






























































































































































































































































































































































































































































































































































































































































































































































































































































Functional Description
The LVQ157 is a quad 2-input multiplexer. It selects four bits
of data from two sources under the control of a common
Select input (S). The Enable input (E) is active-LOW. When
E is HIGH, all of the outputs (2) are forced LOW regardless
of all other inputs. The LVQ157 is the logic implementation
of a 4-pole, 2-position switch where the position of the
switch is determined by the logic levels supplied to the Se-
lect input. The logic equations for the outputs are shown
below:

Za=E*(1a®S +lpa®9)

Zy E'(l1b°s+|0b'§)

Zo=Ee(1c®S + lpc* S

Zg=Ee(4geS+1pg*9)
A common use of the LVQ157 is the moving of data from
two groups of registers to four common output busses. The
particular register from which the data comes is determined
by the state of the Select input. A less obvious use is

Logic Diagram

loa lta lob hb loc he

as a function generator. The LVQ157 can generate any four
of the sixteen different functions of two variables with one
variable common. This is useful for implementing gating
functions.

Truth Table
Inputs Outputs

E S lo I4 4
H X X X L
L H X L L
L H X H H
L L L X L
L L H X H

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

lod [ E S

—
—¢

Zs L Z

Zy
TL/F/11352-5

Please note that this diagram is provided only for the

ding of logic op

and should not be used to estimate propagation delays.
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LvVQ157

Absolute Maximum Ratings (ote) Recommended Operating
If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales \
Office/Distributors for avallability and specifications. s“&’g Voltage (Vec) 20V103.6V
Supply Voltage (Vcc) —-0.5Vto +7.0V Input Voltage (Vi) OV toVog
D(i/ Input Igig::l/e Current (lk) 20 mA Output Voltage (Vo) OV to Vg
1= —0. - m. i .
V) = Vgg + 0.5V +20mA 01;3'5333 Temperature (T) G0 +85°C
DC Input Voltage (V) ~0.5Vto Vg + 0.5V ks °
DC O . Minimum Input Edge Rate (AV/At)
utput Diode Current (lok) Vi from 0.8V to 2.0V
Vo= —05V . —20 mA Vo @ 3.0V 125 mV/ns
Vo = Vge + 0.5V +20 mA
DC Output Voltage (Vo) —05VtoVee + 0.5V
DC Output Source
or Sink Current (Ip) +50 mA
DC Vg or Ground Current
(Icc or lgnp) +200 mA
Storage Temperature (TsTg) —65°C to +150°C
DC Latch-Up Source or
Sink Current +100 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safely of the device cannot be guaran-
teed. The device should not be operated at these limits. The '
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Characteristics
74LVQ157 74LVQ157
Vee - Ta=
Symbol Parameter ) Ta = +25°C —40°C to +85°C Units Conditions
Typ - . Guaranteed Limits
ViH Minimum High Level ; Vout = 0.1V
Input Voltage 30 18 20 20 M orVgc — 0.1V
ViL Maximum Low Level X Vour = 0.1V
Input Voltage 3.0 15 08 08 v orVggc — 0.1V
VoH Minimum High Level 3.0 2.99 29 29 v lout = —50 pA
Output Voltage *VIN = VjLorViy
3.0 2.58 2.48 v lo = —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 \ lout = 50 pA
Output Voltage *Vin = ViLorVi4
3.0 0.36 0.44 v oL = 12mA
IN Maximum Input 36 £0.1 £1.0 A V) = Vgg, GND
Leakage Current
*All outputs loaded; thresholds on input d with output under test.
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DC Characteristics (continued)

74LVQ157 74LVQ157
Vee - . Ta = —40°C.
Symbol Pargmeter iy Ta = +25°C to +85°C Units Conditions
Typ Guaranteed Limits
loLb ‘FMinimum Dynamic VoLp = 0.8V Max
Output Current 86 36 mA (Note 1)
loHD 3.6 —-25 mA VoHp = 2.0V Min (Note 1)
lcc Maximum Quiescent ViN = Vce
Supply Current 38 40 400 KA or GND
VoLp Qungt Output . 33 07 08 v (Notes 2 & 3)
Maximum Dynamic Vg
VoLv Ql..u.et Output . 33 —04 —08 v (Notes 2 & 3)
Minimum Dynamic Vo
ViHD Maxnmt.xm High Level 33 17 20 v (Notes 2 & 4)
Dynamic Input Voltage
ViLp Maxnm1:|m Low Level a3 16 08 v (Notes 2 & 4)
Dynamic Input Voltage
TMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: Incident wave switching on ission lines with impedances as low as 75Q for commercial temperature range is guaranteed for 74LVQ.

Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V) p), OV to threshold
(ViHp), f = 1 MHz.

AC Electrical Characteristics: see section 2 for Test Methodology

74LVQ157 74LVQ157
_ o Ta = —40°C
Symbol Parameter ‘:3;: Té‘ — ;: 5:_.: to +85°C Units
L P CL = 50 pF
Min Typ Max Min Max
tpLH Propagation Delay 2.7 1.5 84 16.2 15 19.0 ns
Sto Z, 3.3 £0.3 1.5 7.0 11.5 1.5 13.0
tPHL Propagation Delay 2.7 1.5 78 15.5 1.5 17.0 ns
Sto Z, 3.3 £0.3 1.5 6.5 11.0 1.5 12.0
tPLH Propagation Delay 2.7 1.5 8.4 16.2 15 19.0 ns
Eto Z, 3.3 £0.3 1.5 7.0 115 15 13.0
tPHL Propagation Delay 2.7 1.5 7.8 16.5 15 17.0 ns
Eto Z, 3.3 £0.3 1.5 6.5 11.0 1.5 12.0 .
tPLH Propagation Delay 2.7 1.5 6.0 12.0 1.0 13.0 ns
Into Z, 3.3 £0.3 1.5 5.0 8.5 1.0 9.0
tPHL Propagation Delay 2.7 1.5 6.0 1.3 1.0 13.0 ns
Into Z, 3.3 £0.3 1.5 5.0 8.0 1.0 9.0
tosHL, Output to Output Skew* 2.7 1.0 1.5 1.5 ns
tosLH Data to Output 3.3 £0.3 1.0 1.5 1.5

*Skew is defined as the absolute value of the difference 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 (tosHL) or LOW to HIGH (togH). Parameter guaranteed by design.

9-47

LSIOAT



LvVQ157

Capacitance
Symbol Parameter Typ ‘Units Conditions
Cin Input Capacitance 4.5 pF . Vce = Open
Cep Power Dissipation 34.0 pF Vgo = 3.3V
(Note 1) Capacitance

Note 1: Cpp is measured at 10 MHz.
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@National

Semiconductor

74LVQ174
Low Voltage Hex D Flip-Flop with Master Reset
General Description : Features

The LVQ174 is a high-speed hex D flip-flop. The device is W Ideal for low power/low noise 3.3V applications
used primarily as a 6-bit edge-triggered storage register. W Guaranteed simultaneous switching noise level and

The information on the D inputs is transferred to storage dynamic threshold performance
during the LOW-to-HIGH clock transition. The device hasa  m Guaranteed pin-to-pin skew AC performance
Master Reset to simultaneously clear all flip-flops. m Guaranteed incident wave switching into 750

m MIL-STD-883 54AC products are available for Military/
Aerospace applications :

Ordering Code: see section 11
Logic Symbols ' Connection Diagram

Pin Assignment for

IEEE/IEC SOIC JEDEC and EIAJ
LI I I I I I MR R VR—{1 16f=Vee
D D D D Dy Dy D5 cp ct U B 1505
— : Do—{3 14D
Dg =i 10 — 0, D—4 13}=0,
—O o—5 12}-q,
™ & 0,6 11}~o;
Q@ 9 9 Q 0 9 0 2 5
' l I I I l I Dy = —0Q =7 10f—-q;
Dy et e Q5 GND=—{ 8 9f=-CP
TL/F/11353-1
D, — —Q TL/F/11353-3
DS_ Qs

TL/F/11353-2

Pin Names Description
Do-Ds Data Inputs

CP Clock Pulse Input
MR Master Reset Input
Qo-Qs Outputs

SOIC JEDEC | SOICEIAJ
Order Number 74LVQ174SC | 74LVQ174SJ
74LVQ174SCX| 74LVQ174SJX
See NS Package Number M16A M16D
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LvQaiz4

Functional Description Truth Table
The LVQ174 consists of six edge-triggered D flip-flops with Inputs Output
individual D inputs and Q outputs. The Clock (CP) and Mas- —
ter Reset (MR) are common to all flip-flops. Each D input's MR CP D Q
state is transferred to the corresponding flip-flop’s output L X X L
following the LOW-to-HIGH Clock (CP) transition. A LOW H s H H
input to the Master Reset (MR) will force all outputs LOW H - L L
independent of Clock or Data inputs. The LVQ174 is useful '
for applications where the true output only is required and H L X Q
the Clock and Master Reset are common to all storage ele- H = HIGH Voltage Level
ments. L = LOW Voltage Level
X = Immaterial :
-/~ = LOW-to-HIGH Transition
Logic Diagram '
WO 0 : T D3 0, o Do
|T D Q E D I— D Q |— D Q I— D D Q
OJcP CP cP CP CcP CP
' cD cD CD CD CD cD
I I e | h 1 | |
% o o o Q [

Please note that this diagram is provided only for the

g of logic op

and should not be used to estimate propagation delays.

TL/F/11353-5
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Absolute Maximum Ratings (Note)

Recommended Operating

If Military/Aerospace specified devices are required, - Conditions
please contact the National Semiconductor Sales Su
pply Voltage (Vcc)
Office/Distributors for availability and specifications. Lva v 2.0V 0 3.6V
z‘(’:":"y V:gf’? (‘éCC) o —0.5Vio +7.0v Input Voltage (V;) OV to Voo
nput Diode Current (I
V)= —05V —20mA Output.Voltage (Vo) 0V to Voo
V| = Vgg + 0.5V +20mA Operating Temperature (Ta)
DC Input Voltage (V) —0.5V 10 Vg + 0.5V M?f"'vol © Edo Rate (AV/AL —40°Cto +85°C
DC Output Diode Current (lok) inimum Input Edge Rate ( )
__ Vin from 0.8V to 2.0V
Vo = 0.5V —20mA Ve @ 3.0V 125 mV/ns
Vo = Vg + 0.5V +20 mA cc =
DC Output Voltage (Vo) —0.5Vto Vg + 0.5V
DC Output Source
or Sink Current (o) +50 mA
DC Vg or Ground Current
(Icc or laND) +200 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-Up Source or .
Sink Current +100 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Characteristics
74LVQ174 74LVQ174
Vee - Ta= ‘
Symbol Parameter ins Ta = +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level Vour = 0.1V -
Input Voltage 3.0 15 20 20 v orVgc — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voitage 30 18 08 078 v orVgc — 0.1V
VoH Minimum High Level loutr = —50 nA
Output Voltage 3.0 2.99 29 29 v
*ViN = ViLorViy
3.0 2.58 2.48 v loh = —12mA
VoL Maximum Low Level ‘ lout = 50 pA
Output Voltage 3.0 0.002 0.1 0.1 v
*ViN = VjLorViH
3.0 0.36 0.44 v oL = 12mA
N Maximum Input V| = Vgc, GND
Leakage Current 3.6 +0.1 +1.0 MA

*All outputs loaded; thresholds on input associated with output under test.
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LvQ174

DC Characteristics (continved) -

74LVQ174 74LVQ174
Symbol ‘ Parameter ‘:\(;)c Ta = +25°C Za0° g ‘t\o=+ 85°C Units Conditions
' " Typ Guaranteed Limits )

loLp ‘TMinimum Dynamic ) . VoLp = 0.8V Max
Output Current 36 36 mA (Note 1)

loHD 36 _o5 mA I/NO;ZT) 2.0V Min

lec Maximum Quiescent ‘ : ViN = Vce
Supply Current 36 40 400 A or GND

Vorp Quiet Output (Notes 2, 3)
Maximum Dynamic Vo 33 0.7 08 v

VoLv Quiet Output 33 —06 —0 8 v (Notes 2, 3)
Minimum Dynamic Vo, : : ’

ViHD Maximum High Level } (Notes 2, 4)
Dynamic Input Voltage 83 18 20 ) v

ViLo Maximum Low Level 1 ‘ : (Notes 2, 4)
Dynamic Input Voltage 33 16 0.8 v

TMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave switching on ission lines with imped: as low as 750 for commercial»t'emperature range is guaranteed for. 74LVQ.

Note 2: Worst case package.

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V. p), OV to threshold (ViHp),

f=1MHz

AC Electrical Characteristics: sce section 2 for Test Methodology

74LVQ174 74LVQ174
‘ _ e Ta = —40°C
Symbol Parameter \:5;7 ‘ Té‘ — ;: 5'? to +85°C Units
L=30p CL = 50 pF
Min Typ Max Min Max
fmax Maximum Clock 2.7 60 © 90 50 MHz
Frequency 3.3 £0.3 90 100 70
tpLH Propagation Delay 2.7 20 10.8 16.2 15 18.0 ns
CPtoQp 3.3 £0.3 ‘20 9.0 115 1.5 12.5
tpHL Propagation Delay 2.7 20 10.2 16,5 1.5 17.0 ns
CPtoQ, 3.3 £0.3 2.0 8.5 11.0 15 12.0
tPHL 'Propagation Delay 2.7 25 10.8 16.2 - 2.0 18.0 ns
MRtoQ, 3.3 +0.3 25 9.0 11.5 2.0 12,5
tosHL Output to 2.7 1.0 .15 1.5 ns
tosLH Output Skew* 3.3 +0.3- 1.0 15 15 .

*Skew is defined as the absolute value of the difference 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 (tosHy) or LOW to HIGH (tog ). Parameter guaranteed by design.
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AC Operating Requirements: See Section 2 for Test Methodology

1ZAYy |

74LVQ174 74LVQ174
_ o Ta = —40°C
Symbol Parameter ‘:3;: Té‘ _ ;02 5'? to +85°C Units
L P CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 2.7 3.0 8.0 10.0 ns
D to CP 3.3 £0.3 2.5 6.5 7.0
th Hold Time, HIGH or LOW 2.7 1.2 4.0 4.5 ns
Dp to CP 3.3 £0.3 1.0 3.0 3.0
tw MR Pulse Width, LOW 2.7 1.2 7.0 10.0 ns
3.3 £0.3 1.0 5.5 7.0
tw CP Pulse Width 2.7 1.2 7.0 10.0 ns
3.3 £0.3 1.0 5.5 7.0
trec Recovery Time 2.7 0 3.5 3.5 ns
MR to CP . 3.3 £0.3 . 0 25 2.5
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Ve = Open
Cpp Power Dissipation _
(Note 1) Capacitance 23 PF Vee = 3.3V

Note 1: Cpp is measured at 10 MHz.
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@National

Semiopnduotor
74L.VQ240

Low Voltage Octal Buffer/Line Driver

with TRI-STATE® Outputs

General Description

The LVQ240 is an inverting octal buffer and line driver de-
signed to be employed as a memory address driver, clock
driver and bus oriented transmitter or receiver which pro-
vides improved PC board density.

Features

| Ideal for low power/low noise 3.3V applications

| Implements patented Quiet Series EMI reduction
circuitry '

m Available in SOIC JEDEC, SOIC EIAJ and QSOP
packages

8 Guaranteed simultaneous switching noise level and
dynamic threshold performance

| Improved latch-up immunity

m Guaranteed incident wave switching into 750

H 4 kV minimum ESD immunity

m MIL-STD-883 54ACQ products are available for Mili-
tary/Aerospace applications :

Ordering Code: see Section 11

Logic Symbol - Connection Diagram
Pin Assignment,
IEEE/IEC SOIC and QSOP
o, =] e g1 o >,
[ 4 —<p 12 OF,
lo = > v—35 50_3-\J_F' 18 5
- 4 0
b — —3 | _‘\_Q 7,
1 — —70, '61 5] -\__{';4 15
15— 0y |5 6 -Q_—J, 15 ?‘
2 =" l 'S
27 | o |1 5
oF, — e ‘:Z_a \.\_‘3; I .:
- 9 12 —
. - H—R 1%
L > A4 _24 GND il 1 h
|5 = s 05
I — — 0 TLE/11611-2
b7 = =0
TUFA1611-1
Truth Tables
Inputs Outputs Pin Names Description
OF, In (Pins 12, 14, 16, 18) OE,, OE, TRI-STATE Output Enable Inputs
lo-l7 Inputs
L L H 0p-07 Outputs
L H L
H X z
soic soic SSOP
Inputs Outputs JEDEC EIAJ JEDEC
OF \ (Pins 3, 5,7,9)
2 n Order Number | 74LVQ240SC | 74LVQ240SJ | 74LVQ240QSC
L L H 74LVQ240SCX | 74LVQ240SJX | 74LVQ240SCX
L H L See NS
H X Zz Package M20B M20D MQA20
H = HIGH Voltage Level X = Immaterial Number
L = LOW Voltage Level Z = High Impedance
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Absolute Maximum Ratings (Note)

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 Diode Current (l|k)
Vi = —05V —20mA
V| = Vgc + 0.5V +20 mA

DC Input Voltage (V))
DC Output Diode Current (Iok)

—0.5VtoVgg + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vco)

Lva 2.0Vto 3.6V
Input Voltage (V)) 0Vto Veo
Output Voltage (Vo) 0Vto Vce
Operating Temperature (Ta)

74LVQ —40°C to +85°C

Minimum Input Edge Rate AV/At
Vin 0.8V to 2.0V

Vo = —0.5V —20mA
Vo = Voo + 05V +20mA Vce @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5VtoVge + 0.5V
DC Output Source
or Sink Current (Ip) +50 mA
DC Vg or Ground Current
(lcc or lanp) +£400 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-Up Source or
Sink Current +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics™
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Characteristics
74LVQ240 74LVQ240
Vce - s Ta=
Symbol Parameter ) Ta = +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level Vout = 0.1V
Input Voltage 3.0 15 20 20 v orVgc — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 3.0 15 0.8 08 v orVgg — 0.4V
VoH Minimum High Level lout = —50 pA
Output Voltage 3.0 2.99 2.9 29 \"
*ViN = ViLorViy
3.0 2.58 2.48 v lon = —12 mA
VoL Maximum Low Level lout = 50 A
Output Voltage 3.0 0.002 0.1 0.1 \"
*VIN = ViLor Vi
3.0 0.36 0.44 \" oL = 12mA
IIN Maximum Input _
Leakage Current 36 +0.1 £1.0 RA Vi = Vce: GND

*All outputs loaded; thresholds on input associated with output under test.
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DC Characteristics (continued)

LvVQ240

74LVQ240 74LVQ240
Vee _ Ta=
Symbol Parameter v Ta = +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits

loLp ‘+Minimum Dynamic VoLp = 0.8V Max
Output Current 36 36 mA (Note 1)

loHD _ VoHp = 2.0V Min

3.6 25 mA (Note 1)

Icc Maximum Quiescent ViN = Vcc
Supply Current 36 4.0 400 KA or GND

loz Maximum TRI-STATE VI(OE) = Vi, VI
Leakage Current 36 £025 25 KA Vi = Vce, GND

Vo = Ve, GND

VoLp Qulgt Output . 33 0.4 08 v (Notes 2, 3)
Maximum Dynamic Vo

Vorv Qyu‘et Output . 33 04 08 v (Notes 2, 3)
Minimum Dynamic Vo

ViHD Maximum High Level
Dynamic Input Voltage 33 1.6 2.0 . \' (Notes 2, 4)

ViLo Maximum Low Level 33 16 0.8 v (Notes 2, 4)
Dynamic Input Voltage .

‘TMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave switching on transmission lines with impedances as low as 759 for commercial P range is d for 74LVQ.

Note 2: Worst case package. )
Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3.3V. One output @ GND.

Note 4: Max number of Data Inputs (n) switching. n—1 Inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|_p), OV to threshold (Viyp), f =
1 MHz.

AC Electrical Characteristics: seo section 2 for Test Methodology

74LVQ240 74LVQ240
. _ o Ta = —40°C
Symbol Parameter ‘:s;: 1;‘;‘ — ;02 5: to +85°C Units
L=29p CL = 50 pF
Min Typ Max Min Max
tPHL, tPLH Propagation Delay 2.7 2.0 8.4 14.0 2.0 15.0 ns
Data to Output 3.3 £0.3 2.0 7.0 10.0 2.0 10.5
tpzL, tpzH Output Enable Time 2.7 25 9.6 16.9 25 18.0 ns
3.310.3 25 8.0 12.0 2.5 12,5
tPHZ, tPLZ Output Disable Time 27 1.0 10.2 19.0 1.0 20.0 ns
) 3.3 £0.3 1.0 8.5 13.5 1.0 14.0 :
tosHL, Output to Output 2.7 1.0 1.5 1.5 ns
tosLH Skew *Data to Output 3.3 £0.3 1.0 1.5 1.5

*Skew is defined as the absolute value of the difference 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 (togH)) or LOW to HIGH (tosLp). Parameter guaranteed by design.
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Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Vce = Open
Cpp Power Dissipation _
(Note 1) Capacitance 70 PF Vee = 3.3V

Note 1: Cpp is measured at 10 MHz.
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LvVQ241

MNational

Semiconductor
74LVQ241 |

Low Voltage Octal Buffer/Line Driver

with TRI-STATE® Outputs

General Description

The LVQ241 is an octal buffer and line driver designed to be
employed as a memory address driver, clock driver and bus
oriented transmitter or receiver which provides improved PC
board density.

