TC74HC374P - TC74HG534P CMOS DIGITAL INTEGRATED CIRCUIT
TC74HC564P - TC74HC574P PRELIMINARY DATA TENTATIVE

OCTAL D-TYPE FLIP-FLIP WITH 3-STATE OUTPUT

TC74HC374P NON-INVERTING
TC74HC534P INVERTING
TC74HC564P INVERTING
TC74HC574P NON-INVERTING

[The TCT4HC3T4P, TCI&BCS34P, TCIAHUS64P and TCIAHCS74P are high speed CMOS OCTAL FLIP- -

FLOP with 3-STATE QUTPUT fabricated with silicon gate Cc2M0S technology.

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

These 8-bit D-type flip-flops are controlled by a clock input (CK) and a output enable
input (OF). On the positive transition of clock, the Q outputs will be set precisely
(HC374 and HC574) or inversely (HC534 and HC564) to the logic state that were setup at
the D inputs.

While the OF input is at low level, the eight outputs will be in a normal logic state
(high or low logic level),and while high level, the outputs will be in a high impedance
state. The output control does not affect the internal operation of flip-flops.

That is, the old data can be retained or the new data can be entered even while the
outputs are off,

The application engineer has a choise of combination of inverting and non-inverting
outputs, symmetrical and neighboring input/output pin layout.

The TC74HC374 and the TC74HCS574, the TC74HCS534 and the TC74HC564 are identical
respectively except the pin layout. The 3-state output configuration and the wide
chioise of outline will make the bus-organized systems simple. A1l inputs are equipped

with protection circuit against static discharge or transient excess voltage.

]

FEATURES:

. High Speed........cvvvenuaiis fMax=45MHz (Typ. ) (Vce=5V)

Low Power Dissipation......... Iec=b#A (Max. ) (Ta=25°C)

. High Noise (mmunity....coe.... YNTEEYNTL=28% Yoo (Min.) e
Output Drive Capability....... 15 LSTTL Loads P
Symmetrical Output Impedance..lIlpgyl=Ip;=6mA(Min.) BF@
Balanced Propagation Delays...tpLH==tpHL %0
Wide Operating Voltage Range..V(C((opr)=2V~ 6V 1 M
Pin and Function Compatible with 74LS374/534/564/574 DIp(o-254)

L |
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TC74HC374P - TCT4HCS534P
TC74HC564P - TC74HC574P

PIN ASSIGNMENT
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TRUTH TABLE

INPUTS QUTPUTS
i CK Q (HC374,HC574) | Q (HC534,HC564)
H X X VA VA
L | 1 X No change No change |
L e L L H
I N S 1 I
L _f' H T H L

X
A

Don't care

High impedance
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TC74HC374P - TC74HCS34P
TC74HC564P - TC74HC574P

LOGIC DIAGRAM

TC74HC374, TC74HCS574
Do D3

TC74HC534, TC74HC564
D1

oK —{>C~°[>
o5 —q> f?*

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range of
Supply Voltage Range vee -0.5~7 v zi:_lgggi }22;2;(: up to
DC Input Voltage VIN -0.5~VY¢ce+0.5 A 85°C derating factor
DC Output Voltage vour 7___L—O 5~Vget0.5 A zf’pliggw‘ﬁ;iiih;éémgf
Input Diode Current Itk 120 mA
Output ‘Diode Current “—IOK 120 mA
DC Output Current IouT 125 mA
DC Vge/Ground Current Icc +50 mA
Power Dissipation Pp 500* julds
Storage Temperature Tstg -65~150 °C
Lead Temperature 10sec TL 300 °C

336



TC74HC374P - TC74HC534P
TC74HC564P - TC74HC574P

RECOMMENDED OPERATING CONDITIONS INPUT and QUTPUT
PARAMETER SYMBOL LIMIT UNIT EQUIVALENT CIRCUIT
Voo
Supply Voltage Ve 2~6 \ ce
Input Voltage VIN 0~V¢e v
Output Voltage YQQT B O~—Vgg | v INPUT
Operating Temperatura Topr -40~ 85 °C
0 ~ 1000 (Vcc=2 .0V)
Input Rise and Fall Time ty,tf [0~500 (Vgc=4.5V)| ns
0~400 (Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION A . UNIT
Vec | MIN. | TYP.| MAX.| MIN.| MAX.
2.0 1.5 ~ - 1.5 -
High-Level
Input Voltage Vin 4.5 1 3.15 - -1 3-15 - \
6.0 4.2 - - 4.2 _
- B B
2.0 - - 0.5 - 0.5
Low-Level v 4.5 ~ 1.35 B 1.35 v
Input Voltage IL : B . .
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
v IoH=204A 4.5 4.4 4.5 - 4.4 -
High-Level IN= .
Output Voltage Vou Viyg or Vi, 6.0 5.9 6.0 - 5.9 - v
IoHg=-6mA 4.5 4,181 4.31 - 4.13 -
Ioy=-7.8mA| 6.0 5.661 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
v Tor=20sA | 4.5 - | 0.0 0 - | 0.1
-Leve INT )
Low-Level Vor, 6.0 - oo o1l - o.1] v
Output Voltage Vg or Vip
LoL=6mA 4.5 - | 0.17f 0.32 - | 0.37
IoL=7.8mA | 6.0 - 1 0.18| 0.32 - { 0.37
3-State Output Vin=VTH or V
off-State Loy | Vo mHer VIL 6.0 - - | +0.5] - | %500
Current Vour=Vee or GND
A
Input Leakage U + _ “
Current In Vin=Vce or GND 6.0 - - 20.1 $1.0
Quiescent . v
Supply Current Lee Vin=vec or GND 6.0 3 - i . l 409
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TC74HC374P - TC74HC534P
TC74HC564P - TC74HC574P

