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Low Voltage 16-Bit Registered Transceiver
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General Description Features

The LCX16543 contains sixteen non-inverting transceivers m 5V tolerant inputs and outputs

containing two sets of D-type registers for temporary stor- m 2.3V-3.6V V specifications provided

age of data flowing in either direction. Each byte has sepa-

rate control inputs which can be shorted together for full ® 5.2ns tpp Max (Vec = 3.3V), 20 PA Ioc max
16-bit operation. Separate Latch Enable and Output m Power down high impedance ir .s ar autputs
Enable inputs are provided for ea(;h relzgister.to pgrmit inde- m Supports live insertion/with< awe. ‘Note
gg\r:v(.jent input and output control in either direction of data m +24 mA Output Drive {( «c =29V)

The LCX16543 is designed for low voltage (2.5V or 3.3y) ™ Implements patent. noi ‘EMI“duction circitry
Ve applications with capability of interfacing to a 5V signal ~ ® Latch-up peri. mance xce .5 5004nA
environment. m ESD perfc aan

The LCX16543 is fabricated with an advanced CMOS tech- H. 2C 7 Muuel > 20007

nology to achieve high speed operation while maintaining
CMOS low power dissipation.

lac. 1e Mc.el > 200V
Note 1. en:. ‘e the highimpedance state diring povee: up or down, OE
ould be »d to Ve thraugh a pull-ug, resistor: the minimum value or the
1. stor is deterininea by the curr¢ne scurcing ¢apability of the driver.

Ordering Code:

Order Number |Package N! .1ber—|7 Package )es_:ription

74LCX16543MEA * 156, || -Lead Shnnk Small.Gutline Packzge (SSOP), JEDEC MO-118, 0.300 Wide
74LCX16543MTD MTR=6 —| 56-Lead Thin Shririk-Small Qutliné, Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Devices also available ?ape and Re Specify hy a_pp;ding the suffixetter “X™-fo the ordering code.
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74LCX16543

Pin Descriptions

Pin Names

Description

OEAB,
OEBA,
CEAB,
CEBA,
LEAB,
LEBA,
Ao—A1s
Bo—B1s

A-to-B Output Enable Input (Active LOW)
B-to-A Output Enable Input (Active LOW)
A-to-B Enable Input (Active LOW)

B-to-A Enable Input (Active LOW)

A-to-B Latch Enable Input (Active LOW)
B-to-A Latch Enable Input (Active LOW)
A-to-B Data Inputs or B-to-A 3-STATE Outputs
B-to-A Data Inputs or A-to-B 3-STATE Outputs

Data I/O Control Table

Inputs Latch Status | Output P< .ers

CEAB, LEAB, OEAB, (Byte n) (By >
X X Latched ’_gh A\ ‘
X H X Latchec - |
L L X T e ‘ > ‘
X X H N } ligh'z .
L X L - _ Dri\iirng

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

A-to-B data flow shown; B-to-A flow control is

e same

Functional Dese ptio.

The LCX16543 cort="ns s ‘een ni  -inverting ansceive:s
with 3-STATE ov suts. The >+ is byte Conitrolled. with
each byte fiictic | w Ofically, but.independent oi the
other. The co. ol pins n .y be_shorted together to obtair
full. = ot cerc an. e fellowing desciiption apnlies o
eac. hyte. . r ¢ .a flow from A to 2, fci exainple, the
A-to-t =nak . (CEAE.) input musi-uve LOW in-order to
enter de. . irom#q-A,5 or take aaia from B =315, as indi-
cated in the"Data 1/O Conuvol Table. "\ith _CEABn LOW, a
LOW signai-on the A-to-B Lauwlh Enable (LEAB,) input

makes the A-to-B latches transparent; a subsequent LOW-
t0-h!GH transition of the LEAB,, signal puts the A latches in
‘ne storage mode and their outputs no longer change with
the A inputs. With CEAB,, and OEAB, both LOW, the
3-STATE B output buffers are active and reflect the data
present at the output of the A latches. Control of data flow
from B to A is similar, but using the CEBA,,, LEBA, and
OEBA,, inputs.
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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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74LCX16543

Absolute Maximum Ratingsote 2)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -0.5t0+7.0 \Y
\ DC Input Voltage -0.5t0 +7.0 \Y
V, DC Output Voltage -0.5t0 +7.0 Output in 3-STATE

© v

-0.5t0 Ve +0.5 | Output in HIGH or LOW State (Note 3)
lik DC Input Diode Current -50 V| <GND mA
lok DC Output Diode Current -50 Vo <GND mA
+50 Vo >Vee
lo DC Output Source/Sink Current +50 mA
lec 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 4)

Symbol Parameter [ M _l Max.~ |~ Units
Vee Supply Voltage ¢ era 1‘ N v
taRe ntio. ~ 15 | '36
\ Input Voltage - i g 55 \
Vo Output Voltage TS rLow Sl - 0 Vee Vv
3STATE o 5.5
lon/loL | Output Current © Vce=3.0/-368V|o T 74
Ve =2.7V - 30 ," +12 mA
Ve =23%= 2.7V, +8
Ta Free-Air Operating Tempe™ ..uic -40 85 °C
AAV Input Edge Rate, Viy =0 V-2.0V /cc - 3.0V - et X 0 10 nsiv

