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INTRODUCTION

The Advanced High-speed CMOS (AHC) logic family provides a natural migration for
HCMOS users who need more speed for low-power, low-noise, and low-drive applications.
The AHC logic family consists of basic gates, medium-scale integrated circuits, and octal
functions fabricated using the EPIC1-S process that produces high performance at low cost.

Performance characteristics of the AHC family are:

® Speed — With typical propagation delays of 5.2 ns (octals), which is about three times
faster than HC devices, AHC devices are the quick and quiet solution for higher-
speed operation.

® Low noise — The AHC family allows designers to combine the low-noise character-
istics of HCMOS devices with today’s performance levels without the over-
shoot/undershoot problems typical of higher-drive devices usually required to get
AHC speeds.

® Low power — The AHC family, by using CMOS technology, exhibits low power con-
sumption (40-uA maximum static current, half that of HCMOS).

® Drive — Output drive current is =8 mA at 5-V VcC and +4 mA at 3.3-V VcC.

® Packaging — AHC devices are available in D and DW (SOIC), DB (SSOP),
N (PDIP), and PW (TSSOP) packages. Selected AHC devices are available in mili-
tary versions (SN54AHCxx).

Using Texas Instruments (Tl) products offers several business advantages:

® Competitive avantage — AHC and VHC devices have equivalent specifications; there-
fore, AHC devices are “drop in” replaceable. With TI's production capacity, delivery
performance, and competitive prices, AHC devices are among the most economical,
easy-to-use, and easy-to-get logic products.

® Alternate source — Tl has arrangements for one or more alternate sources for AHC
devices.

For more information on these and other products, including availability dates, pricing, and
final timing specifications, please contact your local Texas Instruments representative,
authorized distributor, visit the TI home page at http://www.ti.com, or contact the European
Product Information Center at:

E-PIC
T1 SC EUROPEAN PRODUCT INFORMATION CENTRE
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PRODUCT STAGE STATEMENTS

Product stage statements are used on Texas Instruments data sheets to indicate the development stage(s) of
the product(s) specified in the data sheets.

If all products specified in a data sheet are at the same development stage, the appropriate statement fromthe  *
following list is placed in the lower left corner of the first page of the data sheet.

PRODUCTION DATA information is current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty. Production processing
does not necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase
of development. Characteristic data and other specifications are subject to change without
notice.

PRODUCT PREVIEW information concerns products in the formative or design phase of
development. Characteristic data and other specifications are design goals. Texas
Instruments reserves the right to change or discontinue these products without notice.

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first statement below
is placed in the lower left corner of the first page of the data sheet. Subsequent pages of the data sheet
containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then marked in the lower
left-hand corner with the appropriate statement given below:

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information
current as of publication date. Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not necessarily include testing
of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase
of development. Characteristic data and other specifications are subject to change without
notice.

PRODUCT PREVIEW information concerns products in the formative or design phase of

development. Characteristic data and other specifications are design goals. Texas
Instruments reserves the right to change or discontinue these products without notice.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council
of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission
(IEC) for international use.

operating conditions and characteristics (in sequence by letter symbols)

Ci
Co

de

fmax

Icc

Alee

Icex

lithold)

17}
e

lott

loL

*Current out of a terminal is g‘ven as a neative value.

Input capacitance

The internal capacitance at an input of the device

Output capacitance

The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp= de Vee? f+lce Voo

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that
should cause changes of output logic level in accordance with the specification

Supply current

The current into* the Vg supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
0VorVee

Output high leakage current

The maximum leakage current into the collector of the pulldown output transistor when the output is high
and the output forcing condition Vo = 5.5 V

Input hold current

Input current that holds the input at the previous state when the driving device goes to a high-impedance
state

High-level input current

The current into™ an input when a high-level voltage is applied to that input

Low-level input current

The current into* an input when a low-level voltage is applied to that input

Input/output power-off leakage current

The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45VandVgc=0V

High-level output current

The current into” an output with input conditions applied that, according to the product specification, will
establish a high level at the output.

Low-level output current

The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

loz

ta

tais

tPHL

tPLH

“Current out of a terminal is given asa wtive value.

Off-state (high-impedance-state) output current (of a 3-state output)

The current flowing into* an output having 3-state capability with input conditions established that,
according to the product specification, will establish the high-impedance state at the output.

Access time

The time interval between the application of a specified input pulse and the availability of valid signals
at an output

Clock cycle time

Clock cycle time is 1/fmax.

Disable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from either of the defined active levels (high or low) to a high-impedance (off)

state

NOTE: For 3-state outputs, tyis = tpHz or tp 7. Open-collector outputs will change only if they are low
at the time of disabling, so tgis = tpLH-

Enable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from a high-impedance (off) state to either of the defined active levels (high or

low)

NOTE: Inthe case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, tep = tpzp ortpz( . Open-collector outputs will change only ifthey are responding to data
that would cause the output to go low, so tep, = tpyy .

