Very High Speed CMOS Logic - 74VHC373

. . . . Rev 1.1

8-bit transparent D-Type Latch with 3-State Outputs in bare die form
26/09/20
Description Features: Q
The 74VHC373 consists of eight D-type transparent latches = High Speed: tpp = 7.2ns (MAX) V @
fabrlc'ated .usmg a 1.5um 5V advanced CMOS process tq «  Outputs Sink/Source 8mA 6
combine high speed performance LSTTL performance with
= Qutputs directly interface MOS and TTL

CMOS low power consumption. Each latch is equipped with

separate D-Type inputs and 3-State outputs for bus = Low Input Current: 1
oriented applications. Data output changes asynchronously . . )
and data may be latched even when the outputs are not Operating Voltag g2V 10 5.5V
enabled. Device inputs accept standard CMOS outputs or * Replacement @ 373, T4AC373, TAAHC373
LSTTL outputs using pull-up resistors. All inputs are
equipped with protection circuits against static discharge
and transient excess voltage. \%
Ordering Information Die @ensions in um (mils)
. . ’
The following part suffixes apply: *)F 1630 (64)
= No suffix - MIL-STD-883 /2010B Visual Inspection — - A
,& O 0O0oo O
[] []
[] [ ~
3
For High Reliability versions of this pro e see -
[ 2
©
54VHC373 % B IRk
Q 0 0
O 0 oooo o |
Supply F : Mechanical Specification
= Defa i® in Waffle Pack (100 per tray capacity) o 1630 x 1630 um
Die Size (Unsawn) :
64 x 64 mils
. ﬁh Wafer on Tape — On request
Minimum Bond Pad Size 108108 | um
* Unsawn Wafer — On request 4.25x4.25 mils
Die Thick 350 (x20) um
» Die Thickness <> 350um(14 Mils) — On request '€ Thickness 13.78 (+0.79) | mils
" o/ o
= Assembled into Ceramic Package — On request Top Metal Composition Al 1%Si 1.1um
Back Metal Composition N/A — Bare Si
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A

paD | FuncTion | COORP! m)
§ IEEE © Y

~__ 1 OE @ 0.489

DIE ID 2 0.319

@ 3 ,&\) 18 0.149

£ 4 0.149

= 5 0.674 0.149
<

% 6 0.855 0.149

5§ 7 3D 1.025 0.149

2 86 4D 1.341 0.149

4Q 1.379 0.319

@ GND 1.379 0.499

7 1 LE 1.379 1.0275

@ ** 12 5Q 1.379 1.2085

v 13 5D 1.341 1.3785
00| 14 6D 1.025 1.3785
1630um (64.17 mils) 15 6Q 0.855 1.3785

@ 16 7Q 0.674 1.3785

\/ 17 7D 0.498 1.3785

O 18 8D 0.182 1.3785

19 8Q 0.149 1.2085

20 Vee 0.149 1.0385

Logic Dlagram O 21 Vee 0.149 0.722

CONNECT CHIP BACK TO V¢ OR FLOAT

1D (3) z@~3 5D (13) 6D (14) 7D (17) 8D (18) Truth Table

(ED (ED 5 5 5 5 - INPUTS OUTPUT
OE LE D Q
e 69 (69 |6 (697 |6 |69 L H H H
T ANENENANENEN R :
(11) <H>O . . . . ° ° L L X No Change

H X X Z

H = High level (steady state)

OE(M)oloe—Ft—e ¢ ¢ ¢ ¢ . ¢ L = Low level (steady state)

1Q(2) 2Q((5) 3Q(®B) 4Q(9) 5Q(12) 6Q(15) 7Q (16) 8Q(19) Z = High Impedance

Pad 10 = GND, Pad 20 & 21 = V¢ X = Don't care
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Very High Speed CMOS Logic - 74VHC373

Absolute Maximum Ratings’
PARAMETER

DC Supply Voltage (Referenced to GND)
DC Input Voltage (Referenced to GND)
DC Output Voltage (Referenced to GND)

DC Input Current, per pad
DC Output Current, per pad

DC Supply Current, Vec or GND

Power Dissipation in Still Air®
Storage Temperature Range

1. Operation above the absolute maximum rating may cause device failure. Operation at the absolute mé
reduce device reliability. 2. Measured in plastic DIP package, results in die form are dependent on d att:

Recommended Operating Conditions® (Voltages ref

PARAMETER
DC Supply Voltage
DC Input or Output Voltage

Operating Temperature Range

Output Current

Input Rise and Fall Time

Unused outputs must be left open.

