CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA TENTATIVE

TCTAHC373P - TCT4HC533P
TC74HC563P - TC74HC573P

OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT

TC74HC373P  NON-INVERTING
TC74HC533P  INVERTING
TC74HC563P  INVERTING
TC74HC573P  NON-INVERTING

The TC74HC373, TC74HC533, TC74HC563 and TC74HC573 are high speed CMOS OCTAL LATCH with

3-STATE OUTPUT fabricated with silicon gate C2MOS technology.

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

These 8-bit D-type latches are controlled by a latch enable input (LE) and a output
enable input (OE). While the LE input is held in high level, the Q outputs will follow|
the data input precisely or inversely. When the LE is take low, the Q outputs will be
latched precisely or inversely at the logic level of D input data.

While the OE 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 application designer has a choise of combination of inverting and non-inverting
outputs, symmetrical and neighboring input/output pin layout.

The TC74HC373 and the TC74HC573, the TC74HC533 and The TC74HC563 have the same
function and the same characteristics respectively, but have the different pin layouts.
The three-state output configuration and the wide choise of outline will make the bus-
organized system simplé.

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

excess voltage.

FEATURES:
. High Speed...........‘.........tpd=15ns(Typ.)(Vcc=5V)
. Low Power Dissipation..... vov. Ioe=bsA (Max, ) (Ta=25°C)
. High Noise Immunity..... veee. JUNTHEVNIL=28% Voo (Min.) ”///,,”””
. Output Drive Capability........ 15 LSTTL Loads
Symmetrical Output Impedance...|IpHl=I1gL=6mA
. Balanced Propagation Delays....tpLH=tpHL
. Wide Operating Voltage Range...VgC(opr)=2V~6V DIP(5-254)
. Pin and Function Compatible with 74LS8373/533/563/573
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TC74HC373P - TC74HC533P
TC74HC563P - TC74HCH73P

PIN ASSIGNMENT (TOP VIEW)

TC74HC373

TO74HCHBS
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TRUTH TABLE
INPUTS OUTPUTS : Don't care
B LE D Q (HC373,HC573) | Q (HC533,HC563) : High impedance
H X X Z Z : Q/Q outputs are
| L ﬁf L X No change * No change’ ii;zh:;geitt;}e]eLE
L H L L H input is taken
H”'i"““ " - u L low logic level.
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TC74HC373P » TC7AHC533P
TCT4HC563P - TCT74HCO73P

LOGIC DIAGRAM

TC74HCS73, TC74HUS7E
Do Dy

TC74HC583, TC74HC563

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT #* 500mW in the range of
Supply Voltage Range Vee -0.5~7 v Ziz_?g;ri ;Zi;(.;nc up to
DC Input Voltage VIN -0.5~Vgct+0.5 A 85°C derating factor
o oirut votiuse ot | o> vooros || oo/ be
EEPUt Diode Current I1x 120 mA
Output Diode Current Ipk 120 mA
DC Output Current TouT | +25 mA
DC Vgg/Ground Current Icc £50 mA
Power Dissipation Pp 500 % mW
Storage Temperature Tstg -65~150 °c
Lead Temperature 10sec TL 300 °c
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TC74HC373P - TCT4HC533P
TC74HCS63P + TCT4HC573P