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition

occurs at another specified input terminal

NOTES: 1.The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.
2.The hold time may have a negative value in which case the minimum limit defines the longest
interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is to be expected.

Propagation delay time

The time between the specified reference points on the input and output voltage waveforms with the

output changing from one defined level (high or low) to the other defined level {tod = tpHL OF tpLH)

Propagation delay time, high-to-low level output

The time between the specified reference points on the input and output voltage waveforms with the

output changing from the defined high level to the defined low level

Disable time (of a 3-state output) from high level

The time interval between the specified reference points on the input and the output voltage waveforms

with the 3-state output changing from the defined high level to the high-impedance (off) state

Propagation delay time, low-to-high leve! output

The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined low level to the defined high level
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLz

tpzH

tpzL

tsu

tw

ViH

ViL

VoH

VoL

ViT.

ViT-

Disable time (of a 3-state output) from low level

The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined low leve! to the high-impedance (off) state

Enable time (of a 3-state output) to high level

The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined high level

Enable time (of a 3-state output) to low level

The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined low level

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active

transition at another specified input terminal

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by
the system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The setup time may have a negative value, in which case the minimum limit defines the
longest interval (between the active transition and the application of the other signal) for which
correct operation of the digital circuit is guaranteed.

Pulse duration (width)

The time interval between specified reference points on the leading and trailing edges of the pulse

waveform

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent

[ P P S P

the binary variabies

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which
operation of the logic element within specification limits is to be expected.

Low-level input voltage

An input voltage within the less positive (more negative) of the two ranges of values used to represent
the binary variables

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which
operation of the logic element within specification limits is to be expected.

High-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,

will establish a high level at the output

Low-level output voitage

The voltage at an output terminal with input conditions applied that, according to product specification,

will establish a low level at the output

Positive-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to

specification as the input voltage rises from a level below the negative-going threshold voltage, V|T-

Negative-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falis from a level above the positive-going threshold voltage, VT,
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on Tl data sheets:

co|é)9>N><')l<——n—I
>

Qn
Eal
ur

Toggle

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level ’

value/level or resulting value/level is routed to indicated destination
value/level is re-entered

irrelevant (any input, including transitions)

off (high-impedance) state of a 3-state output

the level of steady-state inputs A through H, respectively

level of Q before the indicated steady-state input conditions were established

complement of Qg or level of Q before the indicated steady-state input
conditions were established

level of Q before the most recent active transition indicated by | or T
one high-level pulse
one low-level pulse

each output changes to the complement of its previous level on each active
transition indicated by | or T

persists so long as the input configuration is maintained.

If, inthe input columns, arow contains H, L, and/or X together with T and/or ., this means the output is valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qp, or Qp), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, /L or LI™, the pulse follows

the indicated input transition and persists for an interval dependent on the circuit.)
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables are those of the shift registers. These embody most of the symbols used
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g.,
type SN74194.

FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR S1 S0 cLock LEFT RIGHT | A B [+] D G 98 Qc %
L X X X X X X X X X L L L L
H X X L X X X X X X | Qao QB0 Qco Qpo
H H H T X X a b c d a b c d
H L H T X H H H H H H Qan  QBn Qcn
H L H T X L L L L L L Qan  QBn Qcn
H H L T H X X X X X |Qpy Qocn Qpn H
H H L T L X X X X X |agn Qcn  Qpn L
H L L X X X X X X X Qo Qo Qco Qpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at
Qg, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qa is now at Qg, the previous levels of Qg and
Qc are now at Qg and Qp, respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial
input and the shifting of previously entered data one bit; data previously at Qg is now at Qp, the previous levels of
Qc and Qp are now at Qg and Qg, respectively, and the data previously at Qpa is no longer in the register. This entry
of serial data and shift takes place on the low-to-high transition of the clock when St is high and S0 is low and the
levels at inputs A through D have no effect.

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.

- The function table functional tests do not reflect all possible combinations or sequential modes.
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

It is normal T practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called

Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output

to go low is called preset (PRE). An input that causes a Q a Q output to go high or a Q output to go low is called clear

(CLR). Bars are used over these pin names (PRE and CLR) if they are active low.

The devices on several data sheets are second-source designs, and the pin name conventions used by the original
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting
circuits D and Q.

in some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case,

all the other inputs and outputs should be renamed as shown below. Aiso shown are corresponding changes in the

graphical symbols. Arbitrary pin numbers are shown.

1
PRE — s 5
2 Q
c —c1
p 2 ) 6
4 pb——— @
cthR —YR
LATCH
pRE — Ns 5
2 Q
Lk ——b ¢t
3
D — 1w 6 _
4 h———— @
iR —DYR
FLIP-FLOP

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity
indicators (& ) on PRE and CLR remain, as these inputs are still active low, but the presence or absence ofthe polarity
indicator changes at D (or D), Q, and Q. Pin5(QorQ)is still in phase with the data input (D or D); their active levels

change together.

|

ﬂ| (o]
Pl [y
m O o >

3 001
D [t
m’uw;x

LATCH

i

> C1
1D

FLIP-FLOP

[+]

1-10
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THERMAL INFORMATION

In digital system design, consideration must be given to thermal management of components. The small size of the
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for
various rates of air flow.

