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Low Voltage Transceiver/Register with 5V Tolerant

Inputs and Outputs

General Description

The LCX16652 contains sixteen non-inverting bidirectional
bus transceivers with 3-STATE outputs providing multi-
plexed transmission of data directly from the input bus or
from the internal registers. Data on the A or B bus will be
clocked into the registers as the appropriate clock pin goes
to the HIGH logic level. Cutput Enable pins {OEAB, OEBA)
are provided to control the transceiver function (see Func-
tional Description).

The LCX16652 is designed for low-voltage (2.5V or 3.3V)
Ve applications with capability of interfacing to a 5V signal
environment.

The LCX16652 is fabricated with an advanced CMOS tech-
neology to achieve high speed operation while maintaining
CMOS low power dissipation.

Features
B 5V tolerant inputs and outputs
B 2.3V-3.6V V(. specifications provided
B 5.7 ns tpp max (Vpe = 3.3V), 20 pA lpe max
B Power down high impedance inputs and outputs
B Supports live insertion/withdrawal (Note 1)
B +24 mA output drive (V¢ = 3.0V)
B Implements patented noise/EMI reduction circuitry
B Latch-up performance exceeds 500 mA
B ESD performance:
Human body model > 2000V

Machine model > 200V

Note 1: To ensure the high-impedance state dunng power up o down OE
should be tied to Vep and OF tied to GND through a reaistor the minimum
value or the resistor 18 determined by the current-sourcing capabilty of the
drivar

Ordering Code:

Order Number | Package Number Package Description
74LCX16652MEA MS56A 56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300" Wide
74LCX16652MTD MTD56 56-Lead Thin Shrink Small Outline Package {TSSCP), JEDEC MO-153, 6.1mm Wide

Devices also avalable n Tape and Reel Specify by appending the suffix letter ' X" tothe ordering code

Logic Symbol Pin Descriptions

| | ‘ | ‘ | | J | nl l J A||‘| _! Pin Names Description
JEBA- 10— Ag—-Ayg Data Register A Inputs/3-STATE Outputs
“Fad —
usz — BExBis Data Register B Inputs/3-STATE Outputs
:j [ CPAB,,, CPBA,, |Clock Pulse Inputs

B SAB,, SBA, Select Inputs
By %% R R R B R R R R 3R AR,
TTTTTTTTTTTTTTTI OEAE,, OEBA, |Output Enable Inputs
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74LCX16652

Connection Diagram
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Truth Table
{Note 2)
Inputs Inputs/Cutputs
Operating Mode
OEAB |OEBA, |CPAB, (CPBA,| SAB; | SBA, Aj thru A, By thru By
L H HorL | HorL X X Input Input Isolation
L H - -~ X X Store A and B Data
X H -~ HorL X X Input Mot Specified Store A, Hold B
H H -~ - X X Input Qutput Store A in Both Registers
L X HorlL - X X Not Specitied Input Hold A, Store B
L L - - X X |Output Input Store B in Both Registers
L L X X X L Output Input Real-Time B Data to A Bus
L L X HorL X H Store B Datato A Bus
H H X X L X Input Output Real-Time A Data to B Bus
H H HorL X H X Stored A Data to B Bus
H L HorL | HorL H H Output Qutput Stored A Data to B Bus and
Stored B Data to A Bus
H = HIGH Voltage Level

L =LOW Voltage Lavel

X = Immateral

——=LOW-to-HIGH Clock Transition

Note 2: The data output functicne may be enabled or disabled by varicus signale at OEAB or OEBA inputs Data input functions are always enabled 1e
data at the bus pins will be stored on every LOW-to-HIGH transiticn on the clock inputs This also applies to data /O (A and B 8—15) and #2 control ping
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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
realime.

The examples below demonstrate the four fundamental
bus-management functions that can be perormed with the
74LCX16652.

