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Low Voltage 16-Bit Transceiver/Register
with 5V Tolerant Inputs and Outputs

General Description

The LCX16646 contains sixteen non-inverting bidirectional
registered bus transceivers with 3-STATE outputs, provid-
ing multiplexed transmission of data directly from the input
bus or from the internal storage registers. Each byte has
separate control inputs which can be shorted together for
full 16-bit operation.The DIR inputs determine the direction
of data flow through the device. The CPAB and CPBA
inputs load data into the registers on the LOW-to-HIGH
transition (see Functional Description).

The LCX16646 is designed for low voltage (2.5V or 3.3V)
Vcc applications with capability of interfacing to a 5V signal
environment.

The LCX16646 is fabricated with an advanced CMOS tech-
nology to achieve high speed operation while maintainino
CMOS low power dissipation.

Ordering Code:

Features
m 5V tolerant inputs and outputs
m 2.3V-3.6V V¢ specifications provided
m 5.2 ns tpp max (Ve = 3.3V), 20 pA |~ max
m Power down high impedance ir:" s ar autputs
m Supports live insertion/with” ‘awe  ‘Note
m +24 mA Output Drive { ¢ =7 V)
m Implements patent. .noi. ‘EML= duction'circutiory
m Latch-up peri. mance xce 5 5004nA
m ESD perfc aan
Hur. 2aa, Mouo 2000V
. ache 2 e > 200V
Note = e e the high-impedance state-cu.ing powe’ up\cr down, OE
chould £ ied w0 Ve thirouch a pull-up (esisior: theaninirnuny value or the

istor is uetermined Dy tiie current-_ourcing capahility of the driver.

Package.Deczcription

t2-Lead Shrink Small Oufine-FPackage (SSOP), JEDEC MO-118, 0.300" Wide

5-Lead Tin Shrink amali Outlina-Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Pin Descriptions

Pin Names Description
A, Side A Inputs or 3-STATE Outputs
B, Side B Inputs or 3-STATE Outputs
OE, Output Enable Inputs
CPAB,,, CPBA,, |Clock Pulse Inputs
SAB,, SBA, Select Inputs
DIR, Direction Control Inputs

Order Number | Package Nu' uc.
74LCX16646MEA MS56,
74LCX16646MTD M1 D56
m_m T ke S—pecify by apperiding suffix lette- X" to the os—mm code.
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74LCX16646

Connection Diagram

-/ —
DIRy —1 56 [— OF,
CPAB, — 2 55 | CPBA
SAB —3 54 | SBA
GND—1 4 53— GND
A5 528,
A —6 518
Vee =17 50— Ve
A8 498,
A; =9 48B3
A =10 478,
GND =4 11 46 = GND
[ i 45 =B
ag—13 44 -8
A =14 43 -8,
Ag—115 4218y
Ag—]16 41 1By
A —117 408,
GND—18 39— GND
A —19 385,
A, =20 3718,
Az =21 3683
Voo — 22 L) S
Ay =23 74 =5
g =124 \l
GND =4 25 3. =GND
SABy L 31 384,
Ci 27 JI~CP&‘A
DIk, 28 z9|—0_E2
Truth Table
(Note 2) -l\)> o~ \
I Huts Late /0 {
— AN O 4 (—) Output Operation Mode
OE; DIR;« < AB, CPBR ; SAB; “SBAp\| Ay7 | Bor
H X .o Horl— X X | Isolation
H 7 4 X X 4 dnput | Input | Clock A, Data into A Register
l X X - ), 4 X ! Clock B, Data Into B Register
L i Y X L X A, to B, — Real Time (Transparent Mode)
L H - X I X Input | Output| Clock A, Data to A Register
L H HorlL X H X A Register to B, (Stored Mode)
L H e X H X Clock A, Data into A Register and Output to B,
L L X, X X L B, to A, — Real Time (Transparent Mode)
L L X s X L Output| Input | Clock B,, Data into B Register
L L X HorlL X H B Register to A, (Stored Mode)
L L X e X H Clock B,, into B Register and Output to A,

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial
—~ = LOW-to-HIGH Transition.

Note 2: The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs. Also applies to data I/O (A and B: 8-15) and

#2 control pins.
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Logic Diagrams
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Please note that these diagrams are provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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74LCX16646

Functional Description

In the transceiver mode, data present at the HIGH imped-
ance port may be stored in either the A or B register or
both. The select (SAB,, SBA,) controls can multiplex
stored and real-time. The examples shown below demon-
strate the four fundamental bus-management functions
that can be performed.

