TOSHIBA

TC7MZ573FK

WITH 5V TOLERANT INPUTS AND OUTPUTS

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC7MZ573FK

LOW VOLTAGE OCTAL D-TYPE LATCH

The TC7MZ573 is a high performance CMOS OCTAL D-
TYPE LATCH. Designed for use in 3.3 Volt systems, it
achieves high speed operation while maintaining the
CMOS low power dissipation.

The device is designed for low-voltage (3.3V) V¢
applications, but it could be used to interface to 5V
supply environment for both inputs and outputs.

This 8 bit D-type latch is controlled by a latch enable
input (LE) and an output enable input (OE).

When the OE input is high, the eight outputs are in a
high impedance state.

All inputs are equipped with protection circuits against
static discharge.

Features

® Low voltage operation : Vcc =2.0~3.6V

® High speed operation : tpd = 8.0 ns (max)
(Vce = 3.0~3.6V)

® Output current : |loHl/loL = 24 mA (min)
(Ve =3.0V)

® Latch-up performance : *500mA

® Available in VSSOP (US20)

® Power down protection is provided on all inputs and

outputs.
® Pin and function compatible with the 74 series

(74AC/VHC/HC/F/ALS/LS etc.) 573 type.

VSSOP20-P-0030-0.50

Weight : 0.03 g (typ.)

980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual

property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TC7MZ573FK
Pin Assignment IEC Logic Symbol
OFE 1 20 Ve OoF — 1 — ey
DO 2 19 QO e —- ¢
b1 3 18 Q1 Do —2 55 v'— LY qo
b1 —23 18§,
D2 4 17 Q2 p2 —4 17 _ q2
D3 5 16 Q3
D3 5 16 Q3 by —6 15 o4
D4 6 15 Q4 D5 —~ 14— os
b6 —8 13 %
D5 7 14 Q5 p7 —2 12_ 7
D6 8 13 Q6
D7 9 12 Q7
GND 10 11 LE
(TOP VIEW)
Truth Table
INPUT
— uTs OUTPUTS
OE LE D
H X X Z
L L X Qn
L H L L
L H H
X Don’t Care
Z : High Impedance
Qn: Q outputs are latched at the time when the
LE input is taken to a low logic level.
System Diagram
DO D1 D2 D3 D4 D5 D6 D7
2 3 4 5 6 7 8 9
ol b ol e s e
" L QR L Qf L QR L Qf L Qf L QR L Qh L Q
e —P>od> l l l l l l l |
s Y ¥ XY XN ¥ ¥ X
19 18 17 16 15 14 13 12
Qo0 Q1 Q2 Q3 Q4 Q5 Q6 Q7
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TOSHIBA TC7MZ573FK

Maximum Ratings

PARAMETER SYMBOL RATING UNIT
Supply Voltage Range Vee -0.5~7.0 Y
DC Input Voltage VIN -0.5~7.0 \
DC Output Voltage VouT ~0.5~7.0 (Note 1) Y

-0.5~Vcc + 0.5 (Note 2)

Input Diode Current 7% -50 mA
Output Diode Current lok 150 (Note 3) | mA
DC Output Current lout +50 mA
Power Dissipation PD 180 mw
DC Vcc/Ground Current Icc/IGND +100 mA
Storage Temperature Tstg -65~150 °C

(Note 1): Output in Off-State
(Note 2): High or Low State. IoyT absolute maximum rating must be observed.
(Note 3): VouTt < GND, VouTt > Vcc

Recommended Operating Conditions

PARAMETER SYMBOL RATING UNIT
2.0~3.6
Supply Voltage Vee 1.5~3.6 (Note 4)
Input Voltage VIN 0~5.5 \
Output Voltage VouT 0~5.5 (Note 5) \Y
0~ V¢ (Note 6)
Output Current loH/loL £24 (Note 7) mA
+ 12 (Note 8)
Operating Temperature Topr -40~85 °C
Input Rise And Fall Time dt/dv 0~10 (Note 9) | ns/V

(Note 4): Data Retention Only

(Note 5): Output in Off-State

(Note 6): High or Low State

(Note 7): Ve = 3.0~3.6V

(Note 8): Vg = 2.7~3.0V

(Note 9): V|N = 0.8~2.0V, Vcc = 3.0V
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TOSHIBA

TC7MZ573FK

Electrical Characteristics
DC characteristics (Ta = —40~85°C)

