CMOS DIGITAL INTEGRATED CIRCUIT Tc74Hc75P
PRELIMINARY DATA

TENTATIVE

TC74HC75P  4-BIT D-TYPE LATCH

The TC74HC75 is a high speed CMOS 4-BIT D-TYPL LATCH fabricated with silicon gate
C2MOS technology.

It achieves the high speed operation similar to equivalent LS TTL while maintaining
the CMOS low power dissipation.

It contains two groups of 2-bit latches controled by a enable input (Gl:2 or G3-4).
And those two latch groups can be used in the different circuits.

Each latch has Q and Q outputs (1Q thru 4Q and 1Q thru 40). The data applied to the
data input is transfered to the Q and Q outputs when the enable input is taken high
and the outputs will follow the data input as long as the enable input is kept high.

When the enable input is taken low, the information data applied to the data input at

a time is retained at the outputs. All inputs are

equipped with protection circuits against static

discharge or transient excess voltage.

FEATURES: e
. High Speed........ v, tpd=],6nS(Typ.) at Vge=5V 1€ Hi[

Low Power Dissipation........ Igc=22A(Max.) at Ta=25°C 1
High Noise Immunity.......... VNIH=VHIL=28% Vce(Min.) DIP (5—22E)
Output Drive Capability...... 10 LSTTL Loads

Symmetrical Output lmpedance..lIpyl=IoL=4mA
PIN ASSICHMENT

Balanced Propagation Delays... EpLH ==tpHL
Wide Operating Voltage Range..V¢( (opr)=2V~ 6V
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TC74HC75P

LOGIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

1

GRD

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range L vee ~0.5~7 v
DC Input ;;itage Am;;;V“ -0.5~Veet0.5 :;_ﬂ
PC Output Voltage | Vour | -0.5~VgcH0.5
~I;xput D]’(;;‘Elurrent o 11K 120 mA
b\E;QEWEYSEé Current ] 1OK 120 ) mA
}ifaﬁtpdirE;;:I;;: IOUT“ 125 mA
| pe vee/or ound Current | Icc | +50 A
Power Dissipation o 1% ﬁw”’ 1 500%* mi |
Storage Temperature - Tsteg -65 ~ 150 | °c |
Lead Temperature 10sec TL 300 °C
INPUT and OUTPUT EQUIVALENT CIRCUIT
Vee Voo :[- -
x
INFUT -- -- b——4—0 OUTPUT
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#* 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.




) TGTAHCT75Ek

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT

Supply Voltage Vee 2~6 \%

Input Voltage VIN 0~Vce v

Output Voltage VouT 0~V¢ee \

Operating Temperature Topr ~40 ~ 85 °C
0~1000 (Vgc=2.0V)

Input Rise and Fall Time tr,tf {0~500 (Vge=4.5V) ns
0~400 (Veg=6.0V)

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
vVee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level . .
. 3. - - .1 - v
Input Voltage Vi 4.5 3.15 3-15
6.0 4,2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
. - - L. - . v
Input Voltage ViL 4.5 35 1.35
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Vg Iogg=—20#A 4.5 4.4 4.5 - 4.4 -
High-Level N7
. . . - . - v
Output Voltage VoH VIiH or VIL 6.0 5-9 6.0 5.9
Ioyg=-4mA 4.5 4.18| 4.31 - 4.13 -
Ioy=-5.2mA | 6.0 5.681 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
_ IoL=20uA 4.5 - 0.0 0.1 - 0.1
Low-Level vor |27 6.0 -l o] 01 -] 0] v
Output Voltage oL Vg or ViL, : ° : :
Io1=4mA 4.5 - 0.17| 0.32 - 0.37
IoL=5.2mA 6.0 - 0.18] 0.32 - 0.37
Input Leakage _ _ ~ + _ +
Current ITN VIN=V¢c or GND 6.0 0.1 +1.0 A
Quiescent N _ B _
Supply Current Ice | Vin=Vec or GND 6.0 2.0 20.0
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TC74HCT75P

