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74VCX162373

Low Voltage 16-Bit Transparent Latch
with 3.6V Tolerant Inputs and Outputs
and 26Q Series Resistors in Outputs

General Description

The VCX162373 contains sixteen non-inverting latches
with 3-STATE outputs and is intended for bus oriented
applications. The device is byte controlled. The flip-flops
appear to be transparent to the data when the Latch enable
(LE) is HIGH. When LE is LOW, the data that meets the
setup time is latched. Data appears on the bus when the
Output Enable (OE) is LOW. When OE is HIGH, the out-
puts are in a high impedance state.

The VCX162373 is also designed with 26Q resistors in the
outputs. This design reduces line noise in applications
such as memory address drivers, clock drivers and b
transceivers/transmitters.

The 74VCX162373 is designed for low voltage (x
3.6V) V¢ applications with I/O compatibility ‘0 3.6\

The 74VCX162373 is fabricated with an adve e
technology to achieve high speed« _.&.  whi. maintan.
ing low CMOS power dissipatior

/ to

Features
m 1.4V-3.6V V¢ supply op tion
m 3.6V tolerant inpu*” and outy, 3
m 26Q series r7 ‘stor.outputs
® tpp (Into Op)

3.3 far . Wto o.ov Ve

F 2r-o0 ighi, {nce inruts and outputs

m Sup, tlive ssertion and witi:drawal (Note 4
Y Static. ‘e (ion/low)

+12 mA @ 25V oz
m ses prenrietanLaoise/ENIl reducuon circuiy

m Lafcii-us performance excoeds 300.maA
mESDuitormanie:

Note 1: To ensure the {iigh impeaance state during power up or power
cuwn, DF should be™iaa o Ve through a pull-up resistor; the minimum
ve iue uf the resistc: is de termined by the current-sourcing capability of the
driver.
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Revised June 2005

Human tady msdel > 2000\
Macrine model > 20LV

re i code:

i Tackage | Lo
O zring Nuriper Package Description
Numbei
(AVCXIGZR73MTD | MT D48 "48-1">24 Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
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Logic Symbol Pin Descriptions
[N |
| | | I_I_._ ! | | | | | | | | | Pin Names Description
o bl I3l 5 lg ol lg kg liy ko bz by hs — ]
—o| % %, lo— OE, Output Enable Input (Active LOW)
e L] LE, }— LE, Latch Enable Input
O 0 0; 05 04 05 Qg 07 Oy Og Oy Oy Oy Oy3 04 05 lo—l15 Inputs
[TTTETT T T hTd 00015 |Outputs
© 2005 Fairchild Semiconductor Corporation DS500236 www.fairchildsemi.com



74VCX162373

Connection Diagram

OF =1 ~ 48 =L,
0 —2 47 =1
o —3 46 1,
GND —] 4 45 [— GND
0,5 4411,
03— 6 43 =13
Vee = 7 42 | Voo
o,—8 411,
0, — 9 015
oND —] 10 39 |- GND
0= 11 38 =15
0, —12 371
0 —{ 13 36 |—1g
0y —] 14 35—\9
oND —{ 15 34 |— GND
00— 16 3311,
0, —17 321,
Vee = 18 31— Voo
0, =19 30 =1y
03— 20 29 =15
oD —] 21 28 |— GND
0, — 22 27 =1y
05— 23 26 =15
OF, = 24 25 = LE,

Functional Description

The 74VCX162373 contains sixteen ¢ D-typ ‘atches
with 3-STATE outputs. The device is b, < oL with
each byte functioning identics “.inG. 2nde.. the
other. Control pins can be/ .orted . ~the o obtain full
16-bit operation. The follov. g descrip. 1 ap, .es to each
byte. When the La*= Tnat  ‘LE,) inp is HIGH, gate,cn
the I, enters th iatches. In'« 227 .on the/iaiches are
transparent, i.¢  a latch ox*nut will change state.ezch time

L* aic.2iag.

Truth Tables

Inputs Outputs
LE; OE, lo—l7 0g-07
X H X z
H L L
H L H H
L L X Og
Inputs | o
LE, OE, lohs  0g-Oss
X H X 4 ‘
L ! H |
R
H =HIGH Vol Leve ~
L “Moltag  »vel
K = " ~ or LOW, inputs sy 10t float)
=H. 'mpeu.
U Prev. :0gbefore HIGH-to L.QW ¢t Latch Enable

ts | input'crianges. Whken LE,is LOW. the 'aches store
infeimaiion that was nreserit on the | nputs a setup time
freveding the~HIGH-0-LOW /transition on LE,. The
R STATE outputs are corirolled by the Output Enable

(OEp).input. When OE,.is ' CW the standard outputs are in
the2-state mode. Whan'OE,, is HIGH, the standard outputs
are in the hightim:iedance mode but this does not interfere

Wil entering ri2wv data into the latches.