Real-Time
Transfer Bus B to Bus &

BUz A
BLI B

L —)

OEAB, OEBA; CPAB; CPBA, SAB; SBA,
L L X X X L

Transfer Storage
Datato A or B

B> 4
Bl

OEAB; OEBAy CPAB; CPBA; SAB; SBA;
H L HorL HorlL H H

Data on the A or B data bus, or both can be stored in the
internal D flip-flop by LOW-to-HIGH transitions at the
appropriate Clock Inputs (CPAB,, CPBA,) regardless of
the Select or Output Enable Inputs. When SAB and SBA
are in the real time transfer mode, it is also possible to
store data without using the internal D flip-flops by simulta-
neously enabling OEAB, and OEBA,. In this configuration
each Output reinforces its Input. Thus when all other data
sources to the two sets of bus lines are in a HIGH imped-
ance state, each set of bus lines will remain at its last state.

Real-Time
T[qnsfer Bus A to Bus Bﬁ )

BUZ &

S —

OEAB, OEBA;, CPAB, CPBA, SAB, SBA
H H X X L X

EAFES
B0

OEAB; OEBA; CPAB; CPBA; SAB; SBA,

X H -~ X X X
L X X -~ X X
L H - - X X
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74LCX16652

Logic Diagram
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Pleasza note that these diagrams are provided only for the understanding of logic cperations and should not ba used to estimate propagation delays

www.fairchildsemi.com




Absolute Maximum Ratingsote 3)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -05t0+7.0 V'
V) DC Input Voltage -05t0+7.0 Vv
Vo DC Qutput Voltage —-05t0+7.0 Qutput in 3-STATE v

—05to Ve +0.5 | Qutput in HIGH or LOW State (Note 4)
Ik DC Input Diode Current -50 V, < GND mA
lok DC Qutput Diode Current 50 Vo = GND mA
+50 Vo > Vee
Iy DC Qutput Source/Sink Current 50 mA
lee DC Supply Current per Supply Pin +100 mA
lano DC Ground Current per Ground Pin +100 mA
Tsta Storage Temperature —65to +150 °C

Recommended Operating Conditions (Note 5)

Symbol Parameter Min Max Units
Voo Supply Voltage Operating 2.0 36 v

Data Retention 15 36
V| Input Voltage 55 v
Vo Cutput Voltage HIGH or LOW State 0 Voo v
3-STATE 0 55
lolor Cutput Current Yoo = 3.0V - 3.6V +24
Voo =27V - 3.0V +12 mA
Voo =23V -2.7V +8
Ta Free-Air Operating Temperature —40 85 °C
AVAV Input Edge Rate, V| =0.8V-2.0V, Vpn = 3.0V 0 10 ns/V

Note 3: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed The dewice should not be cperated
at these imitz The parametric values defined In the Electrical Charactenstics tables are not guaranteed at the Abzolute Maximum Ratngs The 'Recom-

mended Operating Conditiong” table will define the condiions for actual device operation

Note 4: | Absolute Maximum Rating must be cbserved
Note 5: Unused (inputs or /0's) must be held HIGH or LOW They may not float

DC Electrical Characteristics

Veo Ta=—40°C to +85°C
Symbol Parameter Conditiens Units
V) Min Max
iy HIGH Level Input Voliage 23-27 1.7
27-36 20 v
YL LOW Level Input Yoltage 23-27 07 v
27-36 08
Vou HIGH Level Output Voltage loy=—100 pA 23-386 | V- 02
loH=-8mA 23 18
Iy = —12 mA 27 22 v
lop=-18 mA 3.0 24
Ioq = —24 mA 3.0 22
VoL LOW Level Qutput Voliage lg =100 pA 23-36 02
lo, =8mMA 2.3 0.6
loL=12mA 2.7 0.4 Vi
loL=16mA 3.0 04
Io =24 mA 30 055
] Input Leakage Gurrent Q<V| <55V 23-36 150 HA
loz 3-STATE IO Leakage 0< V<55V 23-36 +5.0 1A
Vi=Viqor Vi
lorr Power-Off Leakage Gurrent VjorVg=55V 0 10 HA

www.fairchildsemi.com

¢S99 XI1rL



74LCX16652

DC Electrical Characteristics (continued)