AC ELECTRICAL CHARACTERISTICS (C[=50pF, Input tr=tf=bns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION — T — UNIT
Voo | MIN. | TYP. | MAX. | MIN. | MaX.
o 2.0 - 30 75 - 90
Qgtput Transition ’ 4.5 _ 8 15 _ 18
Time ETHL
6.0 - 7 13 - 16
Hi - 50 |145 | - 175
Propagation Delay Time| tpLH 2.0 60
) - 4.5 - 18 2 -
(DATA - Q, Q) EpHL. 9 »
6.0 - 16 25 - 1 30
N T 2.0 - 75 | 160 21 1es
Propagation Delay Time| tppy . '
. = h.5 - 20 32 - 39
©-0Q @ CphL, '
S AN MU e M S S 00 AR S AN Y
- g - C
Minimum Pulse Width 2.0 30 73 o0
©) Ly (1) 4.5 - 8 15 - 18
6.0 - 7 13 - 16
2.0 - 5 50 ~ 60
Minimum Set-up Time ts 4.5 - 2 10 - 12
6.0 - 2 9 - 11
2.0 - - 25 - 30
Minimum Hold Time th 4.5 - - 5 - 6
6.0 - - 4 -
Input Capacitance C - 5 10 - 10 t
_,‘L__‘I_,f__’.‘ _ﬂ_,_‘, r,_Aﬁ_ S I | pF
Power Dissipation cpn() _ 48 _ _ _
Capacitance ‘PD ' i

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).
Average operating current can be obtained by the equation hereunder.
L¢e (opr)=Cpp-Voce- fin/4 (per Latch)
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SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr) TEST CIRCUIT
——p— Vge= 5V
R Voo
—_— C
B 50% 50% / <A )
e/ GND
te th ts th Voo
/ \ [-— \ Yee 61 -2
a 50% 50% x4
_/ tw o/ tw GND -
P.G 1D 1Q t—
~t—t=- PTLH —f— PTHL N N
50% X Vor * <0 N
Q 50% K 30 -
10% o Vo1, an Qb
tpLH LpHL
LTHL TTLH )
30% Vou
_ 50%
e 10% /
Vou
UpHL tpLH Inpat waveform is thes same as that
in cage of gwitching characteristics
test,
Ipy CHARACTERISTICS Ipr, CHARACTERISTICS
fI1GH LEVEL OUTPUT VOLTAGE Vop—Veg (V) - 0} Vog=4bV : l,,., l l l
_5 Y - 2 -1 Oo % Ta=25C(typ.)
’, e = s e I
P2 g ©
/ 5] B /1
rg 10 B o E /
d © a2
- ® 2 A
= 74 [ 2 4 S
~-T Do o o Ta==85C (min, )
= 20 & & g
Ta=85C(min, ) g E I B e e i
° 5 2 10— L
y 3% R VP
Bl
30 B
A E g s
T » % 1 B 3 1 5
— Vog=45V 140 B LOW LEVEL DUTPUT VOLTAGE Vg, (V)
Ta=25C(typ.) i
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TC74HC75P

tTLHs tTHL-Vcc CHARACTERISTICS (TYP.) tpLH, tpHL-VCC CHARACTERISTICS (TYP.)
T
Cp=50pF I CL=50pF
g T Ta=25%C = Ta=25TC
[N [N \N
- 2 50— = w 5O
> = [:_,I: bt . = r N,
2 a \ <7 i W
N ] = a3
[ E 30 1 gz 3 — .
5 = ‘ s p-0,8 Ny 0-e, @
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g \ % IS
) 10| AN A 10
g B
_ ]
I3 ]
0 1 2 4 5 3 0 1 2 ) 4 5 6
SUPPLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vgg (V)
tTLHs tTHL-CL, CHARACTERISTICS (TYP.) tpLH, tpHL-Cy, CHARACTERISTICS (TYP.)
Vac=5V 4q Voe=57 | 1
2‘# Ta=25T Ta=25C 1
g SN g
b =
2k~ =
= = L oG
0~ ~
ooa A j 3
;—; E i E = = [
25 T = ERES
B i 7 £ é L) Q.4
=]
g8 ;5: i
N &
B A - o
o E
i L
% 50 T 100 0 50 100
LOAD CAPACITANCE <Cy (p¥) LOAD CAPACITANCE Cp, (p¥)
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