Features

| |deal for low power/low noise 3.3V applications
m Implements patented Quiet Series EMI reduction

circuitry

| Available in SOIC JEDEG, SOIC EIAJ and QSOP

packages

B Guaranteed simultaneous switching noise level and
dynamic threshold performance

m Improved latch-up immunity

m Guaranteed incident wave switching into 750

B 4 kV minimum ESD immunity

m MIL-STD-883 54ACQ products are available for Mili-
tary/Aerospace applications

Ordering Code: sce section 11

Logic Symbol Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and QSOP
lo = —<t— OE,
e R
1 0 |‘ —5 -\_ [ m I‘
% 2 05—\ = o
15 |— 0, 6 \_ 15
7] -\_:2 -
05— 5 0,
or, ] en o N\ =, i
U bV c:; 1o \\—:2]_ [ ?3
I5 05 7
ls = % TL/F/11355-2
|7 —
TL/F/11355-1
Truth Tables
Inputs Outputs Pin Names Description
OE, In (Pins 12, 14, 16, 18) OE;, OE» TRI-STATE Output Enable Inputs
L L L lo-l7 Inputs
L H H 09-07 Outputs
H X z
Inputs Outputs
Pins 3, 5,7,9)
OE2 |n ( sy Iy
L X z SOIC JEDEC | SOICEIAJ | SSOPJEDEC
H H H Order Number | 74LVQ241SC | 74LvQ241SJ |74Lva24108C
H L L 74LVQ241SCX | 74LVQ241SJX | 74LVQ241QSCX
H = HIGH Voltage Level L = LOW Voltage Level See NS
X = Immaterial Z = High Impedance Package Number|  M2B M20D MQA20
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Absolute Maximum Rating (ote)

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

Supply Voltage (V) —0.5Vto +7.0V
DC Input Diode Current (I|)
Vi = —0.5V —20mA
V| = Vg + 0.5V +20 mA

DC Input Voltage (V))
DC Output Diode Current (Iok)

—0.5Vto Vg + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vce) 2.0Vto 3.6V
Input Voltage (V)) 0OV toVce
Output Voltage (Vo) 0V to Voo
Operating Temperature (Tp)

74LVQ —40°C to +85°C

Minimum Input Edge Rate AV/At
VN 0.8V to 2.0V

Vo = —0.5V — 20 mA Vce @ 3.0V 125 mV/ns
Vo = Vg + 0.5V +20mA
DC Output Voltage (Vo) —0.5Vto Vg + 0.5V
DC Output Source
or Sink Current (o) +50 mA
DC V¢ or Ground Current
(Icc or lanp) +400 mA
Storage Temperature (TsTg) —65°C to +150°C
DC Latch-Up Source or
Sink Current +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Characteristics
74LVQ241 74LVQ241
Vece _ o Ta= .
Symbol Parameter ) Ta = +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level Vout = 0.1V
Input Voltage 3.0 15 20 20 v orVgg — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 3.0 15 0.8 0.8 v orVgg — 0.1V
Von Minimum High Level 3.0 2.99 2.9 2.9 \" lout = —50 pA
Output Voltage Wiy =V,
IN = ViLorViy
3.0 2.58 2.48 \ lon= —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 v lout = 50 pA
Output Voltage _
3.0 0.36 0.44 v "VIN = ViL or Vi
loL = 12mA
liNn Maximum Input + —
Leakage Current 3.6 +0.1 +1.0 pA V| = Ve, GND

*All outputs loaded; thresholds on input associated with output under test.
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LvQ241

DC Characteristics (continued)

74LVQ241 74LVQ241
Vee - . Ta=
Symbol Parameter v Ta = +25°C _40°C to +85°C Units Conditions »
Typ Guaranteed Limits

loLp ‘tMinimum Dynamic VoLp = 0.8V Max
Output Current 3.6 36 mA (Note 1)

loHD _ Voup = 2.0V Min

3.6 25 mA (Note 1)

lcc Maximum Quiescent 36 4.0 40.0 wA VIN = Vegor GND‘
Supply Current

loz Maximum TRI-STATE V|(OE) = V|, VIH

4
Leakage Current 36 £025 £25 KA Vi = V¢, GND
Vo = Vgc, GND

VoLp Qune.t Output ) 33 0.4 08 Y (Notes 2, 3)
Maximum Dynamic Vo

VoLv Oyn.at Output . 23 _o4 _o0s8 v (Notes 2, 3)
Minimum Dynamic Vo

ViHp Maximurn High Level 3.3 16 20 v (Notes 2, 4)
Dynamic Input Voltage

ViLo Maximu Low Level 33 16 08 v (Notes 2, 4)
Dynamic Input Voltage

‘tMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: incident wave ing on trar lines with impedances as low as 75Q for ial temperature range is g d for 74LVQ.

Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3.3V. One output @ GND.
Note 4: Max number of Data Inputs (n) switching. n—1 Inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|_p), OV to threshold (V|up), f =

1 MHz.

AC Electrical Characteristics: see Section 2 for Test Methodology

74LVQ241 74LVQ241
oo Ta = —40°C
Symbol Parameter ‘(l\(;;: TCA _ ;: 5: to +85°C Units
L P CL = 50 pF
Min Typ Max Min Max
tPHL, Propagation Delay 2.7 2.0 7.8 127 2.0 14.0 ns
teLH Data to Output 33 +03 20 6.5 9.0 20 95
tezL, Output Enable Time 2.7 25 96 18.3 25 19.0 ns
tpzH 3.3 £0.3 25 8.0 13.0 25 135
tPHZ, Output Disable Time 27 1.0 10.2 20.4 1.0 21.0 ns
tpLz 3.3 £0.3 1.0 8.5 14.5 1.0 15.0
tosHL Output to Output 27 1.0 15 15 ns
tosLH Skew *Data to Output 33 £0.3 1.0 15 15

*Skew is defined as the absolute value of the difference 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 (tosHL) or LOW to HIGH (togi ). Parameter guaranteed by design.
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Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Vce = Open
CpD Power Dissipation _
(Note 1) Capacitance 70 pF Vee = 3.3V

Note 1: Cpp is measured at 10 MHz.
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@National

Semioonductor ’
74L.VQ244

Low Voltage Octal E Buffer/ Lme Drlver

with TRI-STATE® Outputs

General Description

The LVQ244 is an octal buffer and line driver designed to be
employed as a memory address driver, clock driver and bus
oriented transmitter or receiver which provides improved PC
board density.

Features

m Ideal for low power/low noise 3.3V applications

m Implements patented Quiet Series EMI reduction
circuitry

B Available in SOIC JEDEC, SOIC EIAJ and QSOP
packages

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

m improved latch-up immunity

m Guaranteed incident wave switching into 75Q

® 4 kV minimum ESD immunity

m MIL-STD-883 54ACQ products are available for Mili-
tary/Aerospace applications

Ordering Code: see section 11

Logic Symbol
IEEE/IEC
OF =D EN
lo — > V0
hy = =0y
I = =0,
I3 ———t f— 03
OF, = EN
Iy — > vl—o
ls = 05
ls =1 — 05
b — —o,
TL/F/11356-1
Truth Tables
Inputs Outputs
OF, | I, | (Pins12,14,16,18)
L L L
L H H
H X 4
Inputs Outputs
oF, | 1, | (Pins3,57,9)
L L L
L H H
H X r4

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance

Connection Diagram

Pin Assignment for
SOIC and QSOP
g 2.
e N TG
ot e,
4 '\_: 17
=] \_ T
05— \_ %
N
YN e
o N
10 11
GND —— —
TL/F/11356-2
Pin Names Description
OE,, OE» TRI-STATE Output Enable Inputs
lo-l7 Inputs
0p-07 Outputs
SOIC JEDEC | SOICEIAJ | SSOP JEDEC
Order Number | 74LVQ244SC | 74LVQ244SJ | 74LVQ244QSC
74LVQ244SCX | 74LVQ244SJX | 74LVQ244QSCX
See NS
Package Number M20B M20D MQA20
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Absolute Maximum Rating (Note)

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

Supply Voltage (Vcg) —0.5Vto +7.0V
DC Input Diode Current (l\k)
V)= —0.5V —20mA
V) = Vgg + 0.5V +20 mA

DC Input Voltage (V))

DC Output Diode Current (Iok)
Vo = —0.5V

—0.5Vto Vg + 0.5V

—20 mA

Recommended Operating

Conditions
Supply Voltage (Vcc)

Lva 2.0V to 3.6V
Input Voltage (V)) 0V to Voo
Output Voltage (Vo) 0V toVeo
Operating Temperature (Ta)

74LVQ —40°Cto +85°C

Minimum Input Edge Rate AV/At
V| from 0.8V to 2.0V

Vo = Vo + 0.5V +20 mA Vce @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5VtoVge + 0.5V
DC Output Source
or Sink Current (o) +50 mA
DG V¢c or Ground Current
(Ilcc or lgnD) +400 mA
Storage Temperature (TsTg) —65°C to +150°C
DC Latch-Up Source or
Sink Current +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Electrical Characteristics
74LVQ244 74LVQ244
Vee Ta = —40°C
= 4 925°
Symbol Parameter v Ta 25°C to +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level Vout = 0.1V
Input Voltage 30 15 20 20 v orVggc — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 80 15 08 08 v orVgg — 0.1V
VoH Minimum High Level 3.0 2.99 2.9 29 \ loutr = —50 pA
Output Voltage x _
3.0 258 2.48 v Vin = Vi or Vik
lon= —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 \" lout = 50 pA
Output Voltage * =
3.0 0.36 0.44 v ViN = Vi or Viy
loL = 12mA
N Maximum Input V| = Vg, GND
Leakage Current 38 £04 £1.0 KA

*All outputs loaded thresholds on input associated with output under test.
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LVQ244

DC Electrical Characteristics (continued)

74LVQ244 ' 74LVQ244
Symbol Parameter ‘:3;’ Ta= +25°C T‘::_'_;;zc Units | Conditions
. Typ Guaranteed Limits N

loLb ‘+Minimum Dynamic 3.6 ‘ 36 mA VoLp = 0.8V Max (Note 1)
loHD Output Current 36 —25 mA | Vorp = 2.0V Min (Note 1)
Icc Maximum Quiescent - ‘ VIN = Vce

Supply Current 36. 40 . ) 400 KA or GND
loz Maximum TRI-STATE . ‘ VI(OE) = Vi, VIH

Leakage Current 3.6 +0.25 +25 pA V) = Vg, GND

Vo = Vgg, GND

VoL, Quiet Output 33 04 0.8 v (Notes 2, 3)

Maximum Dynamic Vo ’ ! : '
VoLv Quiet Output 33 —04 08 v (Notes 2, 3)

Minimum Dynamic Vo ’ : ’ '
ViHD Minimum High Level 33 17 20 L v (Notes 2, 4)

Dynamic Input Voltage ’ : i .
ViLo MaXIml_:m Low Level 33 17 08 L ) v (Notes 2, 4)

Dynamic Input Voltage )

fMaximum test duration 2.0 ms, one output loaded at a time. ) .

Note 1: Incident wave swi gon ission lines with impedances as low as 759 for ial temp e rangeis g d for 74LVQ.
Note 2: Worst case package.

Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|.p), OV to threshold
(ViHp), f = 1 MHz.

AC Electrical Characteristics: see Section 2 for Test Methodology

74LVQ244 74LVQ244
e Ta = —40°C
Symbol Parameter \:3;: " 2‘ _ :: 5: to +85°C Units
y ‘ , L P CL = 50 pF
"~ Min Typ Max Min Max
tPHL, Propagation Delay 27 20 - 84 127 .20 14.0 ns
tpLH Data to Output 3.3 +0.3 2.0 7.0 9.0 2.0 95
tpzL, Output Enable Time a7 2.5 9.6 16.9 25 18.0 ns
tpzH 3.3+0.3 25 8.0 12.0 25 12,5
tpHZ, Output Disable Time 2.7 ‘ 1.0 C 108 190 1.0 20.0 ns
tprz 3.3 £0.3 1.0 9.0 13.5 1.0 14.0
tosHLs Output to Output 2.7 f 1.0 15 15 ns
tosLH Skew* Data to Output 3.3 £0.3 1.0 1.5 15

*Skew is defined as the absolute value of the difference 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 (togHL) or LOW to HIGH (togH). Parameter guaranteed by design.

Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Ve = Open
Cpp Powerpussnpatxon 70 oF Voo = 3.3V
Capacitance

Note 1: Cpp is measured at 10 MHz.
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@National

Semiconductor
74LVQ245

Low Voltage Octal Bidirectional Transceiver
with TRI-STATE® Inputs/Outputs

General Description

The LVQ245 contains eight non-inverting bidirectional buff-
ers with TRI-STATE outputs and is intended for bus-orient-
ed applications. Current sinking capability is 12 mA at both
the A and B ports. The Transmit/Receive (T/R) input deter-
mines the direction of data flow through the bidirectional
transceiver. Transmit (active-HIGH) enables data from A
ports to B ports; Receive (active-LOW) enables data from B
ports to A ports. The Output Enable input, when HIGH, dis-
ables both A and B ports by placing them in a HIGH Z condi-
tion.

Features

m |deal for low power/low noise 3.3V applications

m |Implements patented Quiet Series EMI reduction
circuitry

B Available in SOIC JEDEC, SOIC EIAJ and QSOP
packages

@ Guaranteed simultaneous switching noise level and
dynamic threshold performance

m Improved latch-up immunity

@ Guaranteed incident wave switching into 75Q

B 4 kV minimum ESD immunity

m MIL-STD-883 54 ACQ products are available for
Military/Aerospace applications

Ordering Code: see section 11

Logic Symbols Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and QSOP
0 ——]63 1 20
T/Ets ENT (BA) R 2 19 ;%c
' 3 EN2 (AB) * 3 3 18
LLLlLl] n g,

Ay A3 A A vi A
_OOE‘O'\:zJA"s‘e7 ‘ot zvj'ao Ais 16:'2
—ts A —>] 5, JypaL. g

B B B B 8, B B & > s, a =L s,
IR RRR Az =4 [—4¢>—5; AGB ‘395
TL/F/11357-1 Ay —>—] >3, A £l b=y .‘296
Ag = 4>—58; oNp 2 = i B,
Ag ==~ [—¢>—5;
Ay—] 5, TL/F/11357-3
TL/F/11357-2
Truth Table
Pin_Names Description __ Inputs _ Outputs
OE Output Enable Input OE T/R
T/R Tl.'ansmlt/ Receive Input L L Bus B Data to Bus A
Ag-A7 Side A TRI-STATE Inputs or L H Bus A Data to Bus B
TRI-STATE Outputs H X HIGH-Z State
Bo-B7 Side B TRI-STATE Inputs or
- H = HIGH Voltage Level
TRI-STATE Outputs L = LOW Voltage Level
X = Immaterial
SOIC JEDEC SOIC EIAJ SSOP JEDEC
Order Number 74LVQ245SC | 74LVQ245SJ | 74LVQ245QSC
74LVQ245SCX | 74LVQ245SJX | 74LVQ245QSCX
See NS Package Number M20B M20D MQA20
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LVQ245

Absolute Maximum Ratings (Note)

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

Supply Voltage (Vo) —0.5Vto +7.0V
DC Input Diode Current (k)
V) = —0.5V —20mA
V| = Vgg + 0.5V +20 mA

DG Input Voltage (V)) —-0.5VtoVge + 0.5V

Recommended Operafing

Conditions
Supply Voltage (Vcc)

Lva 2.0V o0 3.6V
Input Voltage (V) 0V to Vee
‘Output Voltage (Vo) 0V to Vg

Operating Temperature (Ta)

DC Output Diode Current (lok) 74LVQ —40°Cto +85°C
Vo = —0.5V —20mA Minimum Input Edge Rate (AV/At)
Vo = Vcc + 0.5V +20 mA Vi from 0.8V to 2.0V ,
DG Output Voltage (Vo) —0.5VtoVgg + 0.5V Vce @ 3.0V 125 mV/ ns
DG Output Source
or Sink Current (i) +50 mA
DG Vg or Ground Current
(lcc or lanp) +400 mA
Storage Temperature (TsTg) —65°C to +150°C
DC Latch-Up Source or
Sink Current +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum raings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Electrical Characteristics
74LVQ245 74LVQ245
Vee _ Ta= . "
Symbol Parameter iy Ta : +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level Vout = 0.1V
Input Voltage 30 15 20 20 v orVgec — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 30 15 08 08 v orVgc — 0.1V
VoH Minimum High Level 3.0 299 29 29 v lout = —50 pA
Output Voltage
*ViN = ViLorViy
3.0 2.58 2.48 v o = —12mA
VoL Maximum Low Level 3.0 0.002 01 0.4 v lout = 50 pA
Output Voltage
*ViN = ViLorViy
3.0 0.36 0.44 \ loL = +12mA
IN Maximum Input + N V| = Voo, GND
Leakage Current 36 £01 £10 KA

*All outputs loaded; thresholds on input associated with output under test.
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DC Electrical Characteristics (continued)

SP2OAT

74LVQ245 74LVQ245
Vce Ta=
=+
Symbol Parameter s TaA 25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits

loLp TMinimum Dynamic . VoLp = 0.8V Max
Output Current 36 36 mA (Note 1)

loHD _ VoHD = 2.0V Min

3.6 25 mA (Note 1)

lcc Maximum Quiescent ViN = Vco

: Supply Current 36 4.0 400 KA or GND

lozT Maximum 1/0 VI(OE) = Vi, VIH
Leakage Current 3.6 +0.3 +3.0 nA V| = Vg, GND

Vo = Vg, GND

VoLp Quugt Output . 33 05 08 v (Notes 2, 3)
Maximum Dynamic Vo

VoLv Qf.u.et Output . 3.3 _05 _o0s8 v (Notes 2, 3)
Minimum Dynamic Vo

ViHD Maxumt:um High Level 33 16 20 v (Notes 2, 4)
Dynamic Input Voltage

ViLp Maxnmt.lm Low Level 33 17 08 v (Notes 2, 4)
Dynamic Input Voltage

TMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave swi on ission lines with imped: as low as 759 for P range is g d for 74LVQ.

Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data inputs are driven 0V to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|_p), OV to threshold
(ViHp), f = 1 MHz.

AC Electrical Characteristics: see Section 2 for Test Methodology

74LVQ245 74LVQ245
= o Ta = —40°C
Symbol Parameter ‘:3;: 1;‘; — ;:5 Fc to +85°C Units
L=>p CL = 50 pF
Min Typ Max Min Max
tPHL, tPLH Propagation Delay 2.7 2.0 9.0 14.0 2.0 15.0 ns
3.3 £0.3 2.0 7.5 10.0 2.0 10.5
tpzL, tpzH Output Enable Time 2.7 3.0 10.2 18.3 3.0 19.0 ns
3.3 £0.3 3.0 8.5 13.0 3.0 13.5
tpHz, tPLZ Output Disable Time 2.7 1.0 10.2 20.4 1.0 21.0 ns
3.3 £0.3 1.0 8.5 145 1.0 15.0
tosHL, Output to Output 27 1.0 1.5 1.5 ns
tosLH Skew* . 3.3 £0.3 1.0 1.5 1.5
*Skew is defined as the absolute value of the difference b 1 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 (togHi) or LOW to HIGH (togLH). Parameter guaranteed by design.
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Capacitance
Symbol Parameter Typ Units Conditions
CiNn Input Capacitance 45 pF Vcc = Open
Ciso Input/Output -
Capacitance 15 pF Vee = 8.3V
Cep Power Dissipation ' -
(Note 1) Capacitance 67 pF Vee = 3.3V

Note 1: Cpp is measured at 10 MHz.
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Semiconductor

74LVQ273

Low Voltage Octal D Flip-Flop

General Description

The LVQ273 has eight edge-triggered D-type flip-flops with
individual D inputs and Q outputs. The common buffered
Clock (CP) and Master Reset (MR) input load and reset
(clear) all flip-flops simultaneously.

The register is fully edge-triggered. The state of each D in-
put, one setup time before the LOW-to-HIGH clock tran-
sition, is transferred to the corresponding flip-flop’s Q out-
put.

All outputs will be forced LOW independently of Clock or
Data inputs by a LOW voltage level on the MR input. The
device is useful for applications where the true output only is
required and the Clock and Master Reset are common to all
storage elements.

Features

® Ideal for low power/low noise 3.3V applications

® Implements patented Quiet Series EMI reduction
circuitry

B Available in SOIC JEDEC, SOIC EIAJ and QSOP
packages

@ Guaranteed simultaneous switching noise level and
dynamic threshold performance

® Improved latch-up immunity

B Guaranteed incident wave switching into 75Q

® 4 kV minimum ESD immunity

@ MIL-STD-883 54ACQ products are available for Mili-
tary/Aerospace applications

Ordering Code: see section 11

Logic Symbols Connection Diagram
Pin Assignment for
|EEE/IEC SOIC and QSOP
HEEEEEN 7w 7 w7 npv
Do Dy D, D3 Dy D5 Dg Dy P c1 %2 1o]q,
CP Dg—3 18 =0y
Dy~ 1D o
MR l: L 20 D=4 17105
— Y
Q Q Q Q5 Q4 Q5 Q O D, — o, Q-5 1605
[T I T T 111 oy ., % o
TL/F/11358-1 0, —] o, e 1410
0;—8 13f-o,
05— — % =9 12f~q,
05— — % oND—{ 10 11f-ce
D7 — —Q
TU/F/11358-2 TL/F/11358-3
Pin Names Description
Do-D7 Data Inputs
MR Master Reset
CP Clock Pulse Input
Qp-Q7 Data Outputs
SOIC Solc SSOP
JEDEC EIAJ JEDEC
Order Number 74LVQ273SC 74LVQ273SJ 74L.VQ273QSC
74LVQ273SCX 74LVQ273SJX 74LVQ273QSCX
See NS Package Number M20B M20D MQA20
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LvQ273

Absolute Maximum Ratings (Note)

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 Diode Current (ljx)
Vi = —05V —20 mA
V) = Vg + 0.5V +20mA

DC Input Voltage (V)
DC Output Diode Current (lok)

—0.5VtoVge + 0.5V

Recommended Operating

Conditions '
Supply Voltage (Vcc)

Lva 2.0Vto 3.6V
Input Voltage (V) 0V to Vgo
Output Voltage (Vo) 0V to Voo
Operating Temperature (Ta)

74LVQ —40°C to +85°C

Minimum Input Edge Rate AV/At
VN from 0.8V to 2.0V

Vo = —0.5V —20 mA
Vo = Voo + 0.5V +20 mA Vce @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5Vto Vg + 0.5V
DC Output Source ‘
or Sink Current (lp) +50 mA
DC Vg or Ground Current
(Icc or lanp) +400 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-up Source or
Sink Gurrent +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions" table will define
the conditions for actual device operation.
DC Characteristics
74LVQ273 74LVQ273
Vee _ o Ta=
Symbol . Parameter ™ Ta = +25°C —40°C'to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level Vour = 0.1V
' Input Voltage 3.0 15 20 20 v orVgc — 0.1V
ViL Maximum Low Level Vout = 0.1V
) Input Voltage 3.0 15 0.8 0.8 v orVgc — 0.1V
VoH Minimum High Level 3.0 . 2.99 29 2.9 Vv lout = —50 nA
Output Voltage
. * =
3.0 258 2.48 v VI:;‘H =Vﬂ-1°£ :’n';{
VoL Maximum Low Level lout = 50 pA
Output Voltage 3.0 0.002 0.1 0.1 \"
* =
3.0 0.36 0.44 v Vin IOLV'=L1°2' ::/';
IiN Maximum Input Vi = Vg, GND
Leakage Current 3.6 £04 1.0 A

*All outputs loaded; thresholds on input associated with output under test.
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DC Characteristics (continued)

€.20A1

74LVQ273 74LVQ273
Symbol Parameter ‘('3;: Ta = +25°C _a0° g‘::_'_ 85°C Units Conditions
Typ Guaranteed Limits
FMinimum Dynamic VoLp = 0.8V Max
loLp Output Current 36 36 mA (Note 1)
_ VoHp = 2.0V Min
loHD 36 25 mA (Note 1)
Icc Maximum Quiescent a5 46 200 A Vin = Ve or GND
Supply Current ’ : ’ B
Vorp Quiet Output 33 04 08 v (Notes 2, 3)
Maximum Dynamic Vg ’ ’ :
VoLv Quiet Output 33 _03 _08 v (Notes 2, 3)
Minimum Dynamic Vo ’ ) )
Viro Maximurn High Level 33 | 17 20 v (Notes 2, 4)
Dynamic Input Voltage
Vio Maximum Low Level 33 16 0.8 v (Notes 2, 4)
Dynamic Input Voltage

TMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave switching on ission lines with imped as low as 750 for cc ial temp range is g d for 74LVQ.
Note 2: Worst case package.

