SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D3145, SEPTEMBER 1988—REVISED OCTOBER 1988

® 8-Latches in a Single Package

e 3-State Bus-Driving True Outputs

e Full Parallel Access for Loading

e State of the Art BICMOS Design
Significantly Reduces icc

o Comparable Speed and Improved Power
Performance Relative to 54F/74F373

& 3-State Outputs Drive Bus Lines or Buffer
Memory Address Registers

e ESD Protection Exceeds 2000 V per
MIL-STD-883C, Method 3015

o Package Options Include Plastic “Smali
Outline” Packages, Ceramic Chip Carriers,
and Standard Plastic Ceramic 300-mil DIPs

description

These 8-bit latches feature three-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable for implementing buffer
registers, /O ports, bidirectional bus drivers,
and working registers.

The weight latches of the 'BCT373 are
transparent D-type latches. While the enable (C)
is high, the Q outputs will follow the data (D)
inputs. When the enable is taken low, the Q
outputs will be latched at the levels that were set
up at the D inputs.

A buffered output-control (OC) input can be
used to place the eight outputs in either a
normal logic state (high or low logic levels) or a
high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus
lines significantly. The high-impedance third
state and increased drive provide the capability
to drive the bus lines in a bus-organized system
without need for interface components.

The output control (OC) does not affect the
internal operations of the latches. Old data can
be retained or new data can be entered while
the outputs are off.

The SN54BCT373 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74BCT373 is
characterized for operation from 0°C to 70°C.

SN54BCT373 ... J PACKAGE
SN74BCT373 ... DW OR N PACKAGE
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SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

Supply vOIAgE, VoG -« oot e -05Vto7V
Input voltage (588 NOte 1) .. .. ... i e e ~05Vtio7V
Voltage applied to any output in the disabled or power-offstate ......................... —05Vtio7V
Voltage applied to any outputinthe highstate ....................................... -05Vto Voo
INPUt ClAMD UMMt . . L e —~30mA
Current into any output in the low state: SNS4BCT373 ...t 96 mA
SN74BCT373 ..o 128 mA

Operating free-air temperature range: SN54BCT373 ...t ininn.. —55°Cto 125°C
SN74BCT373 ... 0°C to 70°C

Storage temperature range ... ... ... —65°C to 150°C

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only and
functional operation of tha device at these or any other conditions beyond those indicated under “'racommended opserating conditions” is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed.
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SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT373 SN74BCT373 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 55 45 5 55 A
VIH High-tevel input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
foH  High-level output current —-12 ~-15 mA
loL Low-leve! output current 48 64 mA
TA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SNE4BCTI73 SN74BCT373 UNIT
MmN TYPt max | MmN TYPT max
VIK Voo = 45V, || = —-18mA -1.2 -1.2 A
IOH = —3mA 24 33 2.4 33
VOH Vo =45V IoH = —12mA 2 3.2 v
IoH = —15mA 2 341
VoL VGG = 45V oL = 48 mA 0.38 0.55 v
oL = 64 mA 042 055
lozH Voo =55V, Vo=27V 50 50 nA
lozL Vo =55V, Vo =05V ~50 -50 [ wA
W Vec =55V, V=55V 0.4 0.4 mA
IH Ve =55V, Vj=27V 20 20| pA
T8 Ve =55V, V=05V -06 -0.86 mA
los? VoG =55V, Vo =0 —100 —-225 [ —-100 -225| mA
IcCL VoG = 55V 37 60 a7 60| mA
ICCH Voo = 55V 2 5 2 5] mA
Iccz Vee = 5.5V 5 8 5 8 mA
Gi Vcc =5V, V|=25Vor05V 6 6 oF
Co vee =5V, Vo =25Vor05V 11 1 pF
t All typical values are at Voo = 5V, Ta = 25°C.
$ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
timing requirements
Vee = 5V, V=45Vio55V,
TA = 25°C TA = MIN to MAXS uNIT
'BCT373 SN54BCT373 SN74BCT373
MIN MAX MIN MAX MIN MAX
tsu  Setup time, Data before enable C | 2 2 2 ns
th  Hold time, Data after enable C | 5.5 55 5.5 ns
tw  Pulse duration, Enable C high 75 7.5 75 ns
§ For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
TEXAS ‘3
INSTRUMENTS
POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 2-29

ircuits

BiCMOS C



SUNID SOND'Y

SNS4BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES

WITH 3-STATE OUTPUTS

switching characteristics (see Figure 1)

Vec =68V, Voo = 48Vies8y,
CL = S0pF, CL = S0pF,
R1 = 5000}, R1 = 800 01,
PARAMETER FROM TO Rz = 5000, R2 = 5000, UNIT
(NPUT) | (OUTPUT) Ta = 285°C TA = MINto MAX!
‘BCT373 SNS4BCT373 SN74BCT373
MIN TYP MAX MIN MAX MIN MAX
tPLH D Any Q 2 5.9 7.7 1.5 10.1 2 8.3 ns
tPHL D Any Q 2 87 8.5 1 10.3 15 9.5 ns
tPLH C Any Q 2 8.2 8.2 2 10.1 2 9.3 ns
PHL C Any Q 2 5.0 78 2 9.2 2 8.8 ns
tpZH oC Any Q 1 7.8 9.6 1 12.3 1 11.8 ns
Pz oC Any Q 1 8.2 10.2 1 12.5 1 12 ns
tpHZ oC Any Q 1 4.9 8.6 1 7.4 1 7 ns
tpLZ oC Any Q 1 5 8.7 1 8.1 1 7.4 ns
t For conditions shown as MIN or MAX, use the appropriate vaiue fied under F ded Operating Conditions.
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SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE

OUTPUTS
PARAMETER MEASUREMENT INFORMATION
7V
L RL = A1 = R2 SWITCH POSITION TABLE
$1
TEST 81
R1 PLH Open
tPHL Open
FROM OUTPUT TEST tPZH Open
UNDER TEST ! POINT tpzL Ciosed
CL R2 b3 tPHZ Open
{See Note A) | ! tpLz Closed
LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG
TIMING 3v HIGH-LEVEL /"~~~ 3v
INPUT ! 16V PULSE 15V 1.5V h
A ov tw | ov
toy-oi& ¥ -— >
oty T av : tw ] av
DATA ) ! LOW-LEVEL 1.5V 15V
15V 15V PULS
INPUT ov ULSE L — 0V

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
PULSE DURATIONS

—_————3V
INPUT 6V 15V OUTPUT
X I ov CONTROL
PLH-p— [ e
IN-PHASE | ! : +t—— Vou
ouTPUT 15V 16V
\ | VoL
PHL——4 ——+1PLH WAVEFORM 1
| | v
OUT-OF-PHASE 15V ARN OH (See Nota B)
ouTPuUT £ o
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES gAVPE‘F?Hg 2
o¢ Note

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.CL includes probe and jig capacitance.
B. input pulses are supplied by generators having the following characteristics: PRR <. 10 MHz, Zy = 50 4, t, 25 ns,. tf - 25 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except whan disabied by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. SWITCHING CHARACTERISTICS
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