YY)

o<}

0 % 0 91 %2

R b

40— 0,

O3 04 %s

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratingsote 2)

Supply Voltage (V) -0.5V to +4.6V
DC Input Voltage (V) -0.5V to +4.6V
Output Voltage (V)

Outputs 3-STATED -0.5V to +4.6V

Outputs Active (Note 3) —0.5V to V¢ +0.5V
DC Input Diode Current (l;x) V| < OV -50 mA
DC Output Diode Current (Igk)

Vo <0V -50 mA

Vo > Ve +50 mA
DC Output Source/Sink Current

(lon/loL) +50 mA
DC V¢ or GND Current per

Supply Pin (Icc or GND) +100 mA

Storage Temperature Range (Tstg) —65°C to +150°C

DC Electrical Characterist,

Recommended Operating
Conditions (Note 4)

Power Supply
Operating
Input Voltage
Output Voltage (Vo)
Output in Active States
Output in “OFF” State
Output Current in lg/lo.
Ve = 3.0V to 3.6V
Vee =2.3Vito 2.7V
Vee =1.65V to 2.3V
Vee =1.4Vito 1.6V
Free Air Operating Temper. re (i,
Minimum Input Edgs Rate (Ac 1)
Viy=0.8Vte2.0v, ~=30

Note 2: The Absolutc atings
the safety device.
operaed a. s
Cha. cristic. »bles
Js. 1+ ‘Recc
tions for ‘al de

Note 3: Io

aximu,

anot « «eed. Th¢ a

> operation.

1.4V to 3.6V
—0.3V to +3.6V

OV to Ve
0.0V to 3.6V

H
\

o
>

8
+3r
WA
—4097 to +85°C

W nsiv

: those value:. uey anu which

»vice chould not be

> paranietric valias aafined-in the Elcctrical
quaranteed. a_ the ,\boolute Maxim:m Rat-
rended U, crating Cendition:s” tuble will definz (e ondi-

olute'Maximum Fating must be observ.:d

*e 4: Float.ug or unusea i=puts ust be held F Gt or LOW.

—’_ Vi C_
Symbol Parameter Condit'ors - {_J)_ vin Max Units
Vin HIGH Level In= ‘tage \N" TP 27-3¢8 ¢ w20
26927 1.6
1.05-23 | 0.65xVcc v
[ L4-16 |0.65x Ve
Vi [LOW" g e — 1 =~ 27-36 0.8
23-27 0.7
1.65-2.3 0.35x Ve v
14-16 0.35x Ve
Ve 1IGH Leve' Gutpu: Voltage “llon = 100 A 27-36 | Vgc-02
Ig5=6 mA 2.7 2.2
'on = —8 MA 3.0 2.4
| ion=-12mA 3.0 2.2
lon = —100 HA 23-27 | Vgc-02
lon =—4 MA 2.3 2.0 v
lon =—6 MA 2.3 1.8
lon = -8 MA 2.3 1.7
lon = —100 pA 165-23 | Vec-02
lon = -3 MA 1.65 1.25
lon = —100 pA 14-16 | Voc-02
lon =—1 mA 1.4 1.05

www.fairchildsemi.com
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74VCX162373

DC Electrical Characteristics (continued)