Note 3: Max number of outputs defined as (n). Data Inputs are driven OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V|_p), OV to threshold (Vinp), f
= 1MHz.

AC Electrical Characteristics: see Section 2 for Test Methodology

74LVQ273 74LVQ273
- o Ta = —40°C
Symbol Parameter ‘:3;: 1;? _ ; ; 5: to +85°C Units
L=230p CL = 50pF
Min Typ Max Min Max
fmax Maximum Clock 27 50 45 MHz
Frequency 3.3 £0.3 90 75
tPLH Propagation Delay 2.7 4.0 9.6 17.6 3.0 20.0 ns
CPto Qp 3.3 £0.3 4.0 8.0 12,5 3.0 14.0
tPHL Propagation Delay 2.7 4.0 10.2 18.3 3.5 20.5 ns
CPto Qp 3.3 £0.3 4.0 8.5 13.0 3.5 14.5
tPHL Propagation Delay 2.7 4.0 10.2 18.3 3.5 20.0 ns
MRtoQ, 3.3 103 4.0 8.5 13.0 35 14.0
tosHL Output to Output 2.7 1.0 1.5 1.5 ns
tosLH Skew* 3.3 £0.3 1.0 1.5 1.5

*Skew is defined as the absolute value of the difference between the actual propagation delay for any two outputs within the same packaged device. The
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosH1) or LOW to HIGH (tosiH). Parameter guaranteed by design. Not
tested.
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AC Operating Requirements: see Section 2 for Test Methodology

74LVQ273 74LVQ273
- . Ta= —40C
Symbol Parameter \:“;f .’é — -;:5: to +85°C Units
L=30p CL = 50 pF
Typ Guaranteed Minimum
tg 'Setup Time, HIGH or LOW 2.7 6.5 8.5 ns
Dy to CP 3.3 £0.3 5.0 6.0
th Hold Time, HIGH or LOW 27 0.0 0.0 ns
Dp to CP 3.3 £0.3 0.0 0.0
tw Clock Pulse Width 2.7 7.0 8.5 ns
HIGH or LOW 3.3 £0.3 5.5 6.0
tw MR Pulse Width 2.7 7.0 8.5 ns
HIGH or LOW 3.3 £0.3 5.5 6.0
tw Recovery Time 2.7 5.0 65 ns
MR to CP 3.3 +0.3 4.0 45
Capacitance
Symbol Parameter Typ Units Conditions .
(o Input Capacitance 45 pF Vog = Open’
Cpp Power Dissipation a5 F Vec = 3.3V
(Note 1) Capacitance P

Note 1: Cpp is measured at 10 MHz.
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Semiconductor
74LVQ373

Low Voltage Octal Transparent Latch

with TRI-STATE® Outputs

General Description

The LVQ373 consists of eight latches with TRI-STATE out-
puts for bus organized system applications. The latches ap-
pear transparent to the data when Latch Enable (LE) is
HIGH. When LE is low, the data satisfying the input timing
requirements is latched. Data appears on the bus when the
Output Enable (OE) is LOW. When OE is HIGH, the bus
output is in the high impedance state.

Features

m |deal for low power/low noise 3.3V applications

m Implements patented Quiet Series EMI reduction
circuitry

W Available in SOIC JEDEC, SOIC EIAJ and QSOP
packages

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

u Improved latch-up immunity

m Guaranteed incident wave switching into 750

| 4 kV minimum ESD immunity

m MIL-STD-883 54ACQ products are available for Mili-
tary/Aerospace applications

Ordering Code: see Section 11

€.E0A1

Logic Symbols Connection Diagram
C Pin Assignment for
IEEE/IEC SOIC and QSOP
— N\
OF EN OE—1 . 20 =V
LE c1 0p— 2 19f=0;
LILlLltl o B v —% D=3 i
Do Dy Dy D5 Dy D5 Dg Dy b, — o D=4 171=Dg
—LE o o 0,~15 16 =0
— 2
—olot D’_ . 0,46 15}=0g
O 0 0 05 04 05 05 Oy Ds 03 b,~17 14105
BEEEREE s > ol B i Iy
TL/F/11359-1 D5 = o 0;—9 12 L—04
Dg — L0
GND~—f 10 11f=LE
b — —0 B
TL/F/11359-2 TL/F/11359-3
Pin Names Description
Do-D7 Data Inputs
LE Latch Enable Input
OE Output Enable Input
0p-07 TRI-STATE Latch Outputs
SOIC JEDEC SOIC EIAJ SSOP JEDEC
Order Number 74LVQ373SC | 74LVQ373SJ | 74LvVQ373QSC
74LVQ373SCX | 74LVQ373SJX | 74LVQ373QSCX
See NS Package Number M20B M20D MQA20
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Functional Description

The LVQ373 contains eight D-type latches with TRI-STATE
standard outputs. When the Latch Enable (LE) input is
HIGH, data on the D, inputs enters the latches. In this con-
dition the latches are transparent, i.e., a latch output will
change state each time its D input changes. When LE is
LOW, the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran-
sition of LE. The TRI-STATE standard outputs are con-
trolled by the Output Enable (OE) input. When OE is LOW,
the standard outputs are in the 2-state mode. When OE is
HIGH, the standard outputs are in the high impedance mode
but this does not interfere with entering new data into the
latches. )

Logic Diagram

Dy - Dy b, - Dy

Truth Table o
Inputs Outputs

LE OF Dn O

X H X .z

H L L L

H L H H

L L X o

H = HIGH Voltage Level

L = LOW Voltage Level

Z = High Impedance

X = Immaterial )

Op = ‘Previous Og before HIGH to Low transition of Latch Enable

%
—

—O) >

ol
I —=
—Ol

ol
1
am® 2]

ol
|
[ e (]

ol
1
Lol

f=]

04 05 0 %
TL/F/11359-5

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (Note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Recommended Operating

Office/Distributors for avalilability and specifications. Conditions

Supply Voltage (Vcg) —0.5Vto +7.0V Supply Voltage (Vco)

DC Input Diode Current (l) Lva 2.0Vto 3.6V
V)= —-0.5V : —20mA Input Voltage (V)) 0V to Vco
Vi = Vcc + 0.5V +20mA Output Voltage (Vo) 0V to Voo

DC Input Voltage (\"D] —0.5Vto VCC + 0.5V Operaﬁng Temperature (TA)

DC Output Diode Current (lok) 74LvQ —40°C to +85°C
Vo = —-0.5V —20mA Minimum Input Edge Rate (AV/At)

Vo = Vg + 0.5V +20 mA VN from 0.8V to 2.0V

DC Output Voltage (Vo) —0.5VtoVgg + 0.5V Vce @ 3.0V 125 mV/ns

DC Output Source
or Sink Current (lp) +50 mA

DC V¢c or Ground Current
(Icc or Ignp) +400 mA

Storage Temperature (TsTg) —65°Cto +150°C

DC Latch-Up Source or
Sink Current +300 mA

Note: The “Absolute Maximum Ratings” are those values

beyond which the safety of the device cannot be guaran-

teed. The device should not be operated at these limits. The

parametric values defined in the “Electrical Characteristics”

table are not guaranteed at the absolute maximum ratings.

The “Recommended Operating Conditions” table will define

the conditions for actual device operation.

DC Characteristics

74LVQ373 74LVQ373
Vee _ Ta=
Symbol Parameter ) Ta = +25°C —40°C to +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level Vourt = 0.1V
Input Voltage 3.0 15 20 20 v orVgc — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 3.0 15 0.8 0.8 v orVgc — 0.1V
VoH Minimum High Level 3.0 2.99 2.9 2.9 v louT = —50 pA
Output Voltage . * -
3.0 2.58 2.48 v Vin = Vi or Vig
loH = —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 \ lout = 50 nA
Output Voltage Ny =
30 0.36 0.44 v ViN = ViLorVig
loL = 12 mA

Iin Maximum Input 36 +0.1 +£1.0 pA Vi = Vcc, GND

Leakage Current

*All outputs loaded; thresholds on input associated with output under test.
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LvQ373

DC Electrical Characteristics (continued)

Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V)_p), OV to threshold
(ViHD), f = 1 MHz. '

74LVQ373 | 74LVQ373
Vee _ Ta = —40°C ' .
Symbol Parameter ) Ta = +25°C to +85°C Units Conditions
Typ Guaranteed Limits
loLb ‘Minimum Dynamic 3.6 36 mA VoLp = 0.8V Max (Note 1)
IoHD Output Current 36 —25 mA | Vowp = 2.0V Min (Note 1)
Icc Maximum Quiescent VIN = Ve
Supply Current 3.6 ' 40 400 A or GND
loz Maximum TRI-STATE VI(CE) = Vi, VIH
Leakage Current 3.6 +0.25 +25 rA Vi = Vgg, GND
: Vo = Vce, GND
Vorp Qungt Output . a3 04 08 v (Notes 2, 3)
Maximum Dynamic Vo
VoLv an‘et Output . 33 03 —08 v (Notes 2, 3)
Minimum Dynamic Vo
ViHD Maxlmtfm High Level 33 17 20 v (Notes 2, 4)
Dynamic Input Voltage o
Vio Maxnml.lm Low Level 33 16 0.8 v (Notes 2, 4)
Dynamic Input Voltage
TMaximum test duration 2.0 ms, one output loaded at a time. .
Note 1: Incident wave switching on on lines with imped: as low as 75Q for ial p range'is g for 74LVQ.

AC Electrical Characteristics: see section 2 for Test .Methodology

74LVQ373 74LVQ373
. _ Ta = —40°C
Symbol Parameter ‘:S;: Té‘ _= :02 50: to +85°C Units
L=>p CL = 50 pF
Min Typ Max Min " Max
tPHL. Propagation Delay 27 25 9.6 14.8 25 16.0 e
tpLH Dpto Op, : 3.3 +0.3 25 8.0 10.5 25 11.0
tPLH, Propagation Delay 2.7 25 9.6 16.9 25 18.0 ns
tPHL LE to O, 3.3 £0.3 2.5 8.0 -12.0 2.5 12.5
tpz1, Output Enable Time 2.7 25 10.2 18.3 25 19.0 ns
tpzH 3.3 £0.3 2.5 8.5 13.0 2.5 13.5
tPHZ, Output Disable Time 2.7 1.0 10.8 20.4 1.0 21.0 ‘ns
tpLz 3.3 £0.3 1.0 9.0 14.5 1.0 15.0
tosHL, Output to Output Skew* 2.7 1.0 1.5 15 ns
tosLH 3.3 £0.3 1.0 1.5 1.5

*Skew is defined as the absolute value of the difference 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 (tosHp) or LOW to HIGH (tosiH). Parameter guaranteed by design.
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AC Operating Requirements: ses Section 2 for Test Methodology

74LVQ373 74LVQ373
_ o Ta = —40°C
Symbol Parameter ‘:3;7 TcA _ Z: S :.: to +85°C Units
L=>P CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 2.7 0 4.0 4.5 ns
3.3 £0.3 0 3.0 3.0
ty Hold Time, HIGH or LOW 2.7 0 1.5 1.5 ns
3.3 £0.3 0 15 1.5
tw LE Pulse Width, HIGH 2.7 24 5.0 6.0 ns
3.3 £0.3 2.0 4.0 4.0
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Vcc = Open
CpD Power Dissipation 39 F Voo = 3.3V
(Note 1) Capacitance P

Note 1: Cpp is measured at 10 MHz.
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| @National

Semiconductor
74LVQ374

General Description

- The LVQ374 is a high-speed, low-power octal D-type flip-

flop featuring separate D-type inputs for each flip-flop and
TRI-STATE outputs for bus-oriented applications. A buff-
ered Clock (CP) and Output Enable (OE) are common to all
flip-flops.

Low Voltage Octal D Fllp-Flop with TRI-STATE® Outputs

Features ‘

= Ideal for low power/low noise 3.3V applications

® Implements patented Quiet Series EMI reductlon
circuitry -

| Available in SOIC JEDEG, SOIC EIAJ and QSOP
packages

B Guaranteed simultaneous switching noise level and dy-
namic threshold performance

® Improved latch-up immunity

® Guaranteed incident wave switching into 750

® 4 kV minimum ESD immunity

m Buffered positive edge-triggered clock ,

m TRI-STATE outputs drive bus lines or buffer memory
address registers

m MIL-STD-883 54ACQ Products are available for M|I|-
tary/Aerospace Applications

Ordering Code: see Section 11

Logic Symbols Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and QSOP
I | - _ N
OE EN OE —{1 20 =V,
Dg Dy D, Dy D, Dg D, ce
-—cpo ' D Dy Dy D5 Dg D; cp o1 o tofo,
Dy—13 18f=D,
—O oe Do —110 Vi 0, =4 17}=0g
Op 0 0 05 04 05 05 O 0 = =0 o —5 16}~o;
Frrrerer b, = —0, 0,6 15}-o0g
TL/F/11360-1 0; — 03 D, ~7 14 =D
Dy = 04 D;~—18 13=D,
D — — 05 0;—19 12}=o0,
Dg = — 05 eno—J10 1 }=cp
D7 I B 07 TL/F/11360-3
TL/F/11360-2
Pin Names Description
Do-D7 Data Inputs
CP Clock Pulse Input
OE TRI-STATE Output Enable Input
0p-07 TRI-STATE Outputs
SOIC JEDEC SOIC EIAJ SOIC JEDEC
Order Number 74LVQ374SC | 74LVQ374SJ | 74LVQ374QSC
74LVQ374SCX | 74L.VQ374SJX | 74LVQ374QSCX
See NS Package Number M20B M20D MQA20
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Functional Description

Logic Diagram

Truth Table
The LVQ374 consists of eight edge-triggered flip-flops with
individual D-type inputs and TRI-STATE true outputs. The Inputs Outputs
buffered clock and buffered Output Enable are common to Dn CP OE On
all flip-flops. The eight flip-flops will store the state of their H e L H
individual D inputs that meet the setup and hold time re-
quirements on the LOW-to-HIGH Clock (CP) transition. With L - L L
the Output Enable (OE) LOW, the contents of the eight flip- X X H Z
flops are available at the outputs. When the OE is HIGH, the H = HIGH Voltage Level
outputs go to the high impedance state. Operation of the L = LOW Voltage Level
OE input does not affect the state of the flip-flops. X = Immaterial
Z = High Impedance
-/~ = LOW-to-HIGH Transition
Do Dy D, D3 Dy Ds Ds b;
MR T S N 5 P S P S P S5
CP D CP D cP D CP D CP D cP D CP D CP D
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
OF _OD T T T T o M | T
% O 0 03 04 05 % 07

TL/F/11360-5

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

LE0A1
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Absolute Maximum Ratings (Note)

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

Supply Voltage (Vo) —0.5Vto +7.0V
DC Input Diode Current (lk)
V) = —0.5V —20mA
V| = Vgc + 0.5V +20 mA

DC Input Voltage (V))

DC Output Diode Current (Iok)
Vo = —0.5V

—0.5Vto Veg + 0.5V

—20 mA

Recommended Operating

Conditions
Supply Voltage (Vce)

LvaQ 2.0Vto 3.6V
Input Voltage (V) 0V to Ve
Output Voltage (Vo) 0V to Voo
Operating Temperature (Tp)

74LVQ —40°Cto +85°C

Minimum Input Edge Rate (AV/At)
VN from 0.8V to 2.0V

Vo = Voo + 0.5V +20 mA Ve @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5Vto Vge + 0.5V
DC Output Source
or Sink Current (Ip) +50 mA
DC Vg or Ground Current
(Ilcc or lgND) +400 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-Up Source or
Sink Current +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.
DC Electrical Characteristics
74LVQ374 74LVQ374
Vee _ o Ta= "
Symbol Parameter vy Ta = +25°C _40°C to +85°C Units Conditions
Typ Guaranteed Limits
Vi Minimum High Level Vout = 0.1V
Input Voltage 30 15 20 20 v orVgc — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 3.0 15 08 08 v orVgg — 0.1V
VoH Minimum High Level 3.0 2.99 2.9 2.9 \ lour = —50 pA
Output Voltage *\iy =
3.0 258 2.48 v Vin = Vi or Viy
loH = —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 v lout = 50 pA
Output Voltage iy =
3.0 0.36 0.44 v ViN = ViLorVie
loL=12mA
N Maximum Input N + V| = Voo, GND
Leakage Current 3.6 £0.1 £1.0 KA

*All outputs loaded; thresholds on input associated with output under test.
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DC Electrical Characteristics (Continued)

74LVQ374 74LVQ374
Symbol Parameter \:3;: Ta = +25°C —a0° g‘t\o=+ 85°C Units Conditions
Typ Guaranteed Limits

loLp TMinimum Dynamic VoLp = 0.8V Max
Output Current 36 36 mA (Note 1)

loHD _ VoHp = 2.0V Min

3.6 25 mA (Note 1)

Icc Maximum Quiescent 36 4.0 40.0 A ViN = Vg or GND
Supply Current ’ : ’ ®

loz Maximum TRI-STATE VI(OE) = V|i, Vi
Leakage Current 3.6 +0.25 +25 LA Vi = Vcc, GND

Vo = Vg, GND

VoLp Quiet Output 33 05 08 v (Notes 2, 3)
Maximum Dynamic VoL i ’ :

Vorv Quiet Output _ _ (Notes 2, 3)
Minimum Dynamic Vo 83 0.3 0.8 v

ViHD Maximum High Level 33 17 20 v (Notes 2, 4)
Dynamic Input Voltage : ’ ’

ViLp Maximum Low Level 33 16 08 v (Notes 2, 4)
Dynamic Input Voltage : ’ :

‘TMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave switching on transmission lines with impedances as low as 75 for commercial temperature range is guaranteed for 74LVQ.
Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (V| p), OV to threshold
(ViHp), f = 1 MHz.

AC Electrical Characteristics: see section 2 for Test Methodology

74LVQ374 74LVQ374
_ . Ta = —40°C
Symbol Parameter ‘:s;: Té‘ _ :: 5: to +85°C Units
L=30P CL = 50pF
Min Typ Max Min Max
fmax Maximum Clock Frequency 27 55 50 MHz
3.3 £0.3 75 70
tpLH, Propagation Delay 2.7 3.0 11.4 18.3 3.0 19.0 ns
tPHL CPto Oy, 3.3 £0.3 3.0 9.5 13.0 3.0 13.5
tpzL, Output Enable Time 27 3.0 11.4 18.3 3.0 19.0 ns
tpzH 3.3 £0.3 3.0 9.5 13.0 3.0 13.5
tPHZ, Output Disable Time 27 1.0 1.4 20.4 1.0 21.0 ns
tpLz 3.3 £0.3 1.0 9.5 14.5 1.0 15.0
tosHL Output to Output Skew* 2.7 1.0 1.5 1.5 ns
tosLH CPto Oy 3.3 0.3 1.0 15 1.5

*Skew is defined as the absolute value of the difference 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 (tosHL) or LOW to HIGH (tosLH)- Parameter guaranteed by design.
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AC Operating Requirements: see section 2 for Test Methodology

74LVQ374 74LVQ374
_ Ta = —40°C
Symbol Parameter ‘:3;7 1;? _ -'5-02 50: to +85°C Units
L=30P CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 2.7 0 4.0 4.5 ns
Dy to CP 3.3 £0.3 0 3.0 3.0
tH Hold Time, HIGH or LOW 2.7 0 1.5 15 ns
Dp to CP 3.3 £0.3 0 15 15
tw CP Pulse Width, 2.7 2.4 5.0 6.0 ns
HIGH or LOW 3.3 £0.3 2.0 4.0 4.0
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Vcc = Open
Cpp Power Dissipation a9 s Vce = 3.3V
(Note 1) Capacitance P

Note 1: Cpp is measured at 10 MHz.
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Semiconductor
74LVQ573

Low Voltage Octal Latch with TRI-STATE® Outputs

General Description

The LVQ573 is a high-speed octal latch with buffered com-
mon Latch Enable (LE) and buffered common Output En-
able (OE) inputs. The LVQ573 is functionally identical to the
LVQ373 but with inputs and outputs on opposite sides of
the package.