Real-Time Transfer
Bus B to Bus A

BUS A
ZN

BUS B

| SO SR — |

OE DIR CPAB CPBA SAR S A
L L X X/ x oL

Transfe Tt .ge
_a. toAorp

1
1
e L
Sl
H
1
§

| SO SR — |

OE DIR CPAB CPBA SAB SBA
L L X HorL X H
L H HoL X H X

The direction control (DIR,) determines which bus will
receive data when OE,, is LOW. In the isolation mode (OE,
HIGH), A data may be stored in one register and/or B data
may be stored in the other register. When an output func-
tion is disabled, the input function is still enabled and may
be used to store and transmit data. Only one of the two
busses, A or B, may be driven at a time.

Real-Time Transfer
Bus A to Bus B

BUS A
BUS B

|
T

— —

OE. DIk CPAP.CPBA SAB SBA
L me X X L X

Storage

BUS A

BUS B

| SO SR — |

OE DIR CPAB CPBA SAB SBA
L H L X

N ox X

L X X X L
H X e X X
H X X X X
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Absolute Maximum Ratingsote 3)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -0.5t0 +7.0 \Y
V| DC Input Voltage -0.5t0 +7.0 \Y
Vo DC Output Voltage -0.5t0 +7.0 Output in 3-STATE Vv
-0.5t0 Ve +0.5 | Output in HIGH or LOW State (Note 4)
Ik DC Input Diode Current -50 V, <GND mA
lok DC Output Diode Current -50 Vo <GND mA
+50 Vo > Ve
lo DC Output Source/Sink Current +50 mA
lcc DC Supply Current per Supply Pin +100 mA
lonD DC Ground Current per Ground Pin +100 mA
Tste Storage Temperature -65 to +150 °C
Recommended Operating Conditions (Note 5)
Symbol Parameter My | ~ax 1 Urits
Vee Supply Voltage Operc 1g 2.0 ’ 3.6 v
Data =tentic ) &6
v, Input Voltage A 0 iL_ 55 Y;
Vo Output Voltage Toow mdtef O~ | Vee v
A Q-ST£F| 0 L 5.5_ X
lon/loL Output Current ‘~c=3.0V - 2.6V £24
Ve =27V~ 3.0V +12 mA
Voo = 2.3V o207V +8
Ta Free-Air Operating Temperatu | <\ AV "» 10 85 °C
XY Input Edge Rate, Vi = 0.8V- 0V, Vo = 3.0V et ] o 10 nsiv

Note 3: The Absolute Maximum Ratings
at these limits. The parametric values
mended Operating Conditions”*

Note 4: I Absolute Maxim

e u.0se v

“'awi =fine the

i Ratino muc

erved,

2 be .d which the s Ifety of e davice cannat b:gﬁrameed, The device should not be operated
fined in the Eic_...cal Characteristics tahles are not guarantced at the Absolute Maximum Ratings. The “Recom-
onditions for octual device operacon.

Note 5: Unused input. nd 1< .nust . held HIGH or i, OVY. Thev-may not float.
DC E' :cti ~a. Cnaracteristics
v N, <,V [ . - Vee Tp =—40°C to +85°C ]
Symbol [>aranieter Conditions Units
V) Min Max
Vin HIGH_evel input Voltage o5 23-27 17 v
2.7-36 2.0
Vi il OW Level Input Voltage .~ 23-27 0.7 v
2.7-36 0.8
TOH HIGH Level Output Voltage loy = —100 pA 23-36 | Vec-0.2
lon = -8 MA 2.3 1.8
lon =12 mA 2.7 2.2 \Y
lon = -18 mA 3.0 2.4
lon = —24 MA 3.0 2.2
VoL LOW Level Output Voltage loL =100 pA 23-36 0.2
loL =8 MA 2.3 0.6
loL =12 mA 2.7 0.4 v
loL =16 mA 3.0 0.4
loL =24 MA 3.0 0.55
I Input Leakage Current 0<V,<55V 23-36 +5.0 HA
loz 3-STATE I/O Leakage 0<Vo<55V 9336 50 WA
Vi =V or Vi
lorr Power-Off Leakage Current V,orVg=5.5V 0 10 HA

www.fairchildsemi.com
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74LCX16646

DC Electrical Characteristics (continued)