RECOMMENDED OPERATING COMDITIONS

INPUT and OUTPUT

T CIRC
PARAMETER SYMBOL LIMIT UNIT EQUIVALENT CIRCUIT
Supply Voltage Veo 2~6 v Voo V_GC .
Input Voltage VIN 0~V¢e v {Hlt
OUtpuE_.El tagev vouTt 0~Vge V_ INPUT ’ ! OUTPUT
Operating Temperature Topr -40~ 85 °c - }_'—Q
| 1
0 ~1000 (VCC=2.OV) -] *
Input Rise and Fall _ * i
Time ty,tf |0 ~500 (Vcc—AA_.SVA) ns 1l
0 ~400 (Vcg=6.0V) i
DC ELECTRICAL CHARACTERISTICS
A=) O Ta=-40~85°
PARAMETER | SYMBOL|  TEST CONDITION a=257C a=-407857°C | ynir
Vee | MIN. | TYP. | Max. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
. 3. - - 3.15 - \Y
Input Voltage VIH 4.5 15
6.0 4.2 - - 4.2 -
- Y R N |
2.0 - - 0.5 - 0.5
Low-Level
. - - 1. - 1.35 v
Input Voltage VL 4.5 33
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
, Iop=201A 4.5 4.4 4.5 - 4.4 -
High-Level Vin= 6 5.9 6.0 5.9 v
Output Voltage Vou VIg or VIL -0 . . IR N
IpH=—-6mA 4.5 |4.18 14.31 - 45.13 -
Ioy=-7.8mA| 6.0 15.68 |5.80 - 5.63 -
2.0 - 0.0 | 0.1 - 0.1
N IoL=204A 4.5 - 0.0 0.1 - 0.1
Low-Level IN" 6 0 0.1 0.1 v
Output Voltage VoL Vg or ViL -0 _ -0 ) .
IoL=6mA 4.5 - 0.17 [0.32 - 0.37
Ip1p=7.8mA ) 6.0 -~ 0.18 {0.32 - 0.37
3-State Output VIN=Vy or Vi1,
Off-State 1oz, . 6.0 - - 1$0.5 ~  j£5.0
Current Your=vee of GND
———"' —=1
Input Leakage - . nA
N Ty ViN=Vce or GND 6.0 - - +0.1 - +1.0
Currf;nt o o ll_ L' 1l
Quiescent . v _ _ _ 40.0
Supply Current Ice | VIN=Vee or GND 6.0 4.0 40.
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TC74HC373P - TC74HC533P
TC74HC563P - TC7T4HC573P

AC ELECTRICAL CHARACTERISTICS (Cr=50pF, Input tr=tf=6ns)

; ) Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
vee MIN.| TYP.,| MAX.| MIN.| MAX.
trin 2.0 - 24 60 - 75
O?tput Transition 4.5 _ g 12 _ 15
Time CTHL
6.0 - 6 10 - 13
2.0 - 82 175 - 210
> ati { med ;
Iropagdtloi Delay Time| tpLH 4.5 - 22 35 _ 42
(LE - Q, @ tpHL 6.0 | - 19| 30| - 36
Propagation Delay Time tpLH 2.0 - 66 145 - 175
= 4.5 - 18 29 - 35
®-Q Q tpHL
6.0 - 16 25 - 30
Minimum Pulse Width 2.0) - SR 90
(LE) tw (H) 4.5 - 8 15 - 18
6.0 - 7 13 - 16
2.0 | - 10 I - 90 | "¢
Minimum Set-up Time ts 4.5 - 2 15 - 18
6.0 - 2 13 - 16
B 2.0 | - - 50 | - 60
Minimum Hold Time th 4.5 - - 10 ~ 12
6.0 - - 9 - 11
2.0 - 62 145 - 175
thL
Qutput Enable Time to7H R1=1kQ 4.5 - 18 29 - 35
pu
6.0 - 16 25 - 30
2.0 - 50 175 - 210
tpLZ
Output Disable Time R1,=1kQ 4.5 - 22 35 - 42
tpHZ
6.0 - 20 30 - 36
Tnput Capacitance CIN - 5 10 - 190
Output Capacitance CoutT - 10 - - - pF
Power Dissipation
Capacitance Cep (1) - 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.

Icc(opr)=Cpp-Vee: fintlce/8 (per Latch)
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TC74HC373P - TC74HC533P
TC74HC563P - TC74HC573P

SWITCHING CHARACTERISTICS TEST WAVEFORM

tpLH, tpHL (@ - Q,Q)

LpLH
-LTHl,
—_ 90%
- 50%
4 10%
LpHIL
tpLZ, tpZL

The 1kQ load resistors should be connected
between outputs and V¢¢ line and the 50pF

6ns

D 7
B N
R

trLH

90 %
50%
10%

load capacitors should be connected
between outputs and GND line.