Features

m |deal for low power/low noise 3.3V applications

® Implements patented Quiet Series EMI reduction
circuitry

® Available in SOIC JEDEC, SOIC EIAJ and QSOP pack-
ages

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

| Improved latch-up immunity

m Guaranteed incident wave switching into 75Q

H 4 kV minimum ESD immunity

@ MIL-STD-883 54ACQ products are available for Mili-
tary/Aerospace applications

Ordering Code: see Section 11

Logic Symbols Connection Diagram
Pin Assignment for
) ) IEEE/IEC SOIC and QSOP
[t tirtd o _ N
OE EN1 ]
D Dy Dp D3 Dy D5 Dg Dy . 20I Ve
. . LE=—ENZ Dg— 2 19 [oo
— | D~ 3 18
—oloe Dp=—]10 V=0, D1] ; i )_21
O 0 0, 03 04 05 05 O by = 0 2 2
— _ e 160
[T T TTTT11 % % N oo
TL/F/11361-1 D3 — 03 4 -1 4
0, — —o, Ds—]7 1405
D5 — — 0, Dg—1 8 13 =0
D = —0, o 12p=0;
] s
D, — —o, GND-1 10 t}-Le
TLF/1361-2 TL/F/11361-3
Pin Names Description
Do-D7 Data Inputs
LE Latch Enable Input
OE TRI-STATE Output Enable Input
0p-07 TRI-STATE Latch Outputs
SOIC JEDEC SOIC EIAJ SSOP JEDEC
Order Number 74LVQ573SC 74LVQ573SJ 74LVQ573QSC
74LVQ573SCX | 74LVQ573SJX | 74LVQ573QSCX
See NS Package Number M20B M20D MQA20
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LvQ573

Functional Description

The LVQ573 contains eight D-type latches with TRI-STATE
output buffers. When the Latch Enable (LE) input is HIGH,
data on the Dy, inputs enters the latches. In this condition
the latches are transparent, i.e., a latch output will change
state each time its D input changes. When LE is LOW the
latches store the information that was present on the D in-
puts a setup time preceding the HIGH-to-LOW transition of
LE. The TRI-STATE buffers are controlled by the Output
Enable (OE) input. When OE is LOW, the buffers are en-
abled. When OE is HIGH the buffers are in the high imped-
ance mode but this does not interfere with entering new
data into the latches. .

Logic Diagram

Dy

Truth Table
Inputs Outputs
OE LE D On
L H H H
L H L L
L L X Op
H X X 4

H = HIGH Voltage
L = LOW Voltage

Z = High Impedance
X = Immaterial

- Op = Previous Op before HIGH-to-LOW transition of Latch Enable

Dy
l—o I—D 1 )

[ o i=

k=l
]

>l ¥

I
% o 0,

Please note that this di

H

3

4

05

¥ ¥

‘TL/F/11361-5
gram is provided only for the ding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (ote)

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 Diode Current (1)
V| = —-0.5V —20 mA
V) = Vgg + 0.5V +20 mA

DC Input Voltage (V)
DC Output Diode Current (Iok)

—0.5VtoVgg + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vco)

Lva 2.0Vto 3.6V
Input Voltage (V) O0VtoVce
Output Voltage (Vo) 0VtoVge
Operating Temperature (Ta)

74LVQ —40°Cto +85°C

Minimum Input Edge Rate (AV/At)
Vin from 0.8V to 2.0V

Vo = —0.5V —20mA
Vo = Vo + 05V 120 mA Voo @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5VtoVge + 0.5V
DC Output Source
or Sink Current (o) +50 mA
DC V¢ or Ground
Current (Icc or IgnD) +400 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-Up Source or
Sink Current +300 mA
Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define .
the conditions for actual device operation.
DC Electrical Characteristics
74LVQ573 74LVQ573
Vcc _ o TA = —40°C .
Symbol Parameter s Ta = +25°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level E Vout = 0.1V
Input Voltage 3.0 15 20 20 v orVgg — 0.1V
ViL Maximum Low Level ; Vout = 0.1V
Input Voltage 80 18 08 08 v orVge — 0.1V
VoH Minimum High Level 3.0 299 2.9 2.9 \ lout = —50 pA
Output Voltage : W —
3.0 258 2.48 v ViN = Vi or Vi
loH= —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 \" lout = 50 pA
Output Voltage . _
3.0 0.36 0.44 v Vin = Vi or Vi
. loL =12mA
N Maximum Input + Vi = Vcc, GND
Leakage Current 36 01 £1.0 KA

*All outputs loaded; thresholds on input associated with output under test.
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LvQ573

DC Characteristics (continued)

* 74LVQ573 74LVQ573
Vce - o Ta= ‘
Symbol Parameter v Ta = +25°C —40°C to +85°C Units Conditions 1
Typ Guaranteed Limits
loLp ‘FMinimum Dynamic ‘ VoLp = 0.8 VpMax
: Output Current 36 36 mA (Note 1)
loHD - _ VoHD = 2.0V Vpin
3.6 25 mA (Note 1)
lcc Maximum Quiescent 36 4.0 40.0 A VIN = Vg or GNI?
Supply Current
loz Maximum TRI-STATE . VI(OE) = V|, VIH
Leakage Curent 3.6 +0.25 t25 pA V) = Vgg, GND
Vo = Vg, GND
VoLp Oungt Output - as 04 08 v (Notes 2, 3)
Maximum Dynamic VoL
VoLv angt Output ‘ 33 —0.4 —08 v (Notes 2, 3)
Minimum Dynamic Vo,
ViHD Maxumt.xm High Level a3 16 20 v (Notes 2, 4)
Dynamic Input Voltage :
ViLp Maxnml‘lm Low Level a3 16 0.8 v ~ (Notes 2, 4)
Dynamic Input Voltage
TMaximum test duration 2.0 ms, one output loaded at a time. )
Note 1: Incident wave switching on lines with imp as low as 759 for ial P rangeis g d for 74LVQ.

Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.
) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshoid (V|_p), OV to threshold

Note 4: Max number of Data Inputs (n) switching. (n — 1

(ViHD), f = 1 MHz.

AC Electrical Characteristics: see Section 2 for Test Methodology

74LVQ573 74LVQ573
_ Ta = —40°C
Symbol Parameter ‘:3;: % _ :: 5«0: to +85°C Units
L=50p CL = 50 pF
Min Typ Max Min Max
tPHL, ) ~ Propagation Delay 2.7 25 10.2 14.8 2.5 16.0 ns
. 1PLH Dpto Oy 3.3 £0.3 25 8.5 10.5 25 11.0
tpLH, Propagation Delay 2.7 25 10.2 16.9 25 18.0 ns
tPHL - "LEto O, . 3.3 +0.3 25 8.5 12,0 25 125"
tpzL, Output Enable Time 2.7 25 10.2 18.3 25 19.0 ns
tpzH ' 3.3 £0.3 2.5 8.5 13.0 25 13.5
tPHZ, Output Disable Time 2.7 1.0 10.8 20.4 1.0 210 . ns
tpLz 3.3 £0.3 1.0 9.0 - 145 1.0 15.0
tosHL, Output to Output Skew* 27 1.0 15 15 ns
tosLH Dnto Oy 3.3 0.3 1.0 1.5 1.5

*Skew is defined as the absolute value of the difference 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 (togHL or LOW to HIGH (tosLH). Parameter guaranteed by design.
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AC Operating Requirements: see section 2 for Test Methodology

€.SO0A1

74LVQ573 74LVQ573
_ o Ta = —40°C
Symbol Parameter ‘:s;‘: Té\ _ :02 5: to +85°C Units
L=30p CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 2.7 0 4.0 4.5 ns
DntoLE 3.3 £0.3 0 3.0 3.0
th Hold Time, HIGH or LOW 2.7 0 1.5 1.5 ns
DptoLE 3.3 £0.3 0 1.5 1.5
tw LE Pulse Width, HIGH 2.7 24 5.0 6.0 ns
3.3 £0.3 2.0 4.0 4.0
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Vcc = Open
Cpp Power Dissipation a7 F Vee = 3.3V
(Note 1) Capacitance P

Note 1: Cpp is measured at 10 MHz.
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Semiconductor

LVT Family
Low Voltage High Speed BiCMOS Logic

Features

Advantages

Extended Vg range from 2.7V to 3.6V, compatible with
JEDEC Std. No. 8-1B

Fully characterized for unregulated battery operation

State-of-the-Art sub-micron BICMOS process with special low
voltage enhancements

3.3V logic family with equivalent performance of 5V ABT logic
family; Propagation delays as fast as 4 ns

Mixed-Voltage circuitry

5V tolerant inputs and outputs provide direct interface with
standard 5V buses and 5V devices

+64 mA/ —32 mA drive current

Drives large loads, buses, or memory arrays

Bus-hold circuitry

Eliminates external pullup or pulldown resistors on I/O pins
that are being unused or floating

Power Up/Down TRI-STATE®

Guaranteed glitch-free bus interface during Power Up/Down
cycle; Guaranteed Live (Hot) Insertion ’

SOIC, EIAJ-SOIC, and TSSOP packaging

Saves board space and weight; TSSOP compatible with
PCMCIA standards

Alternate source available

Product standardization. Ensured product supply

10-3
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LVT125

@National

Semiconductor
74LVT125

ADVANCE INFORMATION

3.3V ABT Quad Buffer with TRI-STATE® Outputs

General Description

The LVT125 contains four independent non-inverting buff-
ers with TRI-STATE outputs.

These buffers are designed for low-voltage (3.3V) Vgc ap-
plications, but with the capability to provide a TTL interface
to a 5V environment. The LVT125 is fabricated with an ad-
vanced BiCMOS technology to achieve high speed opera-
tion similar to 5V ABT while maintaining a low power dissi-
pation.

Features

® Input and output interface capability to systems at 5V
Vce

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

m Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

m Outputs source/sink —32 mA/+64 mA

m Available in SOIC JEDEC, SOIC EIAJ and TSSOP

m Functionally compatible with the 74 series 125

m Latch-up performance exceeds 500 mA

Ordering Code: see Section 11

Logic Symbol Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and TSSOP
By — D1 - 1 / 14
- vi—o — —V,
Ao =B EN ¢ Yo 2 13 -°
B — oy 17 .2
_ v o 0 L B
7~ ! 2y 1
8, — M 5 10 2
! v —o A
- | ENLas
By — 7 s
By = V0 GND— =0y
TL/F/12011-1 TL/F/12011-2
Truth Table
Pin Names Description Inputs Output
An, Bn Inputs Ap B, Op,
On TRI-STATE Outputs L L L
L H H
H X z
H = HIGH Voltage Level
L = LOW Voltage Level
Z = HIGH Impedance
X = Immaterial
SOIC JEDEC SOIC EIAJ TSSOP
Order Number 74LVT125M 74LVT1258J
74LVT125MX | 74LVT1258JX | 74LVT125MTCX
See NS Package Number M14A M14D MTC14
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74LVT240
3.3V ABT Octal Buffer/Line

ADVANCE INFORMATION

Driver with TRI-STATE® Outputs

General Description

The LVT240 is an inverting octal buffer and line driver de-
signed to be employed as a memory address driver, clock
driver and bus oriented transmitter or receiver which pro-
vides improved PC board density.

These octal buffers and line drivers are designed for low-
voltage (3.3V) V¢c applications, but with the capability to
provide a TTL interface to a 5V environment. The LVT240 is
fabricated with an advanced BiCMOS technology to achieve
high speed operation similar to 5V ABT while maintaining a
low power dissipation.

Features

® Input and output interface capability to systems at 5V
Vce

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

| Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading ’

m Outputs source/sink —32 mA/+64 mA .

= Available in SOIC JEDEC, SOIC EIAJ and TSSOP

@ Functionally compatible with the 74 series 240

Latch-up performance exceeds 500 mA

Ordering Code: seo section 11

Logic Symbol Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and TSSOP
o, e AN LIV
2 19 C
_ o] —<- OF,
b —] > VP35 5‘_3-\__‘?" 8 5
h— P2, N T
1, — b3, ! s-\__F- 16 -
5 05— 9
I — P O3 l _6 P\_Q}; 15 I
_ N
OF, —B en '3__3_ —% "
s\l lug
= > VP10, oo gLy
Iy = P 05
5] % | TLUFMZ012-2
I7 — P .
TLIF/12012-1
Truth Tables
Inputs Outputs Inputs Outputs
OE; In (Pins 12, 14, 16, 18) OE, In (Pins 3,5,7,9)
L L H L L H'
L H L L H L
H X z H X z
H = HIGH Voitage Level L = LOW Voltage Level X = Z = High Imped: :
|
Pin Names Description SOIC JEDEC SOICEIAJ TSSOP
OE4, OE, TRI-STATE Output Order Number | 74LVT240WM | 74LVT240SJ ‘
Enable Inputs 74LVT240WMX | 74LVT240SJX | 74LVT240MTCX
lo=l7_ Inputs See NS M208 M20D MTC20
00-07 TRI-STATE Outputs Package Number

OveLA
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LVT244

%National

Semiconductor
74LVT244

ADVANCE INFORMATION

3.3V ABT Octal Buffer/Line Driver

with TRI-STATE® Outputs

General Description

The LVT244 is an octal buffer and line driver designed to be
employed as a memory address driver, clock driver and bus
oriented transmitter or receiver which provides improved PC
board density. '

These octal buffers and line drivers are designed for low-
voltage (3.3V) Vg applications, but with the capability to
provide a TTL interface to a 5V environment. The LVT244 is
fabricated with an advanced BiCMOS technology to achieve
high speed operation similar to 5V ABT while maintaining a
low power dissipation.

Features

B Input and output interface capability to systems at 5V -
Vec

B Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

m Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

® Outputs source/sink —32 mA/+64 mA

m Available in SOIC JEDEC, SOIC EIAJ and TSSOP

m Functionally compatible with the 74 series 244

W Latch-up performance exceeds 500 mA

Ordering Code: ses section 11

Logic Symbol Connection Diagram
IEEE/IEC Pin Assignment
for SOIC and TSSOP
O By e — 1 A 20
% i 7o e
o — > vl N = Pl
" — °4—r§“5 T
1, — —0, |.—5-\_Q T I
Iy — —0; %5~ N — 5o
= ‘\_ < s
7 Ir- 14 o
OF, = £n °|° g Q_—J, [N
K] — 12 °
] - 0y —\ HS———0,
:4‘ D> v 24 GND—l—o- | S— 1 y
'5 = Y
Iy — }— 05 TL/F/12014-2
= —o
TUF/12014-1
Truth Tables
Inputs Outputs Inputs Outputs
OF, In (Pins 12, 14, 16, 18) OF, In (Pins 3,5,7,9)
L L L L L L
L H H L H H
H X V4 H X z
H = HIGH Voltage Level L=LOW Vol'tagel Level X = Immaterial Z = High Impedance
Pin Names Description SOIC JEDEC SOIC EIAJ TSSOP JEDEC
OE4, OEp TRI-STATE Output Order Number 74LVT244WM 74LVT244SJ
Enable Inputs 74LVT244WMX 74LVT244SJX | 74LVT244MTCX
lo-l7 Inputs See NS Package M20B M20D MTC20
00-07 Outputs Number
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Absolute Maximum Ratings (ote)

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

Supply Voltage (Vco) —0.5Vto +7.0V
DC Input Voltage (V) —0.5Vto +7.0V
Output Voltage (Vo)

Outputs Tri-stated —0.5Vto +7.0V

Outputs Active —0.5Vto Vge
DC Output Current (o)

Output in LOW State 128 mA

Output in HIGH State, Vo > Voo 64 mA
DC Input Diode Current (lk) V| < 0 —50 mA
DC Output Diode Current (lok) Vo < 0 —50 mA

Storage Temperature Range (TsTtg) —65°C to +150°C

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics™
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

DC Electrical Characteristics

Recommended Operating

Conditions
Supply Voltage
Operating
Input Voltage (V)
Output Voltage (Vo)
Output in Active State
Outputin “OFF” State
Minimum Input Edge Rate (At/AV)
VN = 0.8V-2.0V, Vo = 3.0V
Free Air Operating Temperature (Ta)

2.7Vto 3.6V
0Vto 5.5V

0VtoVce
0V to 5.5V

10 ns/V
—40°Cto +85°C

Vee Ta =—40°Cto +85°C . '
Symbol Parameter T Units Conditions
) Min yp Max
(Note 1)
Vik Input Clamp Diode Voltage 2.7 -1.2 Vv = —18mA
Vi Input HIGH Voltage 2.7-3.6 2.0 v Vo <0.1Vor
ViL Input LOW Voltage 27-36 0.8 Vo = Vgg — 0.1V
VoH Output HIGH Voltage 2.7-36 | Vcc — 0.2 v lon = —100 pA
2.7 24 \ loH = —8mA
3.0 2.0 \' loH = —32mA
VoL Output LOW Voltage 2.7 0.2 \ loL = 100 pA
2.7 0.5 \" loL = 24 mA
3.0 0.4 " loL = 16 mA
3.0 0.5 \ loL = 32mA
3.0 0.55 \" loL = 64 mA
liHoLp) | Bus-Held Input Minimum Drive 3.0 75 rA V| = 0.8V
-75 pA V)= 2.0V
liop) Bus-Held Input Over-Drive 3.0 500 RA (Note 2)
Current to Change State —500 A (Note 3)
Iy Input Current Oor3.6 10 RA V| = 5.5V
Control Pins 3.6 +1 RA Vi = 0VorVgc
Data Pins 3.6 -5 pA Vi=0v
1 BA | VI= Ve
iyt Control Pin Input Current 3.6 10 nA Vec £ V) £ 5.5V
lorFr Input or Output Current 0 +100 pA 0V < VjorVp < 6.5V
lozL TRI-STATE Output Leakage Current 36 -5 pA Vo =0V

10-7
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LVT244

DC Electrical Characteristics (continued)

v Ta =—40°C to +85°C
Symbol Parameter cc ) Typ Units Conditions
V) Min Max
(Note 1)
lozH TRI-STATE Output Leakage Current | 3.6 5 pA | Vo = Vce
lozq* | TRI-STATE Output Leakage Current | 3.6 10 pA (Voo < Vo <55V
IccH Power Supply Current V) = GNDor Vgg,
3.6 0.19| mA Outputs High
lcoL Power Supply Current a6 12 | maA Vi =.GND or Vg,
Outputs Low
lccz Power Supply Current V) = GND or Vcg,
36 019 | mA | Outputs Disabled
+ =
lcczH Power Supply Current 36 019 | mA V= GNQ orVge, Voc < Vo < 5.5V,
Outputs Disabled
Alcc Increase in Power Supply Current 36 0.2 ' mA | one Input at Vgc — 0.6V
(Note 4) : i Other Inputs at Vcc or GND

Note 1: All typical values are at Voc = 3.3V, Tp = 25°C.

Note 2: An external driver must source at least the specified current to switch from LOW to HIGH.
Note 3: An external driver must sink at least the specified current to switch from HIGH to LOW.
Note 4: This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

Dynamic Switching Characteristics: see Section 2 for Test Methodology (Note 1)

\7 Ta = 25°C Conditions
Symbol Parameter (3;3 i Yo Mo Units Cy = 50 pF, R = 5000
VoLp Quiet Output Maximum Dynamic Vo 3.3 0.8 v (Note 2)
VoLv Quiet Output Minimum Dynamic Vop 3.3 -0.8 \ (Note 2)
ViHD Minimum High Level Dynamic Input Voltage 3.3 \ (Note 3)
ViLo Maximum Low Level Dynamic Input Voltage 3.3 \ (Note 3)
Note 1: Che ized in SOIC pack dp , but not tested.

Note 2: Max number of outputs defined as (n). n—1 data inputs are driven OV to 3V. Output at LOW.
Note 3: Max number of data inputs (n) switching. n—1 inputs switching OV to 3V. Input-under-test switching: 3V to threshold (V|_p), OV to threshold (Viyp).

AC Electrical Characte\ristics: See Section 2 for Test Methodology

Ta = —40°C to +85°C

CL = 50 pF, R = 500Q
Symbol Parameter Vce = 3.3V £0.3V Vee = 2.7V Units

Typ
Min (Note 1) Max Min Max

tPLH Propagation Delay Data to Output 1.0 4.1 1.0 5.0 ns
tPHL 1.0 4.1 1.0 5.0
tpzH Output Enable Time 1.0 5.2 1.0 6.3 ns
tpzL 1.0 5.2 1.0 6.3
tpHZ Output Disable Time 1.8 5.1 1.8 5.6 ns
trLz 18 5.1 1.8 5.6
tosHL Output to Output Skew 10 ns
tosLH (Note 2) )

Note 1: Al typical values are at Voo = 3.3V, Ty = 25°C.

Note 2: Skew is defined as the absolute value of the difference 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 (togHi) or LOW to HIGH (tog| ). Parameter guaranteed by design.
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Capacitance (Note 1)

Symbol Parameter Min Typ Max Units Conditions

CiN Input Capacitance 4 pF Ve = 0V, V= 0VorVce
Cout Output Capacitance 8 pF Vee = 3.0V, Vo = 0VorVee
Note 1: Capaci is d at f f = 1 MHz, per MIL-STD-883B, Method 3012.
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LVT245

M Nationa| ADVANCE INFORMATION

Semiconductor

74LVT245
3.3V ABT Octal Bidirectional Transceiver
with TRI-STATE® Inputs/Outputs

General Description Features

The LVT245 contains eight non-inverting bidirectional buff- W Input and output interface capability to systems at 5V
ers with TRI-STATE outputs and is intended for bus-orient- Vee

ed applications. Current sinking capability is 64 mA at both  ® Bus-Hold data inputs eliminate the need for external
the A and B ports. The Transmit/Receive (T/R) input deter- pull-up resistors to hold unused inputs

mines the direction of data flow through the bidirectional  m Live insertion/extraction permitted

transceiver. Transmit (active-HIGH) enables data from A g power Up/Down high impedance provides glitch-free
ports to B ports; Receive (active-LOW) enables data from B bus loading

ports to A ports. The Output Enable input, when HIGH, dis- g Outputs source/sink —32 mA/ +64 mA

ables both A and B ports by placing them in a HIGH Z condi- - Ava:)l able in SOIC JEDEC, SOIC EIAJ and TSSOP

tion.

. X B Functionally compatible with the 74 series 245
These transceivers are designed for low-voltage (3.3V) Voo
applications, but with the capability to provide a TTL inter- ® Latch-up performance exceeds 500 mA
face to a 5V environment. The LVT245 is fabricated with an
advanced BiCMOS technology to achieve high speed oper-
ation similar to 5V ABT while maintaining a low power dissi-
pation.