Vee Tp =-40°C to +85°C
Symbol Parameter Conditions Units
) Min Max
lcc Quiescent Supply Current V| =Vcc or GND 23-36 20 uA
3.6V <V, Vo< 5.5V (Note 6) 23-36 +20
Alec Increase in Icc per Input Viy = Ve 0.6V 23-36 500 HA
Note 6: Outputs disabled or 3-STATE only.
AC Electrical Characteristics
Tp =-40°C to +85°C, R =500Q
Symbol parameter Vee =33V 0.3V Vee =27V Vee =25V +£0.2V Units
C_ =50 pF C, =50 pF C =30pF
Min Max Min Max Min Max
fmax Maximum Clock Frequency 170 : i
tpHL Propagation Delay 15 52 15 9 15 62 (I
tpLH Bus to Bus 15 5.2 15 6.0 | 1 62 ne
touL Propagation Delay 15 6.0 | 0 s 72
teLH Clock to Bus 15 6.0 15 ‘ 4 A'S 7.2 ne
[ Propagation Delay 15 6. _‘ 15 70 | \\L2 7.2 s
toLH Select to Bus 15 5.0 7. 15 7.2
- Output Enable Time I —‘ 7o 15 | B85 A\ 93
tezn 15 5 1.5 8.5 S ns
tprz Output Disable Time 1.5 65 .15 73 8 ns
toHz 5 65 15 7.5
tg Setup Time =~ __2.5_1_ N ) 25 \ ns
ty Hold Time A AN __L RN ns
ty Pulse Width [.50 | 30 35 ns
tosHL Output to Output $ -w Note —I ) v Y : \\ o
tosLm A W ____|__ [ e
Note 7: Skew is definc s .ie ab.  te v’ © of the difference betweun tine actual pioragation delay for any two separate outputs of the same device. The
specification applies © anv.~ s sv.. g in the same.direction, itiicr HIGHA0-LOVY (tgg ) or LOW-to-HIGH (tgg ). Parameter guaranteed by design.

Dyr.iic SwiCning Characteiistics

T B \* / \ \ Voo Ta=25C
Symbc Parameter Conditions . Units
V) Typical
Voip Quiet Quiput Dynamic Feak Vg, -~ C_ =50 pF, Vjy; = 3.3V, Vy = OV 33 0.8 v
C =30 pF, Vjyy = 2.5V, V) =0V 25 0.6
Vo Quiet Output Dynariic.Valley Vo, C_ =50 pF, Vjy = 3.3V, V= 0V 33 -0.8 v
‘ C =30 pF, Vjyy = 2.5V, V) =0V 25 -0.6

Capacitance

Symbol Parameter Conditions Typical Units
Cin Input Capacitance Ve =Open, V=0V or Ve 7 pF
Cio Input/Output Capacitance Vee =3.3V, V=0V or Ve 8 pF
Cpp Power Dissipation Capacitance Vee =3.3V, V=0V or Ve, F =10 MHz 20 pF

www.fairchildsemi.com 6



AC LOADING and WAVEFORMS Generic for LcX Family

O— OPEN toL kst
O— GND tozy» touz

TEST O
SIGNAL o
Y tozs Yoz

FIGURE 1. AC Test Circuit (C, includes probe and jig capacitance)

Test Switch
tpLH, tPHL Open
tozLs oLz 6V at Voo = 3.3 £ 0.3V
Veex2atVee =2.5+£0.2V
tpzritpHz GND

{ G o S A _ <
DATA 2T v Vee OUTPUT _\K__( Vv e
IN 5 ull GND CONTROL 5 e .:|\£_- GND
ox fpxx )

X [ BzH L o PHZ Y
[ G AV V,
out {§ mo Ul 1 'meo
Waveform for Inverting and Non-Inverting Functions 3-5. 'E Ouiput High Ensc'e-and

Disable Times fo L oegic

<—tw—>

X ~\ B SO

IN

(S S

= oc [

— CaNTROL — 7T Vee

CLOCK —?-_Il i INPUT ul GND
4

t—
e *‘ o MR i
/ OR Vmi
OUTPUT | 1\ s L_./f Vo CLEAR

Prope’ wtion .« lay 2ulse Width and t,.cWaveforms Setup Time, Hold Time and Recovery Time for Logic
t t
T —— { -
OUTPUT V) LA Vee I~

CONTRCL { frm e f N GND vy

L toiz | = ANY 90% o
%‘LTTA v, v, ouTPUT 10%

v — Vo

trise and trall

3-STATE Output Low Enable and
Disable Times for Logic
FIGURE 2. Waveforms
(Input Characteristics; f =1IMHz, tg = tg = 3ns)

Symbol Vee
3.3V+0.3V 2.7V 2.5V +0.2V
Vi 1.5V 1.5V Veel2
Vo 1.5V 1.5V Vecl2
Vy VoL +0.3V VoL +0.3V VoL +0.15V
Vy Von — 0.3V Von — 0.3V Von — 0.15V
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input stage

Schematic Diagram Generic for LCX Family

input stage
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Physical Dimensions inches (millimeters) unless otherwise noted
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74LCX16646 Low Voltage 16-Bit Transceiver/Register with 5V Tolerant Inputs and Outputs

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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Fairchild does not 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 herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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