PARAMETER SYMBOL TEST CONDITION Vee V) Min Max | UNIT
Input “H" Level ViH 27~36| 20 | — v
Voltage "L” Level VIL 2.7~36| — 0.8

loH = - 100 A |2.7~3.6 Y%CZ —
"H” Level VOH VIN=V|Hor VL |loH = —12mA 2.7 2.2 —
IOH= -18mA | 30 | 24 | —
Output I = -24mA 3.0 2.2
Voltage OH= —=*m : ' — v
loL = 100 xA [2.7~36| — 0.2
loL = 16 mA 3.0 — 0.4
loL = 24 mA 3.0 — 0.55
Input Leakage Current N VIN = 0~5.5V 27~36| — 50| A
3-State Output VIN = VIH or V|L
2.7~3. — 5. A
Off-State Current 0z VoUuT = 0~5.5V 36 201
Power Off Leakage
| \Y V =55V — 10. A
Cuurent OFF IN/VouT = 5.5 0 00| 4
Quiescent Supply | VIN = Vcc or GND 2.7~36| — 10.0 A
Current cc VIN/VOUT = 3.6~55V 27~36| — |x100] “
::;ffse n-lcc Per Alcc |Vig = Vee - 0.6V 2.7~36| — | 500| uA
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TOSHIBA TC7MZ573FK

AC characteristics (Ta = —40~85°C)

PARAMETER SYMBOL TEST CONDITION Vec ] Min | Max | UNIT
Tme (oo | e | ¢ 2) sros s Te0] ™
'T'irri’wza?&t—lg;] e :zm (Fig-1. 2) 3.323;70.3 s g:g ns
Output Enable Time :zgh (Fig.1, 3) 3_32;0_3 1_5 zg ns
Output Disable Time Izhzz (Fig.1, 3) 3_32;0_3 = Z:[s) ns

Minimum(lllu)lse Width tyy (H) (Fig1, 2) 3-32;0-3 gg : ns
Minimum Set-Up Time ts (Fig.1, 2) 3_32;0_3 ;g : ns
Minimum Hold Time th (Fig.1, 2) 3_32;0_3 :g — ns
A v (ote 10555551 =75 ™

(Note 10): Parameter guaranteed by design.
(tosLH = [tpLHm = tpLHnl. tosHL = [tpHLmM — tpHLnl

Dynamic Switching Characteristics (Ta = 25°C, Input t, = tf = 2.5ns, C| = 50 pF, R = 500 Q)

PARAMETER SYMBOL TEST CONDITION Typ. | UNIT
Vec (V)
Quiet Output Maximum Dy”a":/';L VoLp  |ViH =33V, vy =0V 33 | 08 | Vv
Quiet Output Minimum Dynamic |VOLV| ViH = 33V, V| = 0V 33 08 Vv
VOI=
Capacitive Characteristics (Ta = 25°C)
PARAMETER SYMBOL TEST CONDITION Typ. | UNIT
Vee (V)
Input Capacitance CIN 3.3 7 pF
Output Capacitance CouT o 3.3 8 | pF
Power Dissipation
Capacitance CpD fin = 10 MHz (Note 11) 3.3 25 pF

(Note 11): Cpp is defined as the value of the internal equivalent capacitance which is
calculated from the operating current consumption.
Average operating current can be obtained by the equation :

lcc (opr.) = CPD Ve fiN + Icc/8 (per bit)
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TOSHIBA

TC7MZ573FK

Test Circuit

Fig.1
Open
SWITCH o—O06.0V PRAMETER SWITCH
o—0O GND
toLH. toHL Open
OUTPUT MEASURE tpLz, tpzL 6.0V
toHZ: tozH GND
CL RL
€L = 50 pF tw: ts, th Open
RL = 500 Q)
AC Waveform
Fig.2 tpLH. tpHL tw. ts th
tf 25ns tf 25ns
*— [{¢ C 27V
INPUT z 90% % \
(LE) S z 15V 15VR 2
L GND
tw(H)
tr 25ns tf 25ns
§ 27V
INPUT z" 90% /
(D) Z 15V \1.5 v }
10%4 ‘;‘) .
ts(H) | th(H) tg (L) th (L)
1
S’ — /_ VOH
OuTPUT
Q@ 15V 15V /
) VoL
. tpLH ] tpHL _ tpHL tpLH
Fig.3 tpLz, tpHZ, tpzL. tpzH
tr 25ns tf 25ns
27V
OUTPUT ENABLE Z 90% '\
(OE) y, 15V
o — X 10% GND
tpLz tpzL
3.0V
OUTPUT(Q) \
Low to Off to Low ‘1.5 Vv
,VOL + 0.3V tpzH VoL
tpHZ
_ VoH
OUTPUT (Q) MVoH - 03V /—
High to Off to High / 15V
GND
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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TOSHIBA TC7MZ573FK

PACKAGE DIMENSIONS
VSSOP20-P-0030-0.50 Unit : mm

No.20 No.11
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Weight : 0.03 g (typ.)
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