Ordering Code: see section 11

Logic Symbols Connection Diagram
Pin Assignment
IEEE/IEC for SOIC and TSSOP
oE—as - 1 \ % 20
/R 3 EN1 (BA) T/R—] Ve
LLLLLlL] o Lt o e
L 1= —8
Ay v q | By A=Y 17,
—ole Ao b Ay Ay A A5 A By l > 2 I A:_sg 2:‘2
A = —>—5, Py b 155,
—41/R Ay =4 —>—5, ASJ"tE lB‘
B B B, B; B Bs B; B Ay~ > 55 As—aﬁ 13
HEBERERR Ay =] Digk = <2 s,
TL/F/12013-1 A —>— 55 GND.‘_‘ZEﬂ_‘.’.B’
A~ —>—5;
Ay =4 —4>—8, TL/F/12013-3
TL/F/12013-2
Truth Table
_Pl_n Names Description _ Inputs _ Outputs
OE Output Enable Input OE T/R
T/R Transmit/Receive Input L L Bus B Data to Bus A
Ap-A7 Side A Inputs or TRI-STATE Outputs L H B:js ADatato Bﬁs B
Bo-B7 Side B Inputs or TRI-STATE Outputs H X HIGH-Z State

H = HIGH Voltage Level L = LOW Voltage Level X = Immaterial

SOIC JEDEC SOIC EIAJ TSSOP JEDEC
Order Number 74LVT245WM | 74LVT245SJ
74LVT245WMX | 74LVT2458JX | 74LVT245MTCX
See NS Package Number M20B M20D MTC20
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Absolute Maximum Ratings (ote)

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
Output Voltage (Vo)

Outputs in TRI-STATE —-0.5Vto +7.0V

Outputs Active —0.5Vto Vee
DC Output Current (o)

Output in LOW State 128 mA

Output in HIGH State, Vo > Vco 64 mA
DC Input Diode Current (Ik) V| < 0 —50mA
DC Output Diode Current (Iok) Vo < 0 —50 mA

Storage Temperature (Tstg) —65°Cto +150°C

Note: The “Absolute Maximum Ratings"” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

DC Electrical Characteristics

Recommended Operating

Conditions
Supply Voltage

Operating 2.7V to 3.6V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vo)

Output in Active State 0V toVce

Output in “OFF” State 0V to 5.5V
Minimum Input Edge Rate (At/AV)

V|n = 0.8V-2.0V, Vgg = 3.0V 10 ns/V

Free Air Operating Temperature (Ta) —40°C to +85°C

Voo Ta = —40°C to +85°C
Symbol Parameter T Units Conditions
V) yp Max
(Note 1)
Vik Input Clamp Diode Voltage 2.7 -1.2 \" If=—18mA
ViH Input HIGH Voltage 2.7-3.6 y Vo <0.1Vor
ViL Input LOW Voltage 2.7-36 0.8 Vo = Vgg ~ 0.1V
VoH Output HIGH Voltage 2.7-36 | Vgc — 0.2 \ loy = —100 pA
2.7 \ loH= —8mA
3.0 v Ion = —32mA
VoL Output LOW Voltage 2.7 0.2 \ loL = 100 pA
2.7 0.5 \ loL=24mA
3.0 0.4 Y loL = 16 mA
3.0 0.5 v loL = 32mA
3.0 0.55 A loL = 64 mA
lHoLD) Bus-Held Input Minimum Drive 8.0 75 nA V| = 0.8V
—-75 rA | Vy =20V
liop) Bus-Held Input Over-Drive 500 pA | (Note2)
Current to Change State 3.0 —500 A (Note 3)
] Input Current Oor3.6 10 rA V) = 5.5V
Control Pins 3.6 +1 RA V)= 0VorVcc
Data Pins 36 -5 pA V=0V
1 pA | Vi=Vcc
s Control Pin Input Current 3.6 10 pA Voo € V) < 5.5V
lorr Input or Output Current 0 +100 pA 0V < (VjorVp) < 5.5V

10-11
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LVT245

DC Electrical Characteristics (Gontinued)

v Ta = —40°C to +85°C
Symbol Parameter cc Typ ‘ Units. Conditions
M| Min Max
(Note 1) .
lozL TRI-STATE Output Leakage Current | 3.6 : -1 pA | Vo =0V
lozH TRI-STATE Output Leakage Current | 3.6 1 pA | Vo = Vcc
lozqt | TRI-STATE Output Leakage Current | 3.6 10 pA | Voo < Vo <565V
lccH Power Supply Current 36 0.19 mA V= GNQ orVee,
: Outputs High
lcoL Power Supply Current 36 12 mA V| = GND or Vg,
Outputs Low
lccz Power Supply Current V| = GND or Vg,
86 019 1 MA | o tputs Disabled ,
+ =
lcczH Power Supply Current 36 019 mA \' GNQ orVee, Vo < Vo £ 5.5V,
Outputs Disabled
Alcc Increase in Power Supply Current 36 02 mA One Input at Vg — 0.6V
(Note 4) ’ i ' Other Inputs at Vg or GND

Note 1: All typical values are at Vog = 3.3V, Tp = 25°C.
Note 2: An external driver must source at least the specified current to switch from LOW to HIGH.
Note 3: An external driver must sink at least the specified current to switch from HIGH to LOW.

Note 4: This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

Dynamic Switching Characteristics : sce section 2 for Test Methodology

v, Ta = 25°C . Conditions
Symbol Parameter (3;3 i — Mo Units CL = 50 pF, R, = 5000
VoLp Quiet Output Maximum Dynamic Vo, 3.3 0.8 \" (Note 2)
VoLv Quiet Output Minimum Dynamic Vo 3.3 -0.8 v (Note 2)
ViHD Minimum High Level Dynamic Input Voltage 3.3 \ (Note 3)
ViLp Maximum Low Level Dynamic Input Voltage 3.3 \' (Note 3)
Note 1: C in SOIC pack i ter, but not tested.

Note 2: Max number of outputs defined as (n). n—1 data inputs are driven OV to 3V. Output at LOW.

Note 3: Max number of data inputs (n)

n—1 inputs

AC Electrical Characteristics: see Section 2 for Test Methodology

itching OV to 3V. Input-under-test switching: 3V to threshold (V)_p), OV to threshold (V|xp).

Ta = —40°Cto +85°C

CL = 50 pF, R = 500Q
Symbol Parameter Units

4 Vee = 3.3V £0.3V Vee = 2.7V '
Typ .
Min (Note 1) Max Min Max

tPLH Propagation Delay Data to Output 1.0 4.0 1.0 4.7 ns
tPHL 1.0 4.0 1.0 4.6
tpzH Output Enable Time 1.1 5.5 1.1 7.4 ns
tpzL 1.5 5.5 1.5 6.5
tPHZ Output Disable Time 2.2 5.9 2.2 6.5 ns
tpLz 20 . 4.8 2.0 4.8
tosHL Output to Output Skew 10 ) ns
tosLH (Note 2) !

Note 1: All typical values are at Vgg = 3.3V, T4 = 25°C.

Note 2: Skew is defined as the absolute value of the difference 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 (tosHL) or LOW to HIGH (tosiH). Parameter guaranteed by design.
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Capacitance (Note 1)
Symbol Parameter Min | Typ Max | Units Conditions
CiN Input Capacitance 4 pF Ve = 0V, V| = 0VorVgc
Ci/o 1/0 Capacitance 8 pF Vce = 3V, Vo = 0VorVeo
Note 1: Capacitance is at frequency f = 1 MHz, per MIL-STD-883B, Method 3012.

10-13
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LVT373

@National

Semiconductor
74LVT373 :

- ADVANCE INFORMATION

3.3V ABT Octal Transparent Latch

with TRI-STATE® Outputs

General Description

The LVT373 consists of eight latches with TRI-STATE out-
puts for bus organized system applications. The latches ap-
pear transparent to the data when Latch Enable (LE) is
HIGH. When LE is low, the data satisfying the input timing
requirements is latched. Data appears on the bus when the
Output Enable (OE) is LOW. When OE is HIGH, the bus
output is in the high impedance state.

These octal latches are designed for low-voltage (3.3V) Vco
applications, but with the capability to provide a TTL inter-
face to a 5V environment. The LVT373 is fabricated with an
advanced BiCMOS technology to achieve high speed oper-
ation similar to 5V ABT while maintaining a low power dissi-
pation.

Features

® Input and output interface capability to systems at 5V
Vce

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

m Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

m Outputs source/sink —32 mA/ +64 mA

B Available in SOIC JEDEC, SOIC EIAJ and TSSOP

m Functionally compatible with he 74 series 373

W Latch-up performance exceeds 500 mA

Ordering Code: see section 11

Logic Symbols Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and TSSOP
— /
OF EN OF —1 20— Ve
LE c1 0 =2 19f=o0,
Dy =3 18—
LLILll]] o —]0 vI—o " i
Do 0; D, D; D, Ds D D, D — Lo, b s
—ie 1 [ 16— 0g
0, =] — % 0, —6 15}~ 05
e, (13 Dy — t— O3
0 0 0, O3 0, 05 Og O 5 o D, =17 14]=Dg
TTT 11111 ] — o 13p-0,
TL/F/12015-1 5 5 05 —¢ 124=0,
Dg — — 0 6ND =4 10 1f-Le
b7 =] —07
TL/F/12015-3
TL/F/12015-2
Pin Names Description
Dg-D7 Data Inputs
LE Latch Enable Input
OE Output Enable Input
0p-07 TRI-STATE Latch Outputs
SOIC JEDEC SOICEIAJ TSSOP JEDEC
Order Number 74LVT373WM | 74LVT373SJ
74LVT373WMX | 74LVT373SJX | 74LVT373MTCX
See NS Package Number M20B M20D MTC20
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Functional Description

The LVT373 contains eight D-type latches with TRI-STATE
standard outputs. When the Latch Enable (LE) input is
HIGH, data on the D, inputs enters the latches. In this con-
dition the latches are transparent, i.e., a latch output will
change state each time its D input changes. When LE is
LOW, the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran-
sition of LE. The TRI-STATE standard outputs are con-
trolled by the Output Enable (OE) input. When OE is LOW,
the standard outputs are in the 2-state mode. When OE is
HIGH, the standard outputs are in the high impedance mode
but this does not interfere with entering new data into the
latches.

Logic Diagram

Dy 0 D

Truth Table
Inputs Outputs
LE OE Dy On
X H X V4
H L L L
H L H H
L L X Oo

H = HIGH Voltage Level

L = LOW Voltage Level

Z = High Impedance

X = Immaterial

Ogp = Previous Og before HIGH to LOW transition of Latch Enable

Ll

| T
[ oo
| T
—Of >

ol
—

e []
ol
I
e [
ol
S
am® [
ol
I
_olo
ol

sl
5>

TL/F/12015-4

| 1 | | | .
% N 0, 03 o 05 0 %
Please note that this diagram is provided only for the und ding of logic operations and should not be used to estimate propagation delays.
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LVT374

@National

Semiconductor
74LVGT374

ADVANCE INFORMATION

3.3V ABT Octal D Flip-Flop with TRI-STATE® Outputs

General Description

The LVT374 is a high-speed, low-power octal D-type flip-
flop featuring separate D-type inputs for each flip-flop and
TRI-STATE outputs for bus-oriented applications. A buff-
ered Clock (CP) and Output Enable (OE) are common to all
flip-flops.

These octal flip-flops are designed for low-voltage (3.3V)
Vcc applications, but with the capability to provide a TTL
interface to a 5V environment. The LVT374 is fabricated
with an advanced BiCMOS technology to achieve high
speed operation similar to 5V ABT while maintaining a low
power dissipation.

Features

| Input and output interface capablllty to systems at 5V
Vce

W Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

B Live insertion/extraction permitted

= Power Up/Down high impedance provides glitch-free
bus loading )

m Outputs source/sink —32 mA/+ 64 mA

® Available in SOIC JEDEC, SOIC EIAJ and TSSOP

m Functionally compatible with the 74 series 374

W Latch-up performance exceeds 500 mA

Ordering Code- See Sectlon 11

Logic Symbols Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and TSSOP
_ ) _ \
OE EN OFE —{1 20 = Vee
cp c1 09 =2 19)=0,
I U E 18l
Dy Dy D, Dy Dy D5 Dg Dy Do —41D > Vo, 0, —{4 17 = Dg
—icpP Dy = — 0 0, ~15 16 = 05
—oloe D, — —0, 0,—16 15— 05
O 0 0 03 0, 05 O O % % 27’ I
[T TTT 111 o — 2. oo
De — . 0; =19 12}~=o,
TL/F/12016-1 05 _05 enp =10 B
J ]
b % TL/F/12016-3
TL/F/12016-2
Pin
Names Description
Do-D7 Data Inputs
CP Clock Pulse Input
OE TRI-STATE Output Enable Input
0g-07 TRI-STATE Outputs
SOIC JEDEC SOIC EIAJ TSSOP JEDEC
Order Number 74LVT374WM | 74LVT374SJ
74LVT374WMX | 74LVT374SJX | 74LVT374MTCX
See NS Package Number M20B M20D MTC20
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Functional Description Truth Table
The LVT374 consists of eight edge-triggered flip-flops with Inputs Outputs
individual D-type inputs and TRI-STATE true outputs. The —
buffered clock and buffered Output Enable are common to Dn CP OE On
all flip-flops. The eight flip-flops will store the state of their H Ve L H
individual D inputs that meet the setup and hold time re- L Vs L L
quirements on the LﬂN-to~HIGH Clock (CP) transition. With X L L o
the Output Enable (OE) LOW, the contents of the eight flip- 0
flops are available at the outputs. When the OE is HIGH, the X X H z
outputs go to the high impedance state. Operation of the H = HIGH Voltage Level
OE input does not affect the state of the flip-flops. L = LOW Voltage Level
X = Immaterial
Z = High Impedance
-/~ = LOW-to-HIGH Transition
Op = Previous O, before HIGH to LOW of CP
Logic Diagram
Do by b, Dy 04 D5 Os b7
cp —Dc —9 g z * P’ * *
CP D (D) CP D CP D cP D cP () CP D
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

OF —OD -—1 1 - — 1 — 1
0 0, 05 0, 05 0g 0
TL/F/12016-4

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

vLELAT
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LVT646

@National

Semiconductor
74LVT646

ADVANCE INFORMATION

3.3V ABT Octal Transceiver/Register

with TRI-STATE® Outputs

General Description

The LVT646 consist of registered bus transceiver circuits, .

with outputs, D-type flip-flops, and control circuitry providing
multiplexed transmission of data directly from the input bus
or from the internal storage registers. Data on the A or B
bus will be loaded into the respective registers on the LOW-
to-HIGH transition of the appropriate clock pin (CPAB or
CPBA). The four fundamental handling functions available
are illustrated in Figures 1-4.

The bus transceivers are designed for low-voltage (3.3V)
Vcc applications, but with the capability to provide a TTL
interface to a 5V environment. The LVT646 is fabricated
with an advanced BiCMOS technology to" achieve high

speed operation similar to 5V ABT while maintaining a low -

power dissipation.

Features ,

m Input and output interface capability to systems at 5V
Vee

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused input

W Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

m Outputs source/sink —32 mA/+64 mA

m Available in SOIC JEDEC, and TSSOP

® Functionally compatible with the 74 series 646

m Latch-up performance exceeds 500 mA

Ordering Code: see section 11

Logic Symbols Connection Diagram
Pin Assignment
IEEE/IEC for SOIC and TSSOP
5 63
DIR 3EN1 (BA) CPAB—]1 ~ 24 =V
CPBA—;(E;TZ e SAB—2 23 F—CPBA
5BA————r105 DIR—] 3 22}—SBA
CPAB mmeme———>C6 Ag—{4 21}=3
LIl e 7 _ e 2008,
—Jcpan®o M1 f2 A5 A hs hs ‘0“"'[2 vo B 40? | N :2, j :: —:;
—sn8 50 > 3] B
— nlAR ! iad . a8 1785
A - =
—ern T T -7, o
— A | 82 . B
SBA -‘-’-E: j‘-’- s I 14f—Bg
—OI6 B, B B, B; B B By B h—-— A gl ano—d 12 13)-g,
Frrrrrnl ] 5
TL/F/12017-1 ) e TL/F/12017-3
Caae A g
g e I R
Sig IR A
TL/F/12017-2
Pin Names Description
Ao-A7 Data Register A Inputs
Data Register A Outputs
Bo-B7 Data Register B Inputs SOIC JEDEC TSSOP JEDEC
Data Register B Outputs Order Number | 74LVT646WM
CPAB, CPBA | Clock Pulse Inputs 74LVT646WMX | 74LVT646MTCX
SAB, SBA Transmit/Receive Inputs
G OQutput Enable Input See NS M24B MTC24
DIR Direction Control Input Package Number
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Real Time Transfer Real Time Transfer Storage from Transfer from
A-Bus to B-Bus B-Bus to A-Bus Bus to Register Register to Bus
— — —

A-Bus R 3 A-Bus A-Bus A-Bus

i i h 1; A v .

<] [=] (=] o [

< v v » & > .

B8-Bus v 8-Bus B-Bus B-Bus
TL/F/12017-6 TL/F/12017-7
TLIF/12017-4 TL/F/12017-5

Truth Table (Note)
_ Inputs Datal/O Function
G DIR CPAB CPBA SAB SBA Ag-A7 Bo-B7
H X HorL Horl X X Isolation
H X e X X X Input Input Clock Ap Data into A Register
H X X e X X Clock By, Data into B Register
L H X X L X Ap to Bp—Real Time (Transparent Mode)
L H -/~ X L X Clock Ap, Data into A Register
L H  Horl X H X Input | Output | A'gesister to By, (Stored Mode)
L H e X H X Clock Ap, Data into A Register and Output to B,
L L X X X L B to A,—Real Time (Transparent Mode)
L L X e X L Output Input Clock By, Data into B Register
L L X HorlL X H P P B Register to A, (Stored Mode)
L L X e X H Clock By, Data into B Register and Output to A

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.

H = HIGH Voltage Level

Logic Diagram_

DIR
CPBA
SBA
CPAB

L = LOW Voltage Level

X = Immaterial

-/~ = LOW-to-HIGH Transition

— o
—

Sesil

Ao-7

et f T I O
i %
!
! aP
i L
]
]
\
H |
E o
1
! %
i
; o
1
H o
1
i
1 |
: Do
| S RS demecccccccmcacaad-d
A v YyYvYyYvwyy y JV

TO 7 OTHER CHANNELS
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

> Bo-7

TL/F/12017-8
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LVT652

@National

Semiconductor
74LVT652

ADVANCE INFORMATION

3.3V ABT Octal Transceiver/Register

with TRI-STATE® Outputs

General Description

The LVT652 consists of bus transceiver circuits with D-type
flip-flops, and control circuitry arranged for multiplexed
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 HIGH log-
ic level. Output Enable pins (OEAB, OEBA) are provided to
control the transceiver function.

These bus/octal buffers and line drivers is/are designed for
low-voltage (3.3V) V¢c applications, but with the capability
to provide a TTL interface to a 5V environment. The LVT652
is fabricated with an advanced BiCMOS technology to
achieve high speed operation similar to 5V ABT while main-
taining a low power dissipation.

Features

m Input and output interface capability to systems at 5V
Ve

B Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

m Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

m Outputs source/sink —32 mA/+64 mA

= Available in SOIC JEDEC and TSSOP

® Functionally compatible with the 74 series 652

m Latch-up performance exceeds 500 mA

Ordering Code: see Section 11

Logic Symbols Connection Diagram
Pin Assignment
t t i t i i i t IEEE/IEC for SOIC and TSSOP
= —/

Ao A Ay As Ay A5 Ag Mg g:ﬁéi E:;E:ls; CPAB: ! 2 :v“
—Jcras oapl—  creA ™ saB—{2 23}~ cpBA
38 SBA—— . G5 oeAB —{ 3 22} sBa
— g;:A OEBAJO—  cpap b 66 Py 21}~ oEBA
— SAB 67 _ N

B B B, B; B, B; B B r ‘ N 201

>1d |50 By A —18 198

PTTI8TY Shag ot S - e f:]" s ls

TL/F/12018-8 i 2V . A, —{8 17}=8y
A e As—{9 16f—8,
khag a| -5, A =10 15f-g
LR e | > 5; . i
aaa ax ->5, oND — 12 13}-8,
As —4-—>5;
s <] > 5 TL/F/12018-1
LA aa 4> 5
TL/F/12018-7
Pin Names Description
Ao-A7 Data Register A Inputs/
TRI-STATE Outputs SOIC JEDEC | TSSOP JEDEC
Bo-B7 Data Register B Inputs/
TRI-STATE Outputs Order Number 74LVT652WM
CPAB, CPBA Clock Pulse Inputs 74LVT652WMX | 74LVT652MTCX
SAB, SBA Select Inputs See NS Package
OEAB, OEBA Output Enable Inputs Number M24B MTC24
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Logic Diagram
OEBA—-—OD—
N
OEAB
VvV
CPBA Dc
CPAB——-DO—
O I O -
' 1 OF 8 CHANNELS
1
V] L <
1
1
1
' |
A0-7 ¢
1 9 DO I
]
1 CL o
1
1
; Dc
1
1
P D . A, I I -
vy VVV;VVVV A A4

T0 7 OTHE CHANNELS

TL/F/12018-2

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

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 in Figure 1 demonstrate the four fundamental
bus-management functions that can be performed with the
LVT652.

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 appro-

priate 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 simultaneously enabling
OEAB and OEBA. In this configuration each Output reinforc-
es its Input. Thus when all other data sources to the two
sets of bus lines are in a HIGH impedance state, each set of
bus lines will remain at its last state.

Real-Time Transfer Real-Time Transfer
BusBtoBus A Bus A to Bus B
rmmmv i [ ey g
) L} ) ni 1
L} ) 1 (NN )
1 1 1 (RN )
1 1 ) ni 1
< L 1 @ < 1] [N 1 @ B3
w 0w P o «
2 T T 2 2 T T T 2 2
@ L} 1 @ @ L} [ N] 1] @ @
] 1 ] [N 1
[ 1 ] L3} 1
1 ] [} (LN ]
t ] J ] l:l 1
— e e L —

TL/F/12018-3

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

TL/F/12018-4

OEAB OEBA CPAB CPBA SAB SBA
H H X X Lx X
L

L

FIGURE 1

OEAB OEBA CPAB CPBA SAB SBA

Storage

BUS A

BUS B

PR e ——

—_—
TL/F/12018-5

H e X X X H
X X e X X
H - /X X

Transfer Storage
DatatoAorB

BUS B

—_—
TL/F/12018-6

OEAB OEBA CPAB CPBA SAB SBA

L HorL Horl H H
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LVT652

Truth Table (Note)
Inputs Inputs/Outputs
P d d Operating Mode
OEAB OEBA CPAB CPBA SAB SBA Ag thru A Bp thru By
L H HorL HorlL X X Isolation
Input Input
L H e -~ X X Store A and B Data
X H e HorL X X Input Not Specified Store A, Hold B
H H e s X X Input Output Store A in Both Registers
L X HorL e X X Not Specified Input Hold A, Store B
L L e e X X Output Input Store B in Both Registers
L L X X X L Real-Time B Data to A Bus
Output Input
L L X HorL X H Store B Data to A Bus
H H X X L X Real-Time A Data to B Bus
Input Output
H H HorlL X H X Stored A Data to B Bus
: Stored A Data to B Bus and
H L HorlL HorlL H H. Output Outqu Stored B Data to A Bus

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

—/~ = LOW to HIGH Clock Transition

Note: The data output functions may be enabled or disabled by various signals at OEAB or OEBA mputs Data input functions are always enabled, i.e., data at the
bus pins will be stored on every LOW to HIGH transition on the clock inputs.
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74LVT16240

ADVANCE INFORMATION

3.3V ABT 16-Bit Inverting Buffer/Line Driver

with TRI-STATE® Qutputs

General Description

The LVT16240 contains sixteen inverting buffers with TRI-
STATE outputs designed to be employed as a memory and
address driver, clock driver, or bus-oriented transmitter/-
receiver. The device is nibble controlled.