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION ———p——— UNIT
vee | MIN. | Typ. | Max.| miN. | Max.
¢ 2.0 - 24 60 - 75
Output Transition TLH
e 4.5 - 8 12 - 15
[ime tTHL
6.0 - 6 10 - 13
- _,M;JUT | ns
Propagation Delay Time| tpin 2.0 - 8> 175 - 210
= 4.5 - 22 35 - 42
(K - ¢, © tpiL, '
6.0 - 19 30 - 36
2.0 5 10 - 4 -
Maximum Clock
y - - MHz
Frequency frax 4.5 25 45 20 Hz
6.0 29 53 - 23 -
M T 2 0| 75 BEEE
- - )
Minimum Pulse Width tw(L) -0 i
4.5 - 8 15 - 18
(CX) tw(H)
6.0 - 7 13 - 16
2.0 - 50 100 - 120
Minimum Set-up Time tg 4.5 - 12 20 - 24
6.0 - 11 17 - 21
2.0 | - | - 25 | - 30
Minimum Hold Time th 4.5 - - 5 - 6 ns
6.0 - - 4 - 5
2.0 - 60 145 - 175
Ep7L
Output Enable Time . Ry=1k& 4.5 - .8 29 - 35
tpZH '
6.0 - 6 25 - 30
2.0 - L5 175 ~ 210
EpLZ
Output Disable Time Rp=1kQ 4.5 - 22 35 - 42
tpHZ
6.0 - 20 30 - 36
Tnput Capacitance CIN - 5 10 - 10
Output Capacitance Cout - 10 L* - - - pF
Power Dissipation Cpp (1) _ _ _ _
Capacitance *PD 51

Note (1) Cpp is defined as the value of internal equivalent capacitance of JC which
is calculated from the cperating current consumption without load (refer
to Test Circuit).
Average operating current can be obtained by the equation hereunder.
1CC(opr):CPD'VCC-fIN+TCC/8 (per Flip-Flop)
And the Cpp when N pcs of FLIP-FLOP operate, can te gained by the following
equation. Cpp(TOTAL)=34+ 17x N [pF]
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TC74HC374P - TC74HC534P
TC74HC564P - TC74HC574P

SWITCHING CHARACTERISTICS TEST WAVEFORM

tpLH, tpHL, ts, th, tw frax

6ns 6ns

D 50 %
CK 0 %
Tek

.

0% Var, B
ETLH toLH t pHI

- -STHT,

50 / — Vor Duty cycle of CK: 50%
T 504 50%

o / 1

0% Voy, fMAX = Toxk

CpR:, pLH
tpLz, tpZL CpHZ> CpZH
The 1kQ load resistors should be connected The 1kQ load resistors and the 50pF
between outputs and VCC line and the 50pF load capacitors should be connected
load capacitors should be connected between each output and GND line.
between outputs and GND line. All inputs except OE input should be
All inputs except OF input should be connected to Vgg or GND line such
connected to Vgg line or GND line such that output will be in high logic
that outputs will be in low logic level level while OE input is held low.

while OE input is held Iow.

Vao —— Vco

TE 50 % CE -50 %
GND ——————— aND

- Vou _ ek Vou
4 orQ . 50% Q or @ 50 % \

\ K 10% Vor } e
tpz1. LpLa tpzy | boH?
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TC74HC374P - TC74HC534P
TC74HCS564P - TC74HCS574P

Ioy CHARACTERISTICS

Ipl, CHARACTERISTICS

HIGH LEVEL OUT{UT VOLTAGE Voy - Vgg (V)
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LOW LEVEL OUTPUT VOLTAGE \7011(V)

tTLH, tTHL-Voe CHARACTERISTICS — (TYP.)

tpLH, tpHL-Vce CHARACTERISTICS (TYP.)

-

— Cp, = E0pF
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tpLz,>tpHz-Voe CHARACTERISTICS  (TYP.)

tpZL, tpZH-VeC CHARACTERISTICS (TYP.)

SUPPLY VOLTAIE Voo (V)

. ] T
— Cy,= EOPF C1, " 50K
I A ] Rj, = 1k Rp,- 1k
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= ~ 1 | a’ ot
o 8 N ﬁ[ l 2z I [ |
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e 1 ot
=) —
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5 5 1
0 1 2 3 4 5 5 0 1 2 3 4 5 6

SUPPLY VOLTAGE Veg (V)
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TC74HC374P - TC74HCS534P
TC74HC564P - TC74HC574P

tTLH»> tTHL-CL, CHARACTERISTICS (TYP.) tpLH, tpHL-CL CHARACTERISTICS (TYP.)
20} Voo=5Y 4C Vog =5V
= Ta = 25 °C Ta = 25C
g
2 g i
5o Ea
o B
= i CK — Q,Q
25 L~ 24 BARMI
= 10 4 a 20
2 e =
T > N
g4 -t £ 3
e //' 3.5
=3 <€
E &
©
=N
0 - a
0 50 100 0 50 100
LOAD CAPAZITANCE 1), (pF) LOAD CAPACITANCE Cy, (pF)
fMax-Veoe CHARACTERISTICS (TYP.) Icc(opr) TEST CIRCUIT
1, =50DpF v
b Ta =257 co
= a)
B~ 50
A5 P pa:
°E 1
B30 /’ I
g5 1 / paz r—
o= I
[ |
= -
=) —
& 0 -
=] |
=
5
s} 1 2 3 4 5 6
SUPPLY VOLTAGE Vgo (V)
Input waveform is the same as that in case
of switching characterigtics tast.
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