DC Electrical Characterls@ (Voltages Referenced to GND)

VCC = 3.3V
VCC =5.5V

3. This device contains protection circuitry to guard agai
to avoid applications of any voltage higher than maximu

constrained to the range GND < (V\y or Vour) £ Vee. Unuse

SYMBOL
Vee
Vin

Vour
lin
lout
lcc
Pb

TSTG

VALUE
-0.5t0 +7.0
-0.5t0 +7.0

-0.5t0 VCC +0.5

LS

A
$

epemic GND)
SYMBOL % UNITS
Vee Q Vv
VlN 1VOUT VCC V
T, *-40’ +85 °C
oo [ - +8 mA
100 ns/\V
20

L&

UNIT

mA

°C

Rev 1.1
26/09/20

by
¢

S

P ratings, for extended periods, may
d assembly method.

nst ghma ue to high static voltages or electric fields. However, precautions must be taken
atgll voltages to this high-impedance circuit. For proper operation, Vv and Vour should be

s must always be tied to an appropriate logic voltage level (e.g., either GND or V).

PARAMETER | SYM %cc CONDITIONS LIMITS .| UNITS
25°C 85°C | FULL RANGE
High-Level Input 3.0V Vec-0.1V 2.10 2.10 2.10 \Y
Voltage & 55v | |lour|<20uA 3.85 3.85 3.85
Maximunm Q 20V | Vgur= 0.1V or 0.50 0.50 0.50
Low-Level Vi 3.0V Vee-0.1V 0.90 0.90 0.90 \Y
Voliage 55y | |lour|<20uA 165 1.65 1.65
2.0V 1.92 1.90 1.90
** 3.0V Vin=ViorV, 2.92 2.90 2.90
i 45v | |lour|-50uA 4.42 4.40 4.40
Inimum
High-Level Output Ve 5.5V 5.52 5.40 5.40 v
Voltage Vin =V or Vi
3.0V lour | -4mA 2.58 2.48 2.48
Vin =VigorV
4.5V llour | -6mA 3.94 3.80 3.80
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DC Electrical Characteristics Continued (voitages Referenced to GND)

PARAMETER SYMBOL Ve
2.0V
3.0V
4.5V

Maximum Low-Level Vv 5.5V
Output Voltage oL
3.0V
4.5V
Maximum Input
Leakage Current I 5.5V
Maximum 3-State
Leakage Current loz 5.5V
Maximum Quiescent
Supply L_eakage lcc 5.5V

Current
4. -40°C<T,;<+85°C

AC Electrical Characteristics® v..z5

CONDITIONS

Vin=VigorV,
| lout| = 50pA

Vin=ViorV,
| lour| = 4mA

Vin=VigorV,
| |OUT| = 8mA
V|N = VCC or GND

High Z Output,
Vin=ViLor Vi,
VOUT=VCC or GND

V|N = VCC or GND g4

| lour| =0

PARAMETER SYMBOL Vce @C NDITIONS
CL=15pF
Maximum @1 Do - P
Propagation Delay, bt C.= 50pF
pLH, tPHL
.D to Q C.L= 15pF
(Figure 1,5) @ V £10%
C.= 50pF
Maximum O 3.3V +10% C.= 15pF
Propagation Dela ¢ C. = 50pF
LEto Q PLA. L C.= 15pF
(Figure 2 Q‘ 5V £10% CL - 5OEF
% =
5 Ma’@g | 3.3V £10%
= I’[0 Q e tpLz, trHz CL= 50pF
Krigure 3.6) oV £10%
. CL= 15pF
Maximum 3.3V £10% 2 P
Propagation Delay, ot tom C. = 50pF
QE toQ ' CL=15pF
(Figure 3,6) 5V £10% G = 500F
L=9oUp