Individual TRI-STATE control inputs can be shorted togeth-
er for 8-bit or 16-bit operation.

These buffers and line drivers are designed for low-voitage
(3.3V) V¢ applications, but with the capability to provide a
TTL interface to a 5V environment. The LVT16240 is fabri-
cated with an advanced BiCMOS technology to achieve
high speed operation similar to 5V ABT while maintaining a
low power dissipation.

Features

®m Input and output interface capability to systems at 5V
Vee

B Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

| Live insertion/extraction permitted

@ Power Up/Down high impedance provides glitch-free
bus loading

o Outputs source/sink —32 mA/+64 mA

B Available in SSOP and TSSOP

B Functionally compatible with the 74 series 16240

o Latch-up performance exceeds 500 mA

Ordering Code: sce Section 11

Logic Symbol
o h s ly ls lg 17 g lg ho iy g izl ks
—Oj o, 05 [O—
-0 ot, 0E, O—
0y 0 0y O3 Oy 05 Og Oy Og Og Og Oyy Oyp O3 014 05

AR AAAAAAAAAAA

TL/F/12025-1

Pin -
Names Description
OE, Output Enable Inputs (Active Low)
lo-l15 Inputs
0p-O15 TRI-STATE Outputs
SSOP TSSOP JEDEC
Order Number | 74LVT16240MEA | 74LVT16240MTD
74LVT16240MEAX | 74LVT16240MTDX
See NS Package MS48A MTD48
Number

Connection Diagram

Pin Assignment for

SSOP and TSSOP

— -/ —
OF, —{ 1 48— 0E,
02 471,
0,—13 4611
GND —1 4 45—GND
0,—5 441,
0;—6 4313
Vee 7 42— Ve
s 411,
05— 9 4015
GriD—MO 39 = GND
Os—{11 3815
0,—112 371
Gg—13 36=lg
Og—{14 350=1g
GND—{ 15 34— GND
0016 331y,
0y —17 32f=1l,
Vee =18 3= Ve
0, =19 30k=1,
Gy3—120 29113
GND —] 21 28 |—GND
0y, =22 27 =14
05 =123 26f=li5
OF, — 24 25 |—0F;

TL/F/12025-2
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LVT16240

Functional Description

The LVT16240 contains sixteen inverting buffers with
TRI-STATE standard outputs. The device is nibble (4 bits)
controlled with each nibble functioning identically, but inde-
pendent of the other. The control pins may be shorted to-
gether to obtain full 16-bit operation. The TRI-STATE out-

Logic Diagram

e

puts are controlled by an Output Enable (OE,) input for
each nibble. When OE,, is LOW, the outputs are in 2-state
mode. When OE,, is HIGH, the outputs are in the high im-
pedance mode, but this does not interfere with entering new
data into the inputs.

o, —Dc

Oq—ais
04—6_54
N

Om—'a—u

r
1
1
1
1
1
1
1
1
3

0,2_,5-04—”2_15

One of Eight |

TL/F/12025-3

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

Truth Tables
Inputs Outputs Inputs Outputs
OE,4 lo=I3 00-03 OE; I4-17 04-07
L L H L L H
L H L L H L
H X Z H X z
Inputs Outputs Inputs Outputs
OE3 Ig~l41 05-011 OE,4 l2-hs 012-015
L L H L L H
L H L L H L
H X z H X z

H = High Voltage Level

L = Low Voltage Level

X = Immaterial

Z = High Impedance
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74LVT16244

ADVANCE INFORMATION

3.3V ABT 16-Bit Buffer/Line Driver

with TRI-STATE® Outputs

General Description

The LVT16244 contains sixteen non-inverting buffers with
TRI-STATE outputs designed to be employed as a memory
and address driver, clock driver, or bus oriented transmitter/
receiver. The device is nibble controlled. Individual TRI-
STATE control inputs can be shorted together for 8-bit or
16-bit operation.

These bus buffers and line drivers are designed for low-volt-
age (3.3V) Ve applications, but with the capability to pro-
vide a TTL interface to a 5V environment. The LVT16244 is
fabricated with an advanced BiCMOS technology to achieve
high speed operation similar to 5V ABT while maintaining a
low power dissipation.

Features

@ Input and output interface capability to systems at 5V
Vee

® Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

| Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

® Outputs source/sink —32 mA/+64 mA

H Available in SSOP and TSSOP

@ Functionally compatible with the 74 series 16244

@ Latch-up performance exceeds 500 mA

Ordering Code: see Section 11

Logic Symbol
HEREEEEEEEREEEE
o h T2 13 1y s lg 1y Tg g ol iz i3 by bs
—0]og, 085 JO—
—0jot, ok, jo—
O 0 0, 05 04 05 O5 0; Oy Og Ojg Oyq Opp Oy30p4 05

TL/F/12019-1

Pin Names Description

OE, Output Enable Inputs (Active Low)

lo-l15 Inputs

0p-015 Outputs

SSOP TSSOP JEDEC
Order Number | 74LVT16244MEA | 74LVT16244MTD
74LVT16244MEAX | 74LVT16244MTDX

See NS Package MS48A MTD48
Number

Connection Diagram

Pin Assignment for
SSOP and TSSOP
— / —
OE —{1 48 [—0F,
05— 2 4701
01]3 461
GND —1 4 45 |=GND
0,5 441,
0;—16 4315
Vee =7 421 Vee
0,—8 411,
059 4015
GND =10 39 |=GND
05— 11 3815
0, —12 371,
03 —113 361g
0g—]14 35F—1q
GND =15 34—GND
00— 16 33f=lo
0 —17 3201,
vcc]w 31 = Vee
0, =19 3014,
0,3 =20 29—
GND —] 21 28 = GND
0, — 22 271,
05— 23 265
OF, 24 25 = 0E;

TL/F/12019-2
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LVT16244

'Functional Description

The LVT16244 contains sixteen non-inverting buffers with
TRI-STATE outputs. The device is nibble (4 bits) controlled
with each nibble functioning identically, but independent of
the other. The control pins can be shorted together to ob-
tain full 16-bit operation.

Truth Tables
Inputs Outputs Inputs Outputs
OE,4 lo=13 0p-03 OE, Ig=17 04-07
L L L L L L
L H H L H H
H X z H X z
Inputs Outputs Inputs Outputs
OE3 lg=111 0g-014 OE,4 l2-l15 012-015
L L L L L L
L H H L H H
H X z H X V4

H = High Voltage Level L = Low Voltage Level X = Immaterial

Logic Diagram

Og-14

012-15

l12-15

GACATAL:

Z = High Impedance

TL/F/12019-3
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74LVT16245
3.3V ABT 16-Bit Transceiver
with TRI-STATE® Outputs

General Description

The LVT16245 contains sixteen non-inverting bidirectional
buffers with TRI-STATE outputs and is intended for bus ori-
ented applications. The device is byte controlled. Each byte
has separate control inputs which can be shorted together
for full 16-bit operation. The T/R inputs determine the direc-
tion of data flow through the device. The OE inputs disable
both the A and B ports by placing them in a high impedance
state.

This non-inverting transceiver is designed for low-voltage
(3.3V) Vg applications, but with the capability to provide a
TTL interface to a 5V environment. The LVT16245 is fabri-
cated with an advanced BiICMOS technology to achieve
high speed operation similar to 5V ABT while maintaining a
low power dissipation.

ADVANCE INFORMATION

Features

0 Input and output interface capability to systems at 5V
Vee

O Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

o Live insertion/extraction permitted

o Power Up/Down high impedance provides glitch-free
bus loading

O Outputs source/sink —32 mA/+64 mA

O Available in SSOP and TSSOP

O Functionally compatible with the 74 series 16245

O Latch-up performance exceeds 500 mA

Ordering Code: see Section 11

Logic Symbol

T I I I A I
bo A Ay A3 Ay As Ag A Ag Ag Mg Ayg A M3 Ay Ars
-0} ok 0, {O—
—] /R, /Ry f—
B B By B3 By B5 B B; By By Big Byy Bi5 B3 By Bys

rrrrrtrrrrrrrir

TL/F/12020-1

Pin Names Description

OE, Output Enable Input (Active Low)

T/Ry Transmit/Receive Input

Ap-A1s Side A Inputs/TRI-STATE Outputs

Bo-B1s Side B Inputs/TRI-STATE Outputs

SSOP TSSOP JEDEC
Order Number | 74LVT16245MEA | 74LVT16245MTD
74LVT16245MEAX | 74LVT16245MTDX

See NS Package MS48A MTD48
Number

Connection Diagram

Pin Assignment for

SSOP and TSSOP
- -/ —_
/R =1 48— OF;
By —2 47— ag
B —{3 46l a
GND — 4 45— GND
8, =5 44f=n
B; —|6 4304y
Vee ={7 420= Voo
8, —8 41 =a,
B;— 9 40— s
GND =110 39 = GND
By =11 38— Ag
B, —{12 374,
By —13 36 |— Ag
By =14 35k~ 4,
GND =15 34f=onp
Bio—{16 33f~ A
8y =17 32f= A,
Voo =18 31 = Ve
B, =19 04,
B3 — 20 29[ Ay
GND —{ 21 28 |~ GND
By —q22 271 A4
By5 =1 23 26— A5
T/Ry =] 24 25 | OE,

TL/F/12020-2
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LVT16245

Functional Description

The LVT16245 contains sixteen non-inverting bidirectional
buffers with TRI-STATE outputs. The device is byte con-
trolled with each byte functioning identically, but indepen-
dent of the other. The control pins can be shorted together

to obtain full 16-bit operation.

Truth Tables
— Inputs — Outputs — Inputs — Outputs
OE4 T/Rq OE3 T/Rg
L L Bus Bp—-B7 Data to Bus Ag—-A7 L L Bus Bg-B15 Data to Bus Ag—-Aqs
L H Bus Ap-A7 Data to Bus Bp-B7 L H Bus Ag-A1s Data to Bus Bg-B15
H X HIGH-Z State on Ag—A7, Bo—-B7 H X HIGH-Z State on Ag-A1s, Bg—-B15

H = High Voltage Level

L = Low Voitage Level

Logic Diagrams

T/Ry —4

Ag-7 —4

1
1
1
1
i
I
I
110F8
-

TL/F/12020-3

X = Immaterial

Z = High Impedance

I 10F8
1

TL/F/12020-4

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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74LVT16373

ADVANCE INFORMATION

3.3V ABT 16-Bit Transparent Latch

with TRI-STATE® Outputs

General Description

The LVT16373 contains sixteen non-inverting latches with
TRI-STATE outputs and is intended for bus oriented appli-
cations. The device is byte controlled. The flip-flops appear
transparent to the data when the Latch Enable (LE) is HIGH.
When LE is low, the data that meets the setup time is
latched. Data appears on the bus when the Output Enable
(OE) is LOW. When OE is HIGH, the outputs are in high Z
state.

These latches are designed for low-voltage (3.3V) Vgc ap-
plications, but with the capability to provide a TTL interface
to a 5V environment. The LVT16373 is fabricated with an
advanced BiCMOS technology to achieve high speed oper-
ation similar to 5V ABT while maintaining a low power dissi-
pation.

Features

B Input and output interface capability to systems at 5V
Vce

H Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

W Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

m Outputs source/sink —32 mA/+64 mA

B Available in SSOP and TSSOP

m Functionally compatible with the 74 series 16373

B Latch-up performance exceeds 500 mA

Ordering Code: sce section 11

Logic Symbol
LIyt
o h I3 1y ds lg 1 lg g ho lyg hp iz hy hs

—0] o, oE, fO—

—]1, LEy f—
O O 0y 05 04 O5 Og 07 Og Og 019 Oy O3 013 0y4 5

TL/F/12021-1

Pin Names Description

OE, Output Enable Input (Active Low)

LEn Latch Enable Input

lo-l15 Inputs

0p-0O15 TRI-STATE Outputs

SSOP TSSOP JEDEC
Order Number 74LVT16373MEA | 74LVT16373MTD
74LVT16373MEAX | 74LVT16373MTDX

See NS Package MS48A MTD48
Number

Connection Diagram

Pin Assignment for

SSOP and TSSOP

— -/

oF, {1 48f-1E,
02 47f1
o—3 45~y
eND—{ 4 45}~ 6ND
0,~{s a1,
0;—6 43115
Vee =7 421 vee
0,—{8 a1l
05—19 4ol
GND =10 39|~ cnD
05— 11 38~
0, =12 37p-1,
05—{13 36 =1
0g—14 3511
GND—{15 34f-onD
0p—16 33110
0,17 32f=1,
Vee {18 31 f=Vee
0,19 30f~1,
05— 20 29 =15
GND — 21 28 |~ GND
0, =22 27},
05— 23 26f~15
OF, — 24 25|,

TL/F/12021-2
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LVT16373

Functional Description Truth Tables
The LVT16373 contains sixteen D-type latches with
TRI-STATE standard outputs. The device is byte controlied Inputs Outputs
with each byte functioning identically, but independent of LE¢ OE,4 lo=l7 0g-07
the other. Control pins can be shorted together to obtain full X H x z
16-bit operation. The following description applies to each
byte. When the Latch Enable (LEy) input is HIGH, data on H L L L
the D, enters the latches. In this condition the latches are H L H H
transparent, i.e., a latch output will change states each time L L X Oo
its D input changes. When LE, is LOW, the latches store
information that was present on the D inputs a setup time inputs Outputs
preceding the HIGH-to-LOW transiton of LE,. The
TRI-STATE standard outputs are controlled by the Output LE; OE; lg=l15 05-015
Enable (OEp) input. When OEj, is LOW, the standard out- X H X z
puts are in the 2-state mode. When OEj, is HIGH, the stan- H L L L
dard outputs are in the high impedance mode but this does
not interfere with entering new data into the latches. ': IE 2 g

. ' 0

H = High Voltage Level

L = Low Voltage Level

X = Immaterial

Z = High Impedance

O, = Previous output prior to HIGH to LOW transition of LE

Logic Diagrams

b

TL/F/12021-3

| —

— 0 0 0 0 0 0 0 0
D R R R R D R U
0g 09 019 Oy 02 O3 04 Os
TL/F/12021-4
Please note that these diagrams are provided only for the und ding of logic op and should not be used to estimate propagation delays.
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74L.VT16374

ADVANCE INFORMATION

3.3V ABT 16-Bit D Flip-Flop with TRI-STATE® Outputs

General Description

The LVT16374 contains sixteen non-inverting D flip-flops
with TRI-STATE outputs and is intended for bus oriented
applications. The device is byte controlled. A buffered clock
(CP) and Output Enable (OE) are common to each byte and
can be shorted together for full 16-bit operation.

These flip-flops are designed for low-voltage (3.3V) V¢c ap-
plications, but with the capability to provide a TTL interface
to a 5V environment. The LVT16374 is fabricated with an
advanced BiCMOS technology to achieve high speed oper-
ation similar to 5V ABT while maintaining a low power dissi-
pation.

Features

® Input and output interface capability to systems at 5V
Vee

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

m Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

@ Outputs source/sink —32 mA/+64 mA

m Available in SSOP and TSSOP

m Functionally compatible with the 74 series 16374

® Latch-up performance exceeds 500 mA

Ordering Code: see section 11

Logic Symbol
HEEEEEEE NN
o Bls Iy ls dg b olg lg ho by iz b3 b bs
e [ ok, fO—
—q CP, CP) p—
Oy 0 0, O3 04 O5 O5 0; Oy Oy Ojg Oy 015 Oy3 014 Oys

NERRERRRRRRRERAL

TL/F/12022-1

Pin .

Names Description

OE, TRI-STATE Output Enable Input (Active Low)

CPp Clock Pulse Input

lo-l45 Data Inputs

Op-045 | TRI-STATE Outputs

SSOP TSSOP JEDEC
Order Number | 74LVT16374MEA | 74LVT16374MTD
74LVT16374MEAX | 74LVT16374MTDX

See NS Package MS48A MTD48
Number

Connection Diagram

Pin Assignment for

SSOP and TSSOP

— -/

oF, =1 s8f—ce,
0,2 471
e E 46 |1

1 1
e 45{=cnp
0,5 s4f-1,
056 431

3 3
Vee =7 42/ vee
o, —{s s1f-,
059 Y.

S 5
ono 10 39— oND
06] " 38|15
o, {12 7] Sy
013 36f-1g
0g— 14 35 |1y
eNo—{15 34 f=GND
0016 331
oy =17 32},
Ve {18 31 f=Vee
0,18 30},
03— 20 29f-1,5
oNp— 21 28}—onD
0,4] 22 27},
o523 26f-15
oE, —{ 24 25}=cp,

TL/F/12022-2
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LVT16374

Functional Description Truth Tables
The LVT16374 consists of sixteen edge-triggered flip-flops
with individual D-type inputs and TRI-STATE true outputs. Inputs Outputs
The device is byte controlled with each byte functioning CPq OE,4 lo=l7 0p-07
identically, but independent of the other. The control pins s L H H
can be shorted together to obtain full 16-bit operation. Each
byte has a buffered clock and buffered Output Enable com- e L L L
mon to all flip-flops within that byte. The description which L L X O,
follows applies to each byte. Each flip-flop will store the X H X b4
state of their individual D inputs that meet the setup and
hold time requirements on the LOW-to-HIGH Clock (CPp)
transition. With the Output Enable (OE,,) LOW, the contents In_puts Qutputs
of the flip-flops are available at the outputs. When OE, is CP; OE2 lg=l15 0g-015
HIGH, the outputs go to the high impedance ‘state. Opera- el L H H
tion of the OE, input does not affect the state of the flip- Ve L L L
flops. L L X 0o

X H X z

Logic Diagrams

H = High Voltage Level

L = Low Voltage Level

X = Immaterial

Z = High Impedance

O, = Previous O, before HIGH to LOW of CP

Byte 1 (0:7)

Iy Iy Is s ly
i "a e S P S P S P S P S M S A S
cP I cp ] [ ] cp | cp 1 cP ] [ ] cp 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0
| | | | | | | |
OF, —4 >—e ¢ * * ¢ * -
! | | | | | | |
% % 0, 0 04 05 % %
TL/F/12022-3
Byte 2 (8:15)
g lg o Wi b2 I3 lia hs

o 10—
2o—¢
o 20—

CZP l;F Qq—cl’z

o 309
o 3lo—4

020—‘r

0g 0 %9 0

- * OF.
| | q : 2
02 O3 014 05

: TL/F/12022-4

Please note that these diagrams are provided for the understaﬁding of
logic operaiton and should not be used to estimate propagation delays.
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74LVT 16646

ADVANCE INFORMATION

3.3V ABT 16-Bit Transceiver/Register

with TRI-STATE® Outputs

General Description

The LVT16646 contains sixteen non-inverting bidirectional
registered bus transceivers providing muiltiplexed transmis-
sion 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 regis-
ters on the LOW-to-HIGH transition.

These transceivers are designed for low-voltage (3.3V) Vo
applications, but with the capability to provide a TTL inter-
face to a 5V environment. The LVT16646 is fabricated with
an advanced BiCMOS technology to achieve high speed
operation similar to 5V ABT while maintaining a low power
dissipation.

Features

® Input and output interface capability to systems at 5V
Vce

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

W Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

® Outputs source/sink —32 mA/+64 mA

W Available in SSOP and TSSOP

@ Functionally compatible with the 74 series 16646

W Latch-up performance exceeds 500 mA

Ordering Code: see Section 11

Logic Symbol
AR
Ao A Ay A3 Ay As Ag A Ag Ag Aig Ay Mg A Ay Ays
-1 6 G, jO—
—] cpag, CPAB, —
j SAB, SAB, |—
DIR, DIR
— cean, CPBAz t

—sBA,
B B B, By B, B B

RERRRR

sBa,
By By By Big By By B3 By Bys
Pl

TL/F/12023-1

SSOP TSSOP JEDEC
Order Number | 74LVT16646MEA | 74LVT16646MTD
74LVT16646MEAX | 74LVT16646MTDX
See NS Package MSE6A MTD56
Number

Connection Diagram

Pin Assignment for

SSOP and TSSOP
N4 .
DIRy {1 56—,
CPAB, ~] 2 55 |~ cpaa,
sAB, —{3 54 [~ saa,
GND—4 53~ GND
a—5 528,
n—6 5118
Vee =17 50 b= Vee
A ~{8 491—8,
Ay~19 48[—8y
A~{10 4718,
GND =~ 11 46 [—cnD
A5~ 12 451—8g
Ag—13 44Bg
A —{14 438,
ag~15 42}=8g
Ag~{16 418
Ao=]17 408y
GND—{18 39|=cnp
Ay =19 s8f-5,
Ajp—{20 37f~8,,
A3 =21 36183
Vee —] 22 35k Ve
Ay—]23 34f-8,
As—]24 385
6ND—] 25 32[~oND
SAB, —1 26 31| sBa,
cPaB, — 27 30 |~ cpea,
DIR, — 28 296,
TL/F/12023-2

Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice.
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LVT16646

Real Time Transfer Real Time Transfer Storage from : Transfer from
A-Bus to B-Bus B-Bus to A-Bus Bus to Register . Register to Bus
: A-Bus : L : : :
< > « E v - v
< L 2R > <__J I E ! ! ‘ . H i R
P B-Bus R B-Bus h « ”
TL/F/12023-3 TL/F/12023-4 TL/F/12023-5 ' TL/F/12023-6
FIGURE 1 FIGURE 2 FIGURE 3 FIGURE 4

Truth Table (vote)

Inputs Data I/0 Output Operation Mode

Gy DIR4 CPAB4 CPBA4 SABy SBA; Ag-7 Bo-7 .