Symbol Parameter Conditions V(\c/; Min Max Units
VoL LOW Level Output Voltage loL = 100 pA 27-36 0.2
loL =6 MA 2.7 0.4
loL =8 mA 3.0 0.55
loL = 12 mA 3.0 0.8
loL = 100 A 23-27 0.2
loL =6 MA 2.3 0.4 %
loL =8 MA 2.3 v
loL = 100 A 165-23 0.2
loL =3 mA 1.65 3
loL = 100 pA 14-16 A 4
loL =1 mA 1/ # 0.3t
Iy Input Leakage Current 0<V <36V 14-5 50 | WA
loz 3-STATE Output Leakage 0<Vo <36V, V,=VyorV, 14-36 . . £10G |_ T YA
[ Power-OFF Leakage Current 0<(V, Vo) <3.6V i\» o _1_?[ T WA
lcc Quiescent Supply Current V| =Vcc or GND TG 20.0 nA
m _— " 14-50 | __— [~ $200 LA
Alce Increase in Igc per Input Viy= Ve -0.6* D WA N ) 7-3.6 Jl_ \ 75_0 Ay uA -
Note 5: Outputs disabled or 3-STATE only.
AC Electrical Characteristic’ (Note s,
~ [ Ve [ Ta=r40°0su185°C ] _ Figure
Symbol Parameter nditions \ L — I Units
| ()] in Nax Number
[ Propagation Delay #CL 730 pF, R, = 500Q 33+0o, (. 08 6 _
toLn LEto O, 25402/ | 1o a9 | F'?f”zes
1.8 0.15 i 9.8 ns
CL= 1505 R, = 2kQ 15+ 0% 110 19.6 | Figures
l 7,8
[ Drop. tion Delay ICo = 30 pF, R =100 33+0.0 0.8 33
tos [Into Oy I !_Z.b_i 02 10 45 Figures
18+015 15 9.0 ns '
| G 10.0F, R, = 22 15:01 1.0 18.0 | Figures
7,8
“tpy Output Eriable Tme [C_=30nF = £00Q 33:0.3 0.8 39 .
to7h 25102 1.0 54 Fl'?g’“f
i 1 1.8+ 0.15 15 9.8 ns
' | C.. = 15 pF, R, = 2kQ 15+01 1.0 196 | Figures
7,9,10
™ Output Disable Time C_ = 30 pF, R = 500Q 33+0.3 0.8 4.0 .
iz 25102 1.0 14 Fl'?gfis
1.8+0.15 15 7.9 ns
C_=15pF, R, = 2kQ 15+01 1.0 158 | Figures
7,9,10
ts Setup Time C_ = 30 pF, R, = 500Q 33+0.3 15
25102 15 Figl’”ges
1.8+0.15 25 ns
C_ = 15 pF, R = 2kQ 15+0.1 3.0 | Figures
6,7
ty Hold Time C_ = 30 pF, R, = 5000 33+0.3 1.0
2502 10 Figures
1.8+0.15 1.0 ns
C_ = 15 pF, R = 2kQ 15+0.1 2.0 | Figures
6,7

www.fairchildsemi.com




AC Electrical Characteristics (continued)

» Vee Ta =-40°C to +85°C ) Figure
Symbol Parameter Conditions Units
) Min Max Number
tw Pulse Width C_ =30 pF, R_=500Q 33+03 15
Figures
25+0.2 15 15
1.8+0.15 4.0 ns
C_ =15pF, R =2kQ 15+0.1 4.0 Figures
57
tosHL Output to Output Skew C_ =30 pF, R_=500Q 3.3+03 0.5
tosLH (Note 7) 25+02 0.5
1.8+£0.15 0.75
C_ =15pF, R =2kQ 15+0.1 15
Note 6: For C|_ = 50pF, add approximately 300 ps to the AC maximum specification. _
Note 7: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate ¢ uts < same a. . The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (tggp ) or LOW-to-HIGH (t;, .
Dynamic Switching Characteristics
D =+25°C
Symbol Parameter Cond! | Units
[ M) _l\Aypical
VoLp Quiet Output Dynamic Peak Vg CL=80pF V=1 V. .8 |/ “0.15
2.5 0.25 \
l 3.3 (30
Vouy Quiet Output Dynamic Valley Vo, —30pF V. Vo V) -0V 18 <1 Zu15 \
‘ 2.t -0.25 v
L 23 .55
Vonv Quiet Output Dynamic Valle —TCL L Y Vig = Ve TL -0V + 1.8 155
‘ z.5 | 2.05 \
| | 53 | 2.65
Capacitancr
p ) | \ ¥ \ J Ta=+25°C
Symbo’ B .meter condiuons Units
Typical
c | .weCap tance T T\'CC —1.8V,2.5V 073.3V,V,= 0V or Vg 6 pF
Coun Orfout” acitance - [Viz Vior Vi, Vg = 1.8V, 2.5V or 3.3V 7 pF
u PoGu.C. Dissipatian Ca?a(fnance - f\/,_: AV or Vce, f=10 MHz, 20 pF
i‘\/cc =1.8V, 2.5V or3.3V

1 S
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74VCX162373

AC Loading and Waveforms (Ve 3.3V £ 0.3V to 1.8V £ 0.15V)

Vee

TEST O
SIGNAL ©

30 pF

1

O— OPEN
O— GND tozns teuz
6.0V or Vee * 2tz tpi 7

tor: teuL

TEST SWITCH
tpLH: tPHL Open
[ 6V at Voo = 3.3 £ 0.3V,
Ve X 2 at Ve = 2.5+ 0.2V 1.8V £ 075V
tpzh: tPHz GND

