5| - [#5.0
Current VouT=Vcc or GND L
Input Leakage I1N Vig=Vee or GND 5.5 - _ 0.1 - 1.0 nh
Current :
Quiescent Icc Vin=Vee or GND 5.5 - - 4.0 - 40,0
Supply Current
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT ty=tg=6ns)
Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
VCC MIN. |Typ. | MAX. | MIN. | MAX.
| tTLH .
Output Transition Time \ 4.5 - 8 12 - 15
| tTi
Propagation Delay Time | t
opag v pLH 45| - |2 [as | - ) a2
(HC240) | tpHL J
Propagation Delay Time | tpLH
os Y P 4.5 - 23 36 - 44 ns
(HC241, HC244) tpHL
tpzL ,
Output Enable Time Ry =1kQ 4.5 - 23 36 - 44
tp7H
tprz
Output Disable Time Rp,=1kQ 4.5 - 30 47 - 57
tpuz
Input Capacitance Cin - 5 10 - 10
pF
Output Capacitance Cour - 10 - - -




\, TC74HCT240P- TC74HCT241P

) TCT4HCT244P

SWITCHING CHARACTERISTICS TEST WAVEFORM

CTLH, Y'TEL, *pLH, PpHL tprz, YpHZ, tpaL, LpzH
wrur [ 30V INPUT ‘—‘X Z——_ — 30V
A - 1.3V }h 13v G 1.3V 1.3V
\ o N o
CrHL TTLH
I
— T v —_— Von
OUTPUT B OoH ~
(AT POSITIVE PULSE) OUTPUT
b4 1.3V
1.3V AN 10% v
- VoL oL
| “pHL tpzL tpLz
-50% Von 5% VoH
OUTPUT \
(AT NEUATIVE FULSE) OUTPUT
+ _f sy ..«E_l.SV Lav NG
> 1 0% v ] ~ VoL
| |tron Ty OF
tpzH = UpH
TpHL
tpLH
Ion CHARACTERISTICS IpL, CHARACTERISTICS
T T T T
HIGH LEVEL OUTPUT VOLTAGE Vou-— Voo (V) Vop=45V [F Ta=25T(TYF.)
-5 -4 -3 -2 -1 o = 50
o
[
£, 5 E}
RyAIN: 8N 40
103
7 ]
rai 5% ° 4
4 / 20 & 8 gg e
P / S ~ & B
= o S aso / Ta =85°C (MIN)
=== -0 é - ° < / £ T
Ta=85C (MIN) / z 2 / P
)4 =2 = 10 -
~40 =] / 4
/ = 3 .
s 3 =
o
< R 3 0 1 2 3 4 5
L | ta=2s5c(rye.) LA co— %~ LOW LEVEL OUTPUT VOLTAGE Vg, (V)
1 L _l/ i 1 .
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TC74HCT240P- TC7T4HCT241P
TC74HCT244P

TC74HCT240 TC74HCT241, TC74HCT244
VIN - VouT CHARACTERISTICS (TYP.) Vin - Vour CHARACTERISTICS (TYP.)
— 5 Vog=5V 5
2z Ta=25C = »
5 4 g4
> | o | Vog=5V
= —t— - = cc
- 3 F 3 Ta=25T
=
@ ©
: L - —
2 2 ‘é 2
I 1 [ & 1
2 =
& 1 & 1
s L 3 | L
o o ]
g 1 2 3 4 o5 1 2 3 4
INPUT VOLTAGE Viy (V) INPUT VOLTAGE viy (V)
trLys trhr - CL CHARACTERISTICS (TYP.) tprLH, tpHL ~ CL CHARACTERISTICS (TYP.)
2ot Voo =5V % 5 wrvcc:sv
Ta=25C Ta=25C
. =) -
s LTI -
3 ] oR _J |
::z ~ _ﬁ_ﬂ’-‘_‘ J/ S ~ ~ﬁ tpHL 1= o =T
oY 2]
G ’/ ] A é I e
G ST = Feol T
< E = - = I tpLH
g 4 N
g 3 & R
i 2 [
B T = l [ F—1—
L] 0 0
o 50 100 o 50 100
LOAD CAPACITANCE O(pF) LOAD CAPACITANCE Cy, (pF)
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