Yee Ta=—40°C o +85°C
Symbol Paramater Conditions Units
(V) Min Max
leo Quiescent Supply Curent V| =Vggor GND 23-36 20 1A
36V < V|, Vg < 55V (Nole 6) 23-36 +20
Alge Increase in lgg per Input Vin= Vg 0.6V 23-36 500 LA
Note 6: Outpute disabled or 3-STATE only
AC Electrical Characteristics
Ta =—40°C to +85°C, R = 500Q
Symbol Paramatar Vgg=3.3V £ 0.3V Vog =27V Vgg= 2.5V 0.2V Units
C =50pF ¢ =50pF ¢ =30pF
Min Max Min Max Min Max
Thaax Maximum Clock Frequency 170 MHz
1pHL Propagation Delay 15 57 15 62 156 6.8
tpLH Bus to Bus 1.5 57 1.5 6.2 1.5 6.8 ns
teHL Propagation Delay 15 62 15 70 15 74 rs
tpLH Clock 1o Bus 1.5 6.2 1.5 7.0 1.5 7.4
tpHL Propagation Delay 15 6.5 15 70 1.5 7.8 ne
oLy Select 1o Bus 15 65 15 7.0 1.5 7.8
tpzL Qutput Enable Time 1.5 7.0 15 8.0 1.5 a1
1pzH 15 7.0 15 80 1.5 9.1 e
Pz Qutput Disable Time 15 6.5 15 70 1.5 7.8 rs
1Pz 15 65 15 7.0 15 7.8
1g Setup Time 25 25 3.0 ns
1y Hold Time 15 15 20 ns
tw Pulse Width 3.0 3.0 3.5 ns
tosHL QCuiput 1o Quiput Skew (Note 7) 10
1o8LH 10 "

Note 7: Skew 15 defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device The
apecification applies to any cutputs switching in the same direction either HIGH-t0-LOW (thgy ) of LOW-to-HIGH (thg ) Parameter guaranteed by design

Dynamic Switching Characteristics

Symbol Paramatar Conditions Vee Ta=25°C Units
v) Typical
VoLp Quiet Output Dynamic Peak Vg G =50pF, Vip=3.3V, V| =0V 33 0.8 v
G| =30pF, V| =25V, Vv, =0V 25 06
Yoy Quiet Output Dynamic Valley Yo G =50pF, V|5=33V, V| =0V 33 -08
C_ =30pF, V| =25V, V| =0V 25 -0.6 v
Capacitance
Symbol Paramater Conditions Typical Units
Cn Input Capacitance Vg =0pen, V| =0V or Vg 7 pF
Ciio InputiOutput Capacitance Ve =33V, V=0V or Voo 8 pF
Cen Power Dissipation Capacitance Vo =33V, V| =0V or Vg, T= 10 MHz 20 pF

www.fairchildsemi.com




AC LOADING and WAVEFORMS aeneric for LCX Family
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FIGURE 1. AC Test Circuit (C_includes probe and jig capacitance)
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FIGURE 2. Wavetorms
(Input Characteristics; f =1MHz, 1g =1 = 3ns)
\'i
Symbol ce
3.3V + 0.3V 2.7V 2.5V +0.2V
Vi 1.5V 1.5V Veo/2
Vino 1.5V 1.5V Veo/2
Vy VoL +0.3V VoL +0.3V VgL +0.15V
vy Vou — 0.3V Vou — 0.3V Vou —0.15V
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Schematic Diagram aeneric for LCX Family
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Physical Dimensions inches (millimeters) unless otherwise noted
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56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300” Wide
Package Number MS56A
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74LCX16652 Low Voltage Transceiver/Register with 5V Tolerant Inputs and Outputs

Phy5|cal Dlmensmns inches (mllllmeters) unless otherwise noted (Continued)

14.0 £ 61
STMM G

AR RO

Le.1) s ea- SRR
. STMN ¢
= ¢ 5.5 THr)
1.0
| ‘ e AL OCLLCIORRLE Y

- - \

I 28 [[v.2]t B[4]
aL_ LESD IF5 h‘L(n 3TP
— = (0.5 TYR)
LAND PATTERN RECOMMENDATION

AL_ LEAD T 38 10.90; e CEE DETAIL A

T ' ;

. '.i!i!i!i!i!i!il-l-l-il-l-l-l- e . :fgw— !
-—(m __H_,j 17 - 027 TvF sineocsTes 0.09-0.75 117 3
dos vifa|mE|ost
GAGE PLANE
!
T 1
o5 SEATING FLANE
A0
DETAIL A

T¥PICAL MILEE 2% 00

56-Lead Thin Shrink Small Outline Package {TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROYAL 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 lite support
device or system, or to affect its safety or effectiveness.
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