FIGURE 1. AC Test Circuit

Vee
GND

DATA
IN
— th

DATA
ouT

T Vmi
tp><><

V.,

5
-

X
{
J
{
J

FIGURE 2. Waveform for Inv
Non-Inverting Functio:

PO Y

‘2 anc

ol T
CON L
tof | -

auT

XV
—”—Sﬁr-

_ Y =N Yo
Cu koo L= ——— = GND
PZH | - tonz | e

DA A

{ - | _Voi‘
OUT s i/ Vo =

FIGURKE 3. 3-STATE Ou.put HIGH Enabl 2 and
C.sable Timeser Low Vaitege Logic

3 ANNMD (A
\‘-‘SS—J\-W_ [}

ez —>‘
-,

)
T,
VoL

FIGURE 4. 3-STATE Output.LUW Enable ariil Pisabie Times for Low Voltage Logic

+

AW, ¢
ONTRUL v ce
mi
N — /Nl U UGND
el co b
L Cle\
ClLaCcK J | Vieni
toy
‘ ’: toLn
OUTPUT A Vino Vo

FIGURE %. Fropagation Delay, Pulse Width and
trec Waveforms

{C V
DATA 35 v e
IN 5 — GND
)
t
S W v
CONTROL V.. cc
INPUT mi oND
te——
MR rec >
OR Vi
CLEAR

FIGURE 6. Setup Time, Hold Time and
Recovery Time for Low Voltage Logic

Symbol Vee
3.3V +0.3V 25V +0.2Vv 1.8V +0.15V
Vi 1.5V Veel2 Veel2
Vimo 1.5V Veel2 Veel2
Vy VoL +0.3V Vo +0.15V Vo +0.15V
Vy Von —0.3V Von —0.15V Von —0.15V

www.fairchildsemi.com




AC Loading and Waveforms (Vgc 1.5V £ 0.1V)

Vee
KA O— OPEN torns teuL
TEST O O— GND tozn» touz
SIGNAL @ N
Vee " 2 tozLs bz
TEST SWITCH
tpLH: tPHL Open
tosLs tpLz Voo X 2at Vog = 15V £ 0.1V
tpzh: tpHz GND

FIGURE 7. AC Test Circuit

DATA . Ve
|N mi \,D
tp><>< - tp.

DATA =) _>\_
out — G R

FIGURE € ‘/aveforr. rinvert 4 and
Non  verting i ctions

I

POV _SS_WA Vee

ONI e { o m N D
DAT AR S ' —L
= __y\mo _\/'

FIGURE ¢ G-STATE OxipLti!GH Enabie aia
Lis¢hleTimes for Law Voltage Legie

WTRT T Ty

CONTROL _ GND
tozL | 5
N a
AT ‘O "
JJ) oL

FIGUEE10: 3-STATE Suiput LOW Enable and Disable Times for Low Voltage Logic

Symbol Vee
1.5V +0.1v
Vi Vecl2
Vo Veel2
Vy VoL +0.1V
Vy Von —0.1V

7 www.fairchildsemi.com
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74VCX162373 Low Voltage 16-Bit Transparent Latch

Physical Dimensions inches (millimeters) unless otherwise noted

i
12.5040.10
040 TvF —| E_ 48 43 30 25 )
8 43 30 25
_B_
& W
H z i
s +H - <
8 T = -
& ,O l (]
\. v ,9)
IO 2 [[llo
PIN #1 IDENT. ‘ VB o0
- —0
AND PATTERN RECTWINIATIUN
(a]o.1]c]
1.2 MAX ALL LEAD TIPS P o9t SEE DETAIL(A
*r i - / 75 W W
! ST sl Tl
L JL L - 008-000
17 D10+
S0 in
= 12,00 T6° (+ BOTION
TUTNSIOL ARE IN MILI TERS fu.16 — GAGE PLWE

NG
A o

JEDEC RFSISTRAION MU—153,
WE 4/5 0,
DIMENSIONS AR IN MILLIAETERS .

, VATIATION

TS

ED,

DIMENSIONS "AR." EXCI JSIVE OF BU'RS, MOLT“LASH,

AND TIET 24R TX1TUOIONS,

D, DIMENSIONT ANL TOLERANG-S PZR ANSI Y14.5M, 1982,

MID48RENVC

=

0.25

RO.31 X
T

SEATING PLANE

0 nUi:(‘,IG*i:j-'
1.00

DETAIL A

45-L2ad Thin Shrink' Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

Fairchild does«iat assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used
1. Life support devices or systems are devices

herein:
or systems

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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