A1l inputs except OFE input should be

Voo

GND

Vou

connected to Vgg line or GND line such

that outputs will be in low logic level

while OF input is held low.

D

tpLH> CpHL

6o

L

tpHL

tpHZ, tpZH

The 1kQ load resistors and the 50pF
load capacitors should be connected
between egach output and GND line.

All inputs

connected to Vgg or GND line such
that output will be in high logic
level while OF input is held low.

(LE - Q,Q), tg, th, tw

Voo

GND

Vee

GND
Vou
50 %
——— VL
YpHL
T Von
50 %
Vou
TpLH

except OE input should be

- T Voo
0 \ 50%
\ /_— GN 1
_ 7@% Vo
50% .
o~ Vor,
Cpuu tpHZ
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TC74HC373P - TC74HC533P
TC74HC563P - TC74HC573P

Ipg CHARACTERISTICS

IoL CHARACTERISTICS

HIGH LEVEL OUTPUT VOLTAGE Vou—Vgg (V) . | vop =45V
-5 —4 -3 -2 ~1 o, E 50|
-t : . z
1 10 E : = 40
y el
- - T /
20 = 30 7
b / T S A /
= V¥ 1| mE a7 /
e B o B = 20 — ===z
T 7 -3 ] / L-mTT
o / 48 N ViR
, R = 10
7 -0 2 g 77
] 3 . ]
/// 40 F %9 1 2 3 A 5
] A Yog = aBY = LOW LEVEL OUTPUT VOLTAGE Vi, (V)
tTLH» tTHL-VcCc CHARACTERISTICS (TYP.) tpLH, tpHL“VCC CHARACTERISTICS (TYP.)
T T T —— T
¢, = BOPE = ©), =50 p¥
. Ta :26°C g - \\\ Ta 25 C
= .
50— 50
S I B N { lf
z 9 G
2= E ® D-Q.Q LE-Q.Q
B M| . 2 »
g3 \\ ) N
z =g .l
2e N P ™~
. N 33
5& 10 - 240
£ &
(o~
3 G T
5 s :
0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGRE Vgo (V) SUPPLY VOLTAGE Vg (V)
tpLz, tpHZ-Vee CHARACTERISTICS (TYP.) tpZLs tpzH-Vee CHARACTERISTICS (TYP.)
Cy, 50 pF Cp, - 50 pR
Rp, = 1kQ Ry, = 1kQ
5 Ta " 25°C 50 Ta =26 C
g - 5 S
[ ()
] N o
30 NG &~ 30
= S E
?;; ] e E: &
w B B A ~
i 4 o -
s 5a
e J [ ﬁ
2510 8.5 10
B (]
5 -
(o] —
5 5
0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE Vge (V) SUPPLY VOLTAGE Vep (V)
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TC74HC373P + TC74HC533P
TC74HC563P - TC74HC573P

tTLH, tTHL-CL CHARACTERISTICS (TYE.) tPLH’ tpHL-CL CHARACTERISTICS (TYP.)
wh Voo 8V a Vog =5V
o Ta =285 C i Ta =25 C
= i ;'m
5 o £
< 4
| L1 Ej } _ak,_l__{__.{ Ea T I ’—
A E—Q, Q T
o 7 B ow = s —
i E; g —— —__’_,,--Tk- ]
I - ) Q.4
S B == T épa
S / é
£ o 5 T
i |
Q 0
0 50 100 0 50 100
LOAD CAPACITANCE Cy, (pF) LOAD CAPACITANCE Cy, (pF)
tw(LE)-Vec CHARACTERISTICS (TYP. ) Icc (opr) TEST CIRCUIT
N Ta - 256°C Voe
& 80 - (&)
. -
[ L] S -
i - -
2 \\ % —
B2 I OPEN
Em 10 —
gé - ~ L
4 T~ i
o
= .
0 1 2 3 4 5 6
SUPPLY VOLTAGE Vg (V)
Input wavsaform is the iame a8 thah in cage
of switching characterjgtics test.
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