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74L.CX16646

PRELIMINARY

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 TRI-STATE® outputs, pro-
viding multiplexed transmission of data directly from the in-
put 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.
The four fundamental handling functions available are illus-
trated in Figure 1thru Figure 4.

The LCX16646 is designed for low voltage (3.3V) Vcc appli-
cations with capability of interfacing to a 5V signal environ-
ment.

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

Ordering Code: see section 1

Features

m 5V tolerant inputs and outputs

m |deal for low power/low noise 2.7V to 3.6V applications

m Power-down static overvoltage protection on inputs and
outputs

m Outputs source/sink 24 mA

m Guaranteed simultaneous switching noise level

m Available in SSOP and TSSOP

m Implements patented Quiet Series noise/EMI reduction
circuitry

m Functionally compatible with the 74 series 16646

m Latchup performance exceeds 300 mA

m ESD performance:

Human Body Model < 2000V
Machine Model < 250V
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LCX16646

Real Time Transfer
A-Bus to B-Bus

TL/F/12004-3

FIGURE 1

Function Table (\at©

Inputs
Gi DIR1 CPAB1 CPBAI
H X HorL HorL
H X _sr~ X
H X X
L H X X
L H X
L H HorL X
L H A X
X
X
X HorL
X

Real Time Transfer
B-Bus to A-Bus

Storage from
Bus to Register

|xx|*

Transfer from
Register to Bus
e >
] - 1

TL/F/12004-
FIGURE 4

Output Operation Mode

Clock An Data into A Register

Clock Bn Data Into B Register

An to Bn—Real Time (Transparent Mode)

Clock An Data to A Register
A Register to Bn (Stored Mode)

Clock An Data into A Register and Output to Bn

Bn to An—Real Time (Transparent Mode)

- - >
B-Bus
TL/F/12004-4 TL/F/12004-5
FIGURE 2 FIGURE 3
Data 1/0
SABiI SBAf Ag-7 b0-7
X X Isolation
X X Input Input
X X
L X
L X
Input Output
H X . P
H X
Output Input

Clock Bn Data into B Register

B Register to An (Stored Mode)
Clock Bn into B Register and Output to An

Note: The data output functions may be enabled or disabled by various signals at the G 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/0 (A and B: 8-15) and #2 control pins.

H = HIGH Voltage Level
L = LOW Voltage Level

: Immaterial
=LOW-to-HIGH Transition.
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Logic Diagrams

TL/F/12004-7

TO 7 OTHER CHANNELS Pk 2004-8

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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LCX16646

Absolute Maximum Ratings (\oted

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (Vcc) - 0.5Vto + 7.0V
DC Input Voltage (V]) - 0.5Vto + 7.0V
DC Output Voltage (Vo)

Outputs TRI-STATE - 0.5Vto + 7.0V

Outputs Active (Note 2) - 0.5VtoVcee + 0.5V
DC Input Diode Current (lik) V| < 0V -50 mA
DC Output Diode Current (Igk)

Vo <0V -50 mA

Vo > Vcc + 50 mA
DC Output Source/Sink Current (loH/tol.) +50 mA
DC Vcc or Ground Current

per Supply Pin (Ice or sgnd) + 100 mA

Storage Temperature Ostg) - 65°Cto +150°C
Note 1: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device shouldnotbe operated atthese limits. The
parametric values definedin the “Electrical Characteristics”
table are notguaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table willdefine
the conditions for actual device operation.

Note 2: 1/0 Absolute Maximum Rating must be observed.