Note 2: The Absolute Maximum F .iigs areti ~val beyora which the saf:'./_m the device, canact be guaranteed. The device should not be operated
at these limits. The parametric v Ies defined in ...C" clectrical Tha'acteristics ‘ablis are nat guaranteed at the Absolute Maximum Ratings. The “Recom-

mended Operating Condi** =="ta  willdet the conditiorns for actual.cevi~e cperatien.
Note 3: I Absolute N ximum Ratir._ ~e obseived.
Note 4: Unuset. oulc . Us)  Ist be held HICH ¢r LOW--Tkey rmay not floe t.

D7 cle tri al Characteristics

| Vee T =-40°C to +85°C
Symbo: Parameter | Conditions _ Units
| V) Min Max
Viy [{15H Tevel Input Vcitage \ %3 23-27 17 v
2.7-36 2.0
Vi LOW Level Inputvoliage 23-27 0.7 v
2.7-36 0.8
Vou HIGH Level Output Voltage lon = —100 pA 23-36 | Vgc-0.2
lon = -8 MA 2.3 1.8
lon =-12 mA 2.7 2.2 \
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 \Y
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
| 3-STATE I/O Leakage 0<Vp<5.5V
oz 9 © 23-36 5.0 HA
Vi=VjyorV,
lorr Power-Off Leakage Current V| or Vg =5.5V 0 10 HA

www.fairchildsemi.com 4



DC Electrical Characteristics (continued)

N Vee Tp = -40°C to +85°C ]
Symbol Parameter Conditions Units
) Min Max
lcc Quiescent Supply Current V| =Vc or GND 23-36 20
3.6V <V, Vg < 5.5V (Note 5) 23-36 +20 wA
Alce Increase in Icc per Input Vi = Ve -0.6V 23-36 500 HA
Note 5: Outputs in disabled or 3-STATE only.
AC Electrical Characteristics
Ta =-40°C to +85°C, R =500 Q
Ve =3.3V+0.3V Ve = 2.7V Ve = 2.5V +0.2V
Symbol Parameter Units
C, =50 pF C_ =50pF C_ =30pF
Min Max Min Max Min I Max
tpHL Propagation Delay 15 52 15 6.0 1r 2
toLH AptoB,orB,to A, 15 52 15 6.0 15 ‘ 2 08
tPHL Propagation Delay 15 6.5 15 7.5 { 5 .8 o
tpLn LEBA, to A, or LEAB,, to B,, 15 6.5 15 7 15| 73 | ns
tpzL Output Enable Time gT — ! \N
tpzH OEBA,, or OEAB,, to A, or B, 15 6.5 15 ’ 7.0 15 | 8.5 ns
CEBA, or CEAB, to A, or By, 15 6.5 5 ‘ 15 0| 85
tpLz Output Disable Time A @ : | 7 [
tonz OEBA, or OEAB, to A, or By, 15 5 1. ’ 7.0 15000 78 ns
CEBA, or CEAB, to A, or By, 15 6 5 70 s | X
tg Setup Time, HIGH or LOW, 25 25C 17 |7 730 |' N
Data to mn ' J ns
ty Hold Time, HIGH or LOW, T U\ 25 | \J S 720 N
Data to LEXX,, A ———4‘»- e
tw Pulse Width, Latch Enak™ , o W 5.0 30 | 3.5 ns
tosHL Output to Output Skew  'ote 6) _t_ 1.0 ‘}_ 't
toLi p A y ‘ . VlA\" . K I ns
Note 6: Skew is defin~! as value of the diffe;ence between th= actual praragation delay for any two separate outputs of the same device. The

specification applies to. v outputs sw  ning in the sam2 direction, either HIGHt¢-LOW (togy, ) or LOW-to-HIGH (tgs ). Parameter guaranteed by design.

Dyna aic « wicching-Charecteristics

S (4 < P - Ve | Ta=25°C .
Symbol Faramzizi Conditions Units
V) Typical
VoLp Quiet Gutput Dynamic Peak Vg, C_ =50 pF, Vjy = 3.3V, V)= 0V 33 0.8 v
i C_ =30 pF, V| =2.5V, V) =0V 25 0.6
Vo T ~FQuiet Output Dynamic valley VoL C_ =50 pF, Vjyy = 3.3V, V)= 0V 33 -0.8 v
CL=30pF, Vjy =25V, 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 Vg, f=10 MHz 20 pF

5 www.fairchildsemi.com
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74LCX16543

AC LOADING and WAVEFORMS aeneric for Lcx Family

torns ot
tozi touz
tez1s Yz

FIGURE 1. AC Test Circuit (C_ includes probe and jig capacitance)
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input stage

Schematic Diagram ceneric for LCX Family

input stage
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74LCX16543

Physical Dimensions inches (millimeters) unless otherwise noted
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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Package Number M1TD56

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
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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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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