H X HorlL HorlL X X Isolation

H X e X X X Input Input Clock An Data into A Register

H X X e X X Clock Bn Data Into B Register

L H X X L X An to Bn—Real Time (Transparent Mode)

L H e X L X Input Output Clock An Data to A Register

L H HorL X H X P PUL 1 A Register to Bn (Stored Mode)

L H e X H X Clock An Data into A Register and Output to Bn
L L X X X L Bn to An—Real Time (Transparent Mode)

L L X e X L Outout Input Clock Bn Data into B Register

L L X HorlL X H P P B Register to An (Stored Mode)

L L X e X H 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 X = Immaterial L = LOW Voltage Level ' -/~ = LOW-to-HIGH Transition.
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Logic Diagram

DIR,

34 cPBA,
-04—— CPAB,

e 1]

1 OF 8 CHANNELS

Dy

Bg-15 Ag-15

Do
G

Y

y v VVYVYY A\ A

-
<+
“

0
TO 7 OTHER CHANNELS TL/F/12023-7

DIRy

CPBA DC
crag, -—-Do-
& Dopo>—

1 OF 8 CHANNELS

b o o o o e o
v

Do
G

&
4

By

$
P e e e e e [ e g

Al Yy

~
-

TO 7 OTHER CHANNELS TL/F/12023-8

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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LVT16652
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Semiconductor
74LVT 16652

ADVANCE INFORMATION

3.3V ABT 16-Bit Tr‘anscelver/Reglster

with TRI-STATE® Outputs

General Description

The LVT16652 consists of sixteen bus transceiver circuits
with D-type flip-flops, and control circuitry arranged for multi-
plexed transmission of data directly from the input bus or
from the internal registers. Each byte has separate control
inputs which can be shorted together for full 16-bit opera-
tion. Data on the A or B bus will be clocked into the registers
as the appropriate clock pin goes to HIGH logic level. Out-
put Enable pins (OEAB, OEBA) are provided to control the
transceiver function. )

The transceivers are designed for low-voltage (3.3V) Vgc
applications, but with the capability to provide a TTL inter-
face to a 5V environment. The LVT16652 is fabricated with
an advanced BiCMOS technology to achieve high speed
operation similar to 5V ABT while maintaining a low power
dissipation.

Features

® Input and output interface capability to systems at 5V
Vce

m Bus-Hold data inputs eliminate the need for external
pull-up resistors to hold unused inputs

_ W Live insertion/extraction permitted

m Power Up/Down high impedance provides glitch-free
bus loading

®m Outputs source/sink —32 mA/+64 mA

W Available in SSOP and TSSOP

| Functionally compatible with the 74 series 16652

W Latch-up performance exceeds 500 mA

Order ing Code: see section 11

Connection Diagram

Pin Assignment for

SSOP and TSSOP
0EAB, —{1 N~ 56 |— OEBA,
cPAB, =2 55 [~ cpaa,
SAB, =3 54} sea,
GND —1 4 53— GND
r—{5 52|18,
Pin Names Description a —6 511—8
Ao-A1s Data Register A Inputs/ Ve Y7 301= Ve
TRI-STATE Outputs 2 e
Bo-Bie Data Register B Inputs/ :’ N ?O :: ::’
TRI-STATE Outputs I P I
CPAB;, CPBA, Clock Pulse Inputs as—12 sheg
SABp, SBAp Select Inputs =13 vy s
OEAB,,, OEBA, Output Enable Inputs g P Pr| ry
' Ay =115 42f=8y
Ay —{16 41|18
Ao =117 40~=Byqo
GND —f18 39— GND
Ay =19 38f-8,
A, =20 37)-8,
Az =21 3683
Voo 22 35 Voo
SSOP EIAJ TSSOP JEDEC B i
Order Number 74LVT16652MEA 74LVT16652MTD (;A)‘u: —25 2= 2‘:9
74LVT16652MEAX 74LVT16652MTDX SAB, =] 26 31|—sBA,
cPAB, —{ 27 30| crea,
zls":::rage MS56A MTD56 otas, — 28 29| o,

TL/F/12024-1
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Logic Diagrams

OEBA ——OD—

OEAB, |'>

CPBA DC
CPAB, —Do-
.

I % e 1 &

" T1OF 8 CHANNELS

2S99L1AT

L "
1 1
1 Do 1
1 9 1
1 < N 1
[} OCL 1
1 1
1 ]
1 1
)
P ‘ 04_ ! —p
0-7 1 Té¢—> B;_
1 Do < 1 0-7
1 1
1 ajo 1
1 1
1 1
1 1
1 1
1 ]
lﬁ----------_-----.---—--------------‘
B vy vVvVYyYvv vv
— —~ )
TO 7 OTHER CHANNELS TL/F/12024-2
OEBAZ_%
OEAB, g
CPBA, Dc
CPABZ—DO-
SABZ Do@-
NS Y I g SN I U O K
1 1 OF 8 CHANNELS 1
1 1
1 9 1
1 | < 1
| ] 1
1 1
1 1
1 | 1
Ag-15 > B
- T® > -
. r 00 H 8-15
1 1
1 G o 1
[ '
[ 1
1 Dc 1
1 [
[l 1
L-—---------------.---------------ﬁ--l
L A 2 YYVvYVY vy
- ~ —
TO 7 OTHER CHANNELS TU/F/12024-3
Please note that these diagrams are provided only for the und ding of logic operations and should not be used to estimate propagation delays.
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LVT16652

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 (SABp,, SBA,) controls can multiplex stored and
real-time.

The examples in Figure 1 demonstrate the four fundamental
bus-management functions that can be performed with the
LVT16652.

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 appro-

priate Clock Inputs (CPABy, CPBA) regardless of the Se-
lect 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 simultaneously en-
abling OEABy, 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 impedance state, each
set of bus lines will remain at its last state.

Real-Time Transfer Real-Time Transfer Transfer Storage
Bus B to Bus A Bus AtoBusB Storage DatatoAorB
Femmmy frm——-— T T Prme=y = 1
1 nt 1 ] n ) 1
L} i ) 1 ] )
) i ] 1 1 ]
L} i 1} 1 " 1} L}
; ] [N} 1 5: ; ' (RN} [l 3 : | | : \_ :
N F N G 3N ' IME
: HH H H HH H H
1 (L] ] 1 i ] 1
O O O O :
————e [ S L. T ) [ S . — )
TL/F/12024-4 TL/F/12024-5 TL/F/12024-6 TL/F/12024-7
OEAB; OEBA; CPAB; CPBA; SAB; SBA; OEABy OEBA; CPAB; CPBA; SABy SBA; OEAB; OEBA; CPABy CPBAy SAB{ SBA; OEABy OEBA; CPAB; CPBA{ SABy SBA{
L L X X X L H H X X L X X H e X X X H L HorL HorlL H H
L X X e X X
L H e e X X
FIGURE 1
Truth Table (Note)
Inputs Inputs/Outputs ‘Operating Mode
OEAB; | OEBA; | CPAB; | CPBA; | SAB{ | SBA; Ag thru A7 Bg thruB;
L H HorlL HorlL X X Isolation
Input Input
L H e e X X Store A and B Data
X H i HorL X X Input Not Specified Store A, Hold B
H H Ve e X X Input Output Store A in Both Registers
L X HorlL e X X Not Specified Input Hold A, Store B
L L e e X X Output Input Store B in Both Registers
L L X X X L Real-Time B Data to A Bus
Output Input
L L X HorlL X H Store B Data to A Bus
H H X X L X Real-Time A Data to B Bus
Input Output
H H HorL X H X ‘Stored A Data to B Bus
' ’ Stored A Data to B Bus and
H L HorlL HorlL H H Output Output Stored B Data to A Bus

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

./~ = LOW to HIGH Clock Transition

Note: The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at the
bus pins will be stored on every LOW to HIGH transition on the clock inputs. This also applies to data 1/0 (A and B: 8-15) and #2 control pins.
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Section 11
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Package Offering

Available and Planned Package Offering

For most current packaging information, contact your National Semiconductor representative.

Lead
Type Count Lva LVX LCX LVT
00 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
02 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
04 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
08 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
14 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
32 14 SOIC JEDEC & EIAJ SOIC JEDEC & ElAJ, SSOP |, TSSOP
74 14 SOIC JEDEC & EIAJ SOIC JEDEC & ElAJ, SSOP |, TSSOP
86 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
125 14 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP SOIC JEDEC & EIAJ, TSSOP
138 16 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
151 16 SOIC JEDEC & EIAJ
157 16 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
174 16 SOIC JEDEC & EIAJ SOIC JEDEC & EIAJ, SSOP |, TSSOP
240 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & ElAJ, SSOP |, TSSOP | SOIC JEDEC & EIAJ, TSSOP | SOIC JEDEC & EIAJ, TSSOP
241 20 SOIC JEDEC & EIAJ, QSOP
244 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & EIAJ, SSOP |, TSSOP | SOIC JEDEC & EIAJ, TSSOP | SOIC JEDEC & EIAJ, TSSOP
245 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & EIAJ, SSOP |, TSSOP | SOIC JEDEC & EIAJ, TSSOP | SOIC JEDEC & EIAJ, TSSOP
273 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & EIAJ, SSOP |, TSSOP .
373 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & EIAJ, SSOP |, TSSOP | SOIC JEDEC & EIAJ, TSSOP | SOIC JEDEC & EIAJ, TSSOP
374 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & EIAJ, SSOP |, TSSOP | SOIC JEDEC & EIAJ, TSSOP | SOIC JEDEC & EIAJ, TSSOP
573 20 SOIC JEDEC & EIAJ, QSOP | SOIC JEDEC & EIAJ, SSOP |, TSSOP
646 24 SOIC JEDEC, TSSOP SOIC JEDEC, TSSOP
652 24 SOIC JEDEC, TSSOP SOIC JEDEC, TSSOP
3245 24 SOIC JEDEC, QSOP
4245 24 SOIC JEDEC, QSOP
C3245 24 SOIC JEDEG, QSOP
C4245 24 SOIC JEDEC, QSOP
3L383 24 SOIC JEDEGC, QSOP
3L384 24 SOIC JEDEC, QSOP
16240 48 SSOP, TSSOP SSOP, TSSOP
16244 48 SSOP, TSSOP SSOP, TSSOP
16245 48 SSOP, TSSOP SSOP, TSSOP
16373 48 SSOP, TSSOP SSOP, TSSOP
16374 48 SSOP, TSSOP SSOP, TSSOP
16646 56 SSOP, TSSOP SSOP, TSSOP
16652 56 SSOP, TSSOP SSOP, TSSOP
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Ordering Information and Physical Dimensions

@National

Semiconductor

Ordering Information and Physical Dimensions

Low Voltage Logic Ordering Information

LVQ Family Ordering Information

The device number is used to form part of a simplified purchasing code where the packaga type and temperature range are
defined as follows: .

74LvVQ XXX S C X
Temperature Range Family T— Special Variations
74 = Commercial “X"” = Tape and Reel
) * ” = Rail/Tube
Device Type
Temperature Range
Package Code C = Commercial (—40°C to +85°C)

S = Molded Small Outline Package, JEDEC
= (0.300" Wide) Molded Small Outline Package, EIAJ
QS = Shrink Small Outline Package, JEDEC
(also known as QSOP)

LVX Family Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74LVX XXX M X

Temperature Range Family T— Special Variations
74 = Commercial “X"” = Tape and Reel
R “ * = Rail/Tube
Device Type
Package Code

M = Molded Small Outline Package, JEDEC
SJ = Molded Small Outline Package, EIAJ
MSC = Shrink Small Outline Package, EIAJ, Type | -

LVX Translator Family Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74VX G XXXX WM

Temperature Range Family T— Special Variations
74 = Commercial “X" = Tape and Reel
! “ " = Rail/Tube
Translation Type
“C" = Configurable Package Code
* ” = Non-Configurable WM = (0.300” Wide) Molded Small
R Outline Package, JEDEC
Device Type QSC = Shrink Small Outline Package,
JEDEC
(also known as QSOP)
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LVX Bus Switch Family Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74 LVXBL XXX WM X

Temperature Range Special Variations
74 = Commercial “X" = Tape and Reel
. “ " = Rail/Tube
Family
LVX3L = Bus Switches
Device Type
Package Code

WM = (0.300” Wide) Molded Small Outline Package, JEDEC
QSC = Shrink Small Outline Package, JEDEC (also known as QSOP)

LCX Family Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74LCX XXX M X

Temperature Range Family Special Variations
74 = Commercial “X"” = Tape and Reel
) * " = Rail/Tube
Device Type
Package Code

M = (0.150” Wide) Molded Small Outline Package, JEDEC
WM = (0.300” Wide) Molded Small Outline Package, JEDEC
SJ = (0.300” Wide) Molded Small Outline Package, EIAJ

MTC = Thin Shrink Small Outline Package, JEDEC,

4.4 mm Body Width
MEA = Shrink Small Outline Package, JEDEC (48/56-Lead)
MTD = Thin Shrink Small Outline Package, JEDEC,

6.1 mm Body Width

LVT Family Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74LVT XXX M X

Temperature Range Family Special Variations
74LVT = Commercial “X"” = Tape and Reel
) “ " = Rail/Tube
Device Type
Package Code

M = (0.150” wide) Molded Small Outline Package, JEDEC
WM = (0.300” wide) Molded Small Outline Package, JEDEC
SJ = (0.300” Wide) Molded Small Outline Package, EIAJ

MTC = Thin Shrink Small Outline Package, JEDEC,

4.4 mm Body Width
MEA = Shrink Small Outline Package, JEDEC (48/56-Lead)
MTD = Thin Shrink Small Outline Package, JEDEC,

6.1 mm Body Width
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Ordering Information and Physical Dimensions

Package Code vs NS Package Number

e NS Package Number
Package Code Description
14-Lead | 16-Lead | 20-Lead | 24-Lead | 48-Lead | 56-Lead
S Molded Small Outline Package, JEDEC M14A M16A M20B M24B
M Molded Small Outline Package, JEDEC M14A M16A M20B | M24B
WM Molded Small Outline Package, JEDEC M14B M16B M20B M24B
SJ Molded Small Outline Package, EIAJ M14D M16D M20D
MSC Molded Shrink Small Outline Package, - MSC14 MSC16 MSC20
EIAJ, Type |
MTC Molded Thin Shrink Small Outline Package, | MTC14 | MTC16 | MTC20 | MTC24
JEDEC, 4.4 mm Body Width
Qs Molded Shrink Small Outline Package, MQA20 { MQA24
JEDEC (also known as QSOP)
MEA Molded Shrink Small Outline Package, MS48A MS56A
JEDEC
MTD Molded Thin Shrink Small Outline Package, MTD48 MTD56
JEDEGC, 6.1 mm Body Width
JEDEC-EIAJ-SSOP Smalil Outline Package Comparison
14-Pin 16-Pin 20-Pin 24-Pin
Package Dim
Min Max Min Max Min Max Min Max
A 0.228 0.245 0.228 10.245 0.393 0.420 0.393 0.420
soIC (5.80) (6.20) (5.80) (6.20) (10.0) (10.65) (10.0) (10.65)
JEDEC B 0.149 0.158 0.149 | 0.158 0291 0.300 0.291 0.300
(3.80) (4.00) (3.80) (4.00) (7.40) (7.60) (7.40) (7.60)
A 0.295 0.319 0.295 0.319 0.295 0.319
SOIC (7.50) (8.10) (7.62) (8.89) (7.62) .(8.89)
EiAJ 5 0.205 0.213 0.205 0.213 0.205 0.213
(5.20) (5.40) (5.20) (5.40) (5.20) (5.40)
A 0.240 0.264 0.240 0.264 . 0.240 0.264
SSOP (6.10) (6.70) (6.10) (6.70) (6.10) (6.70)
Typel B 0.165 0.181 0.165 0.181 0.165 0.181
(4.20) (4.60) (4.20) (4.60) (4.20) (4.60)
A 0.244 0.260 0.244 0.260 0.244 0.260 0.244 0.260
TSSOP (6.20) (6.60) (6.20) (6.60) (6.20) (6.60) ‘ (6.20) (6.60)
B 0.169 0.177 0.169 0.177 0.169 0.177 0.169 0.177
‘ (4.30) (4.50) (4.30) (4.50) (4.30) (4.50) (4.30) (4.50)
SsoP A 0.231 0.241 0.231 0.241
5.87, 6.12) - 5.87 6.12
JEDEC (5.87) (6.12) (5.87) (6.12)
(aka QSOP) B 0.151 0.157 0.151 0.157
(3.84) (3.99) (3.84) (3.99)

Units: Inch (mm)
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Immediate Packing Method for Low Yoltage Logic Paclkages

Primary Secondary
Package NS Immediate Immediate
Type T\lic.:zgf Container Container
Method Quantity Method Quantity
Small M14A Rail/Tube 55 Tape and Reel 2500
Outline ‘M14B Rail/Tube 50 Tape and Reel 1000
Package,
JEDEC M16A Rail/Tube 48 Tape and Reel 2500
(SOIC) M16B Rail/Tube 45 Tape and Reel 1000
M20B Rail/Tube 36 Tape and Reel 1000
M24B Rail/Tube 30 Tape and Reel 1000
Small M14D Rail/Tube 47 Tape and Reel 1000
Outline M16D Rail/Tube 47 Tape and Reel 1000
Package,
EIAJ M20D Rail/Tube 38 Tape and Reel 1000
(SOP)
Shrink MQA20 Rail/Tube 54 Tape and Reel 2500
Small MQA24 Rail/Tube 54 Tape and Reel 2500
Outline
Package,
JEDEC
(SSOP or QSOP)
Shrink MSC14 Tape and Reel 2000 Not Available
Small MSC16 Tape and Reel 2000 Not Available
Outline
Package, MSC20 Tape and Reel 2000 Not Available
EIAJ, Type 1
(SSOP)
Shrink MEA48 Rail/Tube 29 Tape and Reel 1000
Small MEAS6 Rail/Tube 29 Tape and Reel 1000
Outline
Package,
JEDEC
(SSOP)
Thin MTC14 Tape and Reel 2500
Shrink MTC16 Tape and Reel 2500
Small
Outline MTC20 Tape and Reel 2500
Package, MTC24 Tape and Reel 2500
JEDEC 4.4 mm
(TSSOP)
Thin MTD48 Rail/Tube 39 Tape and Reel
Shrink MTD56 Rail/Tube 39 Tape and Reel
Small
Outline
Package,
JEDEC 6.1 mm
(TSSOP)
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Ordering Information and Physical Dimensions

Tube Specifications and Drawings

JEDEC SOIC, JEDEC SSOP (QSOP)

Package Type Tint Units/Rail
14 SO (150 mil) (M14A) Static Dissipative Clear 55
16 SO (150 mil) (M16A) Static Dissipative Clear 48
20 SO (300 mil) (M20B) Static Dissipative Clear 36
24 SO (300 mil) (M24B) Static Dissipative Clear 30
20 SSO (MQA20) Static Dissipative Clear 54
24 SSO (MQA24) Static Dissipative Clear 54

JEDEC SSOP 20/24, JEDEC SOIC 14/16 (150 mil) Tube
MQA20/MQA24, M14A/M16A

+0.063
le———19.500 +3-983 ——»

SCALE: 10X

+0.0

le——19.500+3:3

63 >
31

SCALE: 4X

R0.025 MAX TYP

TL/F/11642-2

0.160 % 0.005
0.055 £ 0.005
()
0.307-0.315 0.185£0.015
0.265 MIN 0.120
-~ 4X R0.025
L—»— 0.093 MAX
JEDEC SOIC 20/24 (300 mil) Tube
M20B/M24B
0.205
0.055 % 0.005 N
| le_0.070
0.055
0.375%0.005 l 0.310
0.300 0.275 | 0.580

TL/F/11642-3
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Tube Specifications and Drawings (Continued)

EIAJ SOIC (TYPE Il)
Package Type Tint Units/Rail
M14D Static Dissipative Clear 47
M16D Static Dissipative Clear 47
M20D Static Dissipative Clear 38
EIAJ SOIC 14/16/20 (200 mil) Tube
M14D/M16D/M20D
| 1575028883 |
SCALE: 8X TL/F/11642-4
0.220 £ 0.008
— |«—0.024 £0.004
2% 0.031 ALL  AROUND
0.150 £0.008 — — 0.083 £ 0.008
e T T
Y U U
0.05113:398 | |
(= I
_.l L— L oon
2X 0.04733:398
[e—————0.512+0.008 —————
SCALE: 8X

TL/F/11642-5
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Ordering Information and Physical Dimensions

Tape and Reel Specifications and Drawings

TAPE SLOT

. —>l ,4— W, (MEASURED AT HUB)

A N PR | Dy | —
SCALE: 0.5X DETAIL X —»ll IL— W3
_J L_ SCALE: 0.5X
W
D
DETAIL X
SCALE: 3X
TL/F/11642-6
Plastic 13” Reel for 16 mm and 24 mm Tape
Tape
Size A B c D N Wy Wy W3
24 mm 13.00 0.059 0.512 £+ 0.008 0.795 7.000 0.961 + 0.078/—0.000 1.197 W; +0.078/—0.039
330.0 1.50 13.00 = 0.20 20.20 178.00 24.40 +2.00/—0.00 30.40 Wy +2.00/—1.00
16 mm 13.00 0.059 0.512 £+ 0.008 0.795 7.000 0.646 + 0.078/—0.000 0.882 Wy +0.078/—0.039
330.0 1.50 13.00 + 0.20 20.20 178.00 16.40 +2.00/—-0.00 22.40 Wy +2.00/—-1.00
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Tape and Reel Specifications and Drawings (continued)

JEDEC SOIC 16 mm and 24 mm Tape

0.157 . 0.079£0.004
(4.00) ™" | (2.00£0.10) TP
Po P2 0.061%0.002 0.059
0.069 ' 2 (1.550.05) 1P D (1.50) MIN TYP
(1.75) 0 D1 N
£ | | | |
oo I j [ I B I
W/ \ X [} T T '
P80 . ‘ .
| | /L fL
1 D . - i
M— '49 © o & M
] 1 1
1 )
0.012
(0.30)
1 1 ]
' | | |
1 1 I
f——— Pl——l N

]

0.039/3.937
(1.00 / 100.00)

| |

i

SCALE: 6X

[e——Ao TYP

SECTION M-M

TL/F/11642-7
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imensions

Ordering Information and Physical D

Tape and Reel Specifications and Drawings (continued)

JEDEC SOIC 16mm and 24mm Tape (Continued)