DC Electrical Characteristics

Vce
Symbol Parameter
W)
VH High Level Input Voltage 2.7-3.6
VL Low Level Input Voltage 2.7-3.6
VOH High Level Output Voltage 2.7-3.6
2.7
3.0
3.0
VOL Low Level Output Voltage 2.7-3.6
27
3.0
Il Input Leakage Current 2.7-3.6
loz TRI-STATE I/O Leakage 2.7-3.6
off Power Off Leakage Current 0
lcc Quiescent Supply Current 2.7-3.6
AlcC Increase in Ice per Input 2.7-3.6

Recommended Operating

Conditions
Supply Voltage (VCc)
Operating
Data Retention Only
Input Voltage (V])
Output Voltage (Vq)
Output in Active State
Output in “OFF” State

Output Current loh/lol
Vcc = 3.0Vto 3.6V
VCc = 2.7Vto 3.0V
Free Air Operating Temperature 0 a)
Minimum Input Edge Rate (At/AV)
V|Nfrom 0.8V to 2.0V, VCc = 3.0V

Ta = —40°C
to +85°C Units
Min Max
20
\%
0.8
VCC “ 0.2
2.2 v
24
2.2
0.2
0.4 \
0.55
+5.0 A
+5.0 jIA
100 A
20 JLtA
+20 JilA
500 JliA
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2.0Vto 3.6V
1.5Vto 3.6V

OVto 5.5V

0.0Vto Vcc
OVto 5.5V

+24 mA
+12 mA
—40°Cto +85°C

10 ns/V

Conditions

VoUT ~ 0.1V or

~ Vcee - 0.1V
Igh = —100 jnA
loh = —12 mA
Igh = -18 mA
loh = -24mA
Igl — 100 juA
IOL = 12 mA
lgl = 24 mA
0< V| ™55V
0" V0 55V
(V] = VLHor Vcc)
V]orV0 = 5.5V

V| = VCc or GND

3.6 ~ (VhV0) ~ 5.5V

Vih = VCC - 0.6V



AC Electrical CharacteristiCS: see Section 2 for Test Methodology

Ta = —40°Cto +85°C
CL = 50 pF
Symbol Parameter Ve P Units
) Min Max
(Note 2)
TpHL» Propagation Delay 2.7 15 6.6 ns
TpLH Bus to Bus 3.0-3.6 15 6.0
TpHL. Propagation Delay 2.7 15 8.3 ns
TpLH Clock to Bus 3.0-3.6 15 75
TpHL. Propagation Delay 2.7 15 8.3
TpLH SAB or SBAto Anor Bn 8°-88 15 75
TpzH. Output Enable Time 2.7 15 8.3 ns
TpzL Gto Anor Bp 3.0-3.6 15 75
TpHZ. Output Disable Time 2.7 15 8.3 ns
TpLz Gto Anor Bn 3.0-3.6 15 75
TpzH> Output Enable Time 2.7 15 8.3 ns
TpzL DIR to Anor Bn 3.0-3.6 15 7.5
TpHZ. Output Disable Time 2.7 15 8.3 "
TpLz DIR to Anor Bn 3.0-3.6 15 75 ‘
*g Setup Time 27 25 ns
3.0-3.6 25
tH Hold Time 2.7 15 ns
3.0-3.6 15
twW Pulse Width 2.7 4.0 n
3.0-3.6 40 S
R Output to Output 30 10 ns

Skew (Note 1)

TaqSLH

Note 1: Skew is defined as the absolute value of the differenoe between the actual propagation delay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosmJ or LOW to HIGH (tosm)- Parameter guaranteed by design.

Note 2: The maximum AC limits are design targets. Actual performance will be specified upon completion of characterization.

Dynamic Switching Characteristics:

Symbol Parameter Vee
M)
VOLP Quiet Output Dynamic Peak vq1 33
vOLV Quiet Output Dynamic Valley vqi 33
Capacitance
Symbol Parameter Typical
CN Input Capacitance 7
cilo Input/Output Capacitance s
CpD Power Dissipation Capacitance
32

See Section 2 for Test Methodology

Ta = 25°C

Units Conditions
Typical
0.8 \Y CL= 50 pF, V|H= 3.3V, V|L= OV
0.8 \% CL= 50pF, V[H= 3.3V, VIL= 0V
Units Conditions
PE Vce = Open
V| = OVorVCc
PE VCC = 3.3V
V| = OVorVcc
VCC = 3.3V
PF V| = OVorVcc
F = 10 MHz
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