5. Not production tested in die form, characterized by chip design.

25°C
0.09
0.09
0.09
0.09

0.36

4

25°C

1.4
14.9
7.2
9.2
11.0
14.5
7.2
9.2

13.2

9.2

11.4
14.9
8.1

10.1

5V, Inputt, = t; = 3ns, R, = 1kQ

Rev 1.1
26/09/20

LIMITS NITS
85°C FULL RANGE*
0.10 0.10
0.10 0.10
0.10
0.10 \ Vv
0.44 & 44
(@S 0.44
( 4.0 +1.0 HA
+2.5 +2.5 HA
40 40 MA
LIMITS UNITS
85°C | FULL RANGE*
13.5 13.5
17.0 17.0
ns
8.5 8.5
10.5 10.5
13.0 13.0
16.5 16.5
ns
8.5 8.5
10.5 10.5
15.0 15.0
ns
10.5 1.5
13.5 13.5
17.0 17.0
ns
9.5 9.5
11.5 11.5
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AC Electrical Characteristics continued” v =5.0v £0.5v, R, = 1kQ, Inputt, = t = 3ns
PARAMETER SYMBOL = Vg CONDITIONS LIMITS TS
25°C 85°C FULL RANG
Maximum Input c 5V £10% C.= 50pF 10 10 ::00 F
Capacitance N =R L P P
Maximum 3-State 0 _ \
Output Capacitance Cout 5V +10% C.= 50pF 12 12 2 pF
Power Dissipation c i T,=25°C, @I S E
Capacitance’ PD Vee =5.0V < P
6. Not production tested in die form, characterized by chip design. %
7. Used to determine the no-load dynamic power consumption: Pp= Cpp Voo + lec Vee. :\
. . 6 ’
Timing Requirements *’F
LIMITS
PARAMETER SYMBOL Vce C ITIONS . UNITS
25°C 85°C FULL RANGE
Minimum 3.3V L= 15pF 4.0 4.0 4.0
Setup Time, £10% @ C.= 50pF 4.0 4.0 4.0
tsu ns
p to LE C.= 15pF 4.0 4.0 4.0
(Figure 4) @ C. = 50pF 4.0 4.0 4.0
Minimum %&.w C.= 15pF 1.0 1.0 1.0
Hold Time, @ £10% C, = 50pF 1.0 1.0 1.0
ns
LEtoD O 5v C.= 15pF 1.0 1.0 1.0
(Figure 4) & +10% C.= 50pF 10 10 10
Pulse Wi ) +10% C.= 50pF 5.0 5.0 5.0 o
L % > " 5V C.= 15pF 5.0 5.0 5.0
(Fi ) +10% C.= 50pF 5.0 5.0 5.0
3.3V
Pr&’agation delay +10% 1.5 1.5 1.5
difference between | tosi,tosHe _5V C_=50pF ns
outputs
+10% 1.0 1.0 1.0
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Noise Characteristics
PARAMETER | SYMBOL | Ve CONDITIONS LIMITS @rs
25°C | 85°C | FULL RANG%
Positive noise of low
output voltage Vour 5.0 _ 0.9 0.9 0.90 Vv

Negative noise of

low output voltage Vouv 5.0 - -0.9 -0.9 ,&\% v
Input dynamic high Vi 50 ] 25 5 it y
voltage

Input dynamic low

voltage Vio 5.0 - 1.5 Q

Switching Waveforms Q

/ ~ v
tr — f— — e ff 0 5 s Vcc
09 Y |09 — Vee ' '
INPUT D 0.9 %? —OND
A ¥l 6N tPLH PHL—>
tPLH tPH|_
OUTPUT Q 0.5 0.5 0.5
Figure 1 — Propagation Delay & O an5|t|on Time Figure 2 — Propagation Delay — Latch Enable to Q

GE \ g)
> N ’(\ — GND <——— VALI

— |—1p tp| 7> Ve
] HIGH INPUT D ><o.5
T\ IMPEDANCE GND
Q e tgy—> th
701 _ VoL
LE — Vcc
e 2 tpzH tPHZ—1 |~ y 0.5
X/ K09 T YOH GND
Q 105 \ HIGH
IMPEDANCE
Figure 3 — Propagation Delay - Output Enable to Q Figure 4 — Timing Requirements
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TEST POINT Q
(@)

O
. OUTPUT &\%

O

* Includes all probe and jig capacitance Q

Figure 5 »

@OINT
(@)
CONNECT TO Vcc WHEN

TPUT @ ﬂ1 khQA TESTING tpLzy& tpzL.
CONNECT TO GND WHEN

TESTING tpyz & tpzn

Test Circuits

C.*

&O

v * Includes all probe and jig capacitance

Figure 6

X

D|SCﬁ\IMER: The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. With respect to
any examples or hints given herein, any typical values stated herein and/or any information regarding the application of the device, Silicon Supplies Ltd
hereby disclaims any and all warranties and liabilities of any kind.

LIFE SUPPORT POLICY: Silicon Supplies Ltd components may be used in life support devices or systems only with the express written
approval of Silicon Supplies Ltd, if a failure of such components can reasonably be expected to cause the failure of that life support device or system or
to affect the safety or effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human body or to
support and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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