Ko
0.012
(0.30)
T
B Bo
SECTION N-N BEND RADIUS
SCALE: 6X SCALE: 2X
SMALLEST ALLOWABLE BENDING ‘RADIUS. TUF/11642-8
Pkg Tape Dim Dim Dim Dim Dim Dim Dim Dim Rad
Type Size B Bo Ko A Ao w F P1 R
. 0630 | 0624 | 0118 | 0437 | 0420 | 0945 | 0453 | 0.472 | 1.181
2480(300mi) | 24mm | o0y | (1585) | @.00) | (11.10) | (10.90) | (24.00) | (11.50) | (12.00) | (30.00)
. 0530 | 0524 | 0118 | 0436 | 0420 | 0945 | 0453 | 0.472 | 1.181
20S0(300mi) | 24mm |00y | (13.30) | @.00) | (11.08) | (10.90) | (24.00) | (11.50) | (12.00) | (30.00)
. 0411 | 0406 | 0083 | 0.262 | 0256 | 0630 | 0.205 | 0315 | 1.181
16S0(150mi) | 16mm |04 | (1030) | @10) | 665 | ©50 | (1600) | (750) | (8.00) | (30.00)
) 0380 | 0374 | 0083 | 0262 | 0256 | 0630 | 0295 | 0315 | 1.181
14so(somi) | 16mm | oee) | (950) | 210) | 665 | 650 | (16.00) | (7.50) | (8.00) | (30.00)
) 0380 | 0374 | 0083 | 0.262 | 0256 | 0630 | 0295 | 0315 | 1.181
248So(1somi) | 16mm | g5 | (@50) | (210) | 665 | 650) | (t6.00) | 750 | (8.00) | (30.00)
) 0380 | 0374 | 0083 | 0262 | 0256 | 0630 | 0.205 | 0315 | 1.181
208S00150mi) | 16mm | gee) | (950) | 210) | (665 | 650) | (16.00) | 750 | 8.00) | (30.00)
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Tape and Reel Specifications and Drawings (continued)

EIAJ SOIC 16 mm and 24 mm Tape

4.0 TYP
©1.550.05 TYP
' D
1.75£0.10 AN X A A A A Pany
SZEE S A A A A N7y
| I
F £0.05 L j
f L | rlx
T_ _ L - ]
U -
1
W#0.30 T
1 I
1.6 TP __/ ‘ 5.0
D1 12.0 TYP - (TYP) [
|<——A TYP—>|
| | |
| | | |
T T i T
le— Ao TYP
SCALE: 6X SECTION M-M

L.z

[—] 1.00/100.00

TL/F/11642-9
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Ordering Information and Physical Dimensions

Tape and Reel Specifications and Drawings (continued)

EIAJ SOIC 16 mm and 24 mm Tape (Continued)

Ko

0.30 £ 0.05 >}«

TAPE

THICKNESS

B _l__Jl  Bo
SECTION N—-N BEND RADIUS
SCALE: 6X SCALE: 2X
SMALLEST ALLOWABLE BENDING RADIUS. TUFM1642-10
Pkg Tape Dim Dim Dim Dim Dim Dim Rad Dim
Type Size A Ao B Bo F Ko R w

20 SO (200 mil) 24 mm 8.7 8.4 13.5 13.2 115 2.4 50.0 240
14/16 SO (200 mil) 16 mm 8.7 8.4 11.0 10.7 7.5 2.4 50.0 16.0
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Tape and Reel Specifications and Drawings (Continued)

Direction of Feed for SOIC Devices

OO O0O00O0O0OO0O0O0

suoisuawi( [esi1sAyd pue uonewsosu] bulapio

df’ b °c pl ([aP Bl |d° Bl |d° B
O u] O ] O ] O u O ]
O ] O EI O u O ] O ul
= u| = 5| | u| uj
DIRECTION OF FEED
v TL/F/11642-11
Tape and Reel Quantities
Qty of
Package Sealed
Devices
JEDEC 14/16 2500
JEDEC 20/24 1000
EIAJ 14/16/20 1000
JEDEC and EIAJ SOIC Carrier Tape Specifications
Leader (mm) Hub (mm)

Unsealed Sealed Overall Unsealed Sealed Overall
Carrier Carrier Carrier Carrier Carrier Carrier
Min Max Min Max Min Max Min Max Min Max Min Max
0 400 500 1200 500 1200 0 340 300 640 300 740

The overall carrier minimum specification is determined by the sealed carrier minimum.

The overall carrier maximum consists of the sealed carrier minimum plus a combination of unsealed carrier and any additional
sealed carrier. For example, the leader’s overall maximum of 1200 mm consists of a 500 mm minimum sealed carrier, with a
remaining 700 mm combination of unsealed (0 mm to 400 mm) and/or sealed (0 mm to 700 mm) carrier.

The number of pockets in the leader or hub carrier tape are determined by the tape’s pitch. For example the pitch for a JEDEC
SOIC 14 (mil) 16 mm tape, the P1 dimension from the previous pages, is 8.0 mm. Thus the maximum leader unsealed carrier
pockets would be 400 mm/8 mm or 50.
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Physical Dimensions

@National

Semiconductor

14 Lead (0.150” Wide) Molded Small Outline Package, JEDEC

NS Package Number M14A
All dimensions are in inches (millimeters)
0.335-0.344
[* f8s09—e.138)

FAAANAACL
0.228-0.244 -
781-6.199) | - S

I r\)
lEADNu.lX i | §

IDENT BUUUUUU

. T2 3 4 s e 7T}
0.010 yax
(0.259)
0.150-0.157
™| @et0-3.99 [ .
0.010-0.020 0.053-0.069.
{0.254-0.508) < **° ™1 11.386-1.753)
8° MAXTYP 0.004-0.010
ALL LEADS . @020z

i_,,y L smmu ________

NE '_f
0.008-0.010 T T (g:;;) J L_ onu 0.014-0.020 qyp
{0.209-0.258) 0.016-0.050 Ao80
TYP AL LEADS 0.004 {0.406-1.270) o oo 10.356-0.508)

0.102) TYP ALL LEADS - (0 203)
ALL LEAD TIPS M4A (REV W)

14 Lead Molded Small Outline Package (SOP), EIAJ Type Il

NS Package Number M14D

0.394-0.402
|————

(10.01-10.21)
4 13 12 11 10

L

All dimensions are in inches (millimeters)

—

=gl

0.205-0.213
(5.207 - 5.410)

J

%— ft s O
-J Lm:&ﬁ% :

DETAILF

75e

0071
0.006 -0.010 {1:803)
{0.152-0.258) *

REF

:

30

0.067-0.083
{1.702-2.108)

i

0.014 -0.020
{0.356 - 0.508)

SEE DETAILF

et s - j L

SEAIINO PLANE

0.000-0.010
{0.000-0.254)

MI4D(REV A)
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16 Lead (0.150"” Wide) Molded Small Outline Package, JEDEC

NS Package Number M16A

0.150-0.157
(3.810-3.988)

0.010-0.020

0.250-0.508) **5" ] | «
In

8° MAX TYP
ALL LEADS

-

-

)

0.008-0.010

0.016-0.050
‘“ L L) (o 406—1.270)
TYP ALL LEADS
10.102)
ALLLEAD TIPS

All dimensions are in inches (millimeters)

. 0.386-0.394 o
{9.804—10.00)

1 15 14 13 12 1n 1 9

AaapnAnag

0.228-0.244 300
{5.791-6.199) P

o)

jﬁ' TUUUUY

3 4 5 6 7 8

IDENT 0.010 max
0.259
0.053-0.069
{1.346-1.753) 0.006-0.010
0.102-0.254)
1
1
8i SEATING
PLANE

0.014-0.020 1yp

(0.356) K (0.356 —0.508)
TP
0.008 _0.008 .0
(n 203) MIBA (REV H)

16 Lead Molded Small Outline Package (SOP), EIAJ Type lI

NS Package Number M16D

All dimensions are in inches (millimeters)

0.394-0.402
(10.01-10.21)

16 15 14 13

0.295-0.319
(7.493-8.103)

0°-g°

0N

i | 0.016-0.031_ —_—
(0.406-0.787)

HHHHHHHH

0.205-0.213
(5.207-5.410)

O
TEE

DETAIL F
0.071 0.067-0.083
{1.803) REF {1.702-2.108)
0.006-0.010
{0.152-0.254)

|
) m—

g I“m““

SEE DETAIL F

i !
\

[_.._ -y — —
iaii
»Il-—ﬁ

0.014-0.020
(0.356-0.508)

A

0.000-0.010
(0.000-0.254)

SEATING PLANE

[-—
M16D (REV A)
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Physical Dimensions

20 Lead (0.300” Wide) Molded Small Outline Package, JEDEC
NS Package Number M20B

All dimensions are in inches (millimeters)

0.496-0.512
(12.598 ~13.005)

—

20 19 18 17 16 15 14 13 12 1"

AAAAAANAAARA

0.394~0.419 |
(10.008 - 10.643)

LT uuuuuuuuégl

~ <1

0.010 yax
0.254)
0.291-0.289
{7.391-7.5%)
0010-0.028 0.093-0.108
0.258—0.737) ™ {2.362-2.602)
0.004-0.012
8 MAX TYP =
ALL LEADS I {0.102-0.305)
L—NJJ ‘ - e tH } SEATING
§ PLANE
0.009-0.013 T / ‘ 0.016-0.050 T —“'!" n 050 o oj 0.020
2290 356) —>| 0,014 -0.020 1yp
{0.229-0.330) a! LEAD es {0.406—1.270) 0.556) (1 m) (0.356 —0.508)
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20 Lead Molded Small Outline Package (SOP), EIAJ Typerll
NS Package Number M20D

All dimensions are in inches (millimeters)
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24 Lead (0.300” Wide) Molded Small Outline Package, JEDEC S
NS Package Number M24B Y
i o
BT 3§ & All dimensions are in —ﬂﬂes— 5
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20 Lead (0.150” Wide) Molded Shrink Small Outline Package, JEDEC
NS Package Number MIQA20

All dimensions are in inches
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Physical Dimensions

24 Lead (0.150” Wide) Molded Shrink Small Outline Package, JEDEC
NS Package Number MQA24
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48 Lead (0.300” Wide) Molded Shnnk Small Outline Package, JEDEC
NS Package Number MS48A

All dimensions are in inches (millimeters)
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56 Lead (0.300” Wide) Molded Shrink Small Outline Package, JEDEC
NS Package Number MS56A

All dimensions are in inches (millimeters)
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14 Lead Molded Shrink Small Outline Package, EIAJ, Type |
NS Package Number MSC14

All dimensions are in millimeters
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Physical Dimensions

16 Lead Molded Shrink Small Outline Package, EIAJ Type I
NS Package Number MSC16
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20 Lead Molded Shrink Small Outline Package, EIAJ, Type |
NS Package Number MSC20
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14 Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTC14
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All dimensions are in millimeters

-A"

1001001

GAGE PLANE
EZl _ N LS 8/_[ 0.25
. Y

O T
Eﬂ :T Lo 6}1SEAT|NG PLANE
ILLLEL b

T [elo2[cfElA TYPICAL
ALL LEAD TIPS /—SEE DETAIL D

(0 90)

-
e )
Hﬂmi A e
< ij
e 0.09-0.20 TYP

- 065TYL“ 0.10 % 0.05 TYP

0.19 - 0.30 TYP

@|0‘13®|ALB©|C©| MIC14 (REV A)

20 Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTC20
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Physical Dimensions

24 Lead Molded Thin Shrink Small Outline Package, JEDEC -
NS Package Number MTC24
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48 Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTD48
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56 Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTD56
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@National

Semiconductor

Bookshelf of Technical Support Information

National Semiconductor Corporation recognizes the need to keep you informed about the availability of current technical
literature.

This bookshelf is a compilation of books that are currently available. The listing that follows shows the publication year and
section contents for each book.

For datasheets on new products and devices still in production but not found in a databook, please contact the National
Semiconductor Customer Support Center at 1-800-272-9959.

We are interested in your comments on our technical literature and your suggestions for improvement.
Please send them to:

Technical Communications Dept. M/S 16-300
2900 Semiconductor Drive

P.O. Box 58090

Santa Clara, CA 95052-8090

ADVANCED BiCMOS LOGIC (ABTC, IBF, BiCMOS SCAN, LOW VOLTAGE
BiCMOS, EXTENDED TTL TECHNOLOGY) DATABOOK—1994

ABTC/BCT Description and Family Characteristics ® ABTC/BCT Ratings, Specifications and Waveforms

ABTC Applications and Design Considerations ® Quality and Reliability ® Integrated Bus Function (IBF) Introduction
54/74ABT3283 Synchronous Datapath Multiplexer ® 74FR900/25900 9-Bit 3-Port Latchable Datapath Multiplexer
54/74ACTQ3283 32-Bit Latchable Transceiver with Parity Generator/Checker and Byte Multiplexing

SCAN18xxxA BiCMOS 5V Logic with Boundary Scan ® 74LVT Low Voltage BiICMOS Logic

VME Extended TTL Technology for Backplanes

ALS/AS LOGIC DATABOOK—1990

Introduction to Advanced Bipolar Logic ® Advanced Low Power Schottky ® Advanced Schottky

ASIC DESIGN MANUAL/GATE ARRAYS & STANDARD CELLS—1987

SSI/MSI Functions e Peripheral Functions ® LSI/VLSI Functions ® Design Guidelines ® Packaging

CMOS LOGIC DATABOOK—1988

CMOS AC Switching Test Circuits and Timing Waveforms ¢ CMOS Application Notes ® MM54HC/MM74HC
MMB54HCT/MM74HCT e CD4XXX ¢ MM54CXXX/MM74CXXX @ Surface Mount

CLOCK GENERATION AND SUPPORT (CGS) DESIGN DATABOOK—1994

Low Skew Clock Buffers/Drivers ® Video Clock Generators ® Low Skew PLL Clock Generators
Crystal Clock Generators

CROSSVOLT™ LOW VOLTAGE LOGIC SERIES DATABOOK—1994

LCX Family ® LVX Translator Family ® LVX Bus Switch Family ® LVX Family ® LVQ Family e LVT Family

DATA ACQUISITION DATABOOK—1993

Data Acquisition Systems @ Analog-to-Digital Converters ¢ Digital-to-Analog Converters ® Voltage References
Temperature Sensors ® Active Filters ® Analog Switches/Multiplexers ® Surface Mount

DATA ACQUISITION DATABOOK SUPPLEMENT—1992

New devices released since the printing of the 1989 Data Acquisition Linear Devices Databook.

DISCRETE SEMICONDUCTOR PRODUCTS DATABOOK—1989

Selection Guide and Cross Reference Guides  Diodes ® Bipolar NPN Transistors
Bipolar PNP Transistors ® JFET Transistors ® Surface Mount Products ® Pro-Electron Series
Consumer Series ® Power Components ® Transistor Datasheets ® Process Characteristics




DRAM MANAGEMENT HANDBOOK—1993

Dynamic Memory Control ® CPU Specific System Solutions ® Error Detection and Correction
Microprocessor Applications

EMBEDDED CONTROLLERS DATABOOK—1992

COP400 Family ® COP800 Family ¢ COPS Applications ® HPC Family ® HPC Applications
MICROWIRE and MICROWIRE/PLUS Peripherals ® Microcontroller Development Tools

FDDI DATABOOK—1991

FDDI Overview ¢ DP83200 FDDI Chip Set ® Development Support ® Application Notes and System Briefs

F100K ECL LOGIC DATABOOK & DESIGN GUIDE—1992

Family Overview ® 300 Series (Low-Power) Datasheets ® 100 Series Datasheets ® 11C Datasheets
Design Guide e Circuit Basics ® Logic Design ® Transmission Line Concepts ® System Considerations
Power Distribution and Thermal Considerations © Testing Techniques ® 300 Series Package Qualification
Quality Assurance and Reliability ® Application Notes

FACT™ ADVANCED CMOS LOGIC DATABOOK—1993

Description and Family Characteristics ® Ratings, Specifications and Waveforms
Design Considerations ® 54AC/74ACXXX © 54ACT/74ACTXXX e Quiet Series: 54ACQ/74ACQXXX
Quiet Series: 54ACTQ/74ACTQXXX ® 54FCT/74FCTXXX @ FCTA: 54FCTXXXA/74FCTXXXA/B

FAST® ADVANCED SCHOTTKY TTL LOGIC DATABOOK—1990

Circuit Characteristics © Ratings, Specifications and Waveforms ® Design Considerations ® 54F/74FXXX

FAST® APPLICATIONS HANDBOOK—1990

Reprint of 1987 Fairchild FAST Applications Handbook

Contains application information on the FAST family: Introduction e Multiplexers ® Decoders ® Encoders
Operators © FIFOs o Counters © TTL Small Scale Integration e Line Driving and System Design

FAST Characteristics and Testing ® Packaging Characteristics

HIGH-PERFORMANCE BUS INTERFACE DATABOOK—1994

QuickRing e Futurebus+ /BTL Devices ® BTL Transceiver Application Notes ® Futurebus+ Application Notes
High Performance TTL Bus Drivers ® PI-Bus ® Futurebus+ /BTL Reference

IBM DATA COMMUNICATIONS HANDBOOK—1992

IBM Data Communications ® Application Notes

INTERFACE: DATA TRANSMISSION DATABOOK—1994

TIA/EIA-232 (RS-232) ® TIA/EIA-422/423 o TIA/EIA-485 e Line Drivers ® Receivers ® Repeaters
Transceivers ® Low Voltage Differential Signaling ® Special Interface ® Application Notes

LINEAR APPLICATIONS HANDBOOK—1994

The purpose of this handbook is to provide a fully indexed and cross-referenced collection of linear integrated circuit
applications using both monolithic and hybrid circuits from National Semiconductor.

Individual application notes are normally written to explain the operation and use of one particular device or to detail various
methods of accomplishing a given function. The organization of this handbook takes advantage of this innate coherence by
keeping each application note intact, arranging them in numerical order, and providing a detailed Subject Index.

LINEAR APPLICATION SPECIFIC IC’s DATABOOK—1993

Audio Circuits ® Radio Circuits ® Video Circuits ® Display Drivers ® Clock Drivers ® Frequency Synthesis
Special Automotive ® Special Functions ® Surface Mount

LOCAL AREA NETWORKS DATABOOK—1993 SECOND EDITION

Integrated Ethernet Network Interface Controller Products ® Ethernet Physical Layer Transceivers
Ethernet Repeater Interface Controller Products ® Token-Ring Interface Controller (TROPIC)
Hardware and Software Support Products ® FDDI Products ® Glossary and Acronyms




LOW VOLTAGE DATABOOK—1992

This databook contains information on National’s expanding portfolio of low and extended voltage products. Product datasheets
included for: Low Voltage Logic (LVQ), Linear, EPROM, EEPROM, SRAM, Interface, ASIC, Embedded Controllers, Real Time
Clocks, and Clock Generation and Support (CGS).

MASS STORAGE HANDBOOK—1989

Rigid Disk Pulse Detectors ® Rigid Disk Data Separators/Synchronizers and ENDECs
Rigid Disk Data Controller ¢ SCSI Bus Interface Circuits ® Floppy Disk Controllers ® Disk Drive Interface Circuits
Rigid Disk Preamplifiers and Servo Control Circuits ® Rigid Disk Microcontroller Circuits ® Disk Interface Design Guiqe

MEMORY DATABOOK—1994

FLASH ¢ CMOS EPROMs ® CMOS EEPROMs ® PROMs ¢ Application Notes

MEMORY APPLICATION HANDBOOK—1994

FLASH e EEPROMSs ® EPROMs ¢ Application Notes

OPERATIONAL AMPLIFIERS DATABOOK—1993

Operational Amplifiers  Buffers @ Voltage Comparators ® instrumentation Amplifiers ® Surface Mount

PACKAGING DATABOOK—1993

Introduction to Packaging ® Hermetic Packages ® Plastic Packages ® Advanced Packaging Technology
Package Reliability Considerations ® Packing Considerations ® Surface Mount Considerations

POWER IC’s DATABOOK—1993

Linear Voltage Regulators e Low Dropout Voltage Regulators ® Switching Voltage Regulators ® Motion Control
Peripheral Drivers ® High Current Switches ® Surface Mount

PROGRAMMABLE LOGIC DEVICE DATABOOK AND
DESIGN GUIDE—1993

Product Line Overview ® Datasheets ® Design Guide: Designing with PLDs ® PLD Design Methodology
PLD Design Development Tools ® Fabrication of Programmable Logic ® Application Examples

REAL TIME CLOCK HANDBOOK—1993

3-Volt Low Voltage Real Time Clocks ® Real Time Clocks and Timer Clock Peripherals ® Application Notes

RELIABILITY HANDBOOK—1987

Reliability and the Die ® Internal Construction e Finished Package ® MIL-STD-883 e MIL-M-38510

The Specification Development Process ® Reliability and the Hybrid Device ® VLSI/VHSIC Devices
Radiation Environment e Electrostatic Discharge ® Discrete Device ® Standardization

Quality Assurance and Reliability Engineering ® Reliability and Documentation ¢ Commercial Grade Device
European Reliability Programs ¢ Reliability and the Cost of Semiconductor Ownership

Reliability Testing at National Semiconductor ® The Total Military/Aerospace Standardization Program
883B/RETS™ Products ® MILS/RETST™ Products ® 883/RETS™ Hybrids ® MIL-M-38510 Class B Products
Radiation Hardened Technology ® Wafer Fabrication ® Semiconductor Assembly and Packaging
Semiconductor Packages ® Glossary of Terms ® Key Government Agencies ® AN/ Numbers and Acronyms
Bibliography ¢ MIL-M-38510 and DESC Drawing Cross Llstlng

SCAN™ DATABOOK—1994

Evolution of IEEE 1149.1 Standard ® SCAN BiCMOS Products ® SCAN ACMOS Products ® System Test Products
Other IEEE 1149.1 Devices

TELECOMMUNICATIONS—1992

COMBO and SLIC Devices ® ISDN e Digital Loop Devices ® Analog Telephone Components ® Soﬁware
Application Notes

VHC/VHCT ADVANCED CMOS LOGIC DATABOOK—1993

This databook introduces National’s Very High Speed CMOS (VHC) and Very High Speed TTL Compatible CMOS (VHCT)
designs. The databook includes Description and Family Characteristics ® Ratings, Specifications and Waveforms

Design Considerations and Product Datasheets. The topics discussed are the advantages of VHC/VHCT AC Performance,
Low Noise Characteristics and Improved Interface Capabilities.
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