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures.
In general, the junction temperature for any device can be calculated using the following equation:

T, = Rew X Pr+ T,

Where:
Ty = virtual junction temperature
Rgyja = thermal resistance, junction to free air
Pt = total power dissipation of the device
Ta = free-air temperature
JUNCTION-TO-AMBIENT THERMAL RESISTANCE
vs
g AIR VELOCITY
o 130 T T T
] 14-Pin D Package
120 1 t t
/— 16-Pin D Pacl
110\ t t u?.
20-Pin DW Package
T 100 AL t t t
E \ 24-Pin DW Package
90 Vs
N AN
- 70 \5\ \‘\
g 60 .
50 S~
40
30

Roya

0 100 200 300 400 500 600
Air Velocity - fmin

Figure 1

Derating curves for 210-mil shrink small-outline package are shown in Figures 2 through 5.
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THERMAL INFORMATION

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB)

1200 8PIn e T 1200 16 Pin
1100 0 AlrVelocity
linear my; E
£ 1000 (inear “_cz E 1000
] = 1~ .
900 LSE:$~ o
800 800 EEES 3=+
L Y e S .
700 N =T
= = N
; 600 i 600
o S N
5 a
T N Air Velocity S~
400 — a00| linear m/: P
(linear m/sec)
\\\ ———— = N
= 300 [~ F —_———— =075
" 200 'y 200~ —-—— =05
o 100 o —_ — =025
—mm— = )
0 T I
25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Ta —Free-Alr Temperature — °C . Ta —Free-Air Temperature — °C
Figure 2 Figure 3
Moo T LI B | o P LI I I
z 2200 Air Velocity — z 2200 Alr Velocity
E 2000 (linear m/sec) ? 2000 (linear m/sec)
|
1800 - 1800
. 1600
1600 — — =025 F
3 1400 = - 2 1400
§ 1200 ; 1200
o g —
. 1000 = 1000
oo b =i 800
= T o
k 600 = § 8 600
b 2
;n o 400
200 200
0 0
25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Ta - Free-Air Temperature — °C Ta - Free-Air Temperature — °C
Figure 4 Figure 5
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SN74AHCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCL-5227 - OCTOBER 1995

©® Operating Range: 2-V to 5.5-V Voo D, DB, N, OR PW PACKAGE

® EPIC™ (Enhanced-Performance Implanted (Tapview)
CMOS) Process A n ) U whv

® High Latch-Up Immunity Exceeds 300 mA w2 1l a8
Per JEDEC Standard JESD-17 1 s 12f] 4A

® Package Options Include Plastic 2A e nfl 4y’
Small-Outline (D), Shrink Small-Outline 28 [Is 10f] 3B
(DB), Thin Shrink Small-Outline (PW) 2y [ls of] 3a
Packages, and Standard Plastic (N) DIPs GND []7 sl ay

description

The SN74AHCO0 performs the Boolean functions Y = A e B or Y = A + Biin positive logic.
The SN74AHCOO0 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B \
H H L
L X H
X L H
logic symbolt
1
1A & L 2
2
1B w
2A 4
6
5
28 2y
3A 9
8
10
3B 3y
12
4A 1
4B 13 P ¥

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram, each gate (positive logic)

D el

EPIC is a trademark of Texas Instruments Incorporated.
S

PRODUCTION DATA information Is current a3 of n date. Copyright © 1995, Texas Instruments Incorporated
Products conform o specifications per the terms of Texas Instruments ,

standard warranty. processing does not necessarily inciude

1esting of all parsmeters. l
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SN74AHCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VoG - v vv v et e e -05Vto7V

Input voltage range, V| (see Note 1) ... .. -0.5Vto7V
Output voltage range, Vg (see Note 1) -0.5VtoVgc +05V
Input clamp current, ik (V) <O0) . ... e —20 mA
Output clamp current, log (VO <00rVo>VEE) wovviriiii e =20 mA
Continuous output current, Ig (Vo=0toVeg) oo oo cee..... 125mA
“Continuous current through Vocor GND ........... ... ... ... ... ceeeies ... 50 MA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .... . .... . 1.25W
' DB or PW package . . .. 05w

Npackage .................. 1AW

Storage temperature range, Tgyg - - - .- -oooo o -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVce Supply voltage 2 5.5 "
Vocec=2V 1.5
VIH High-level input voltage Vec=3V 21 \
Vcec=55V 3.85
Vec=2V 0.5
ViL Low-level input voltage Vcec=3V 0.9 v
Vo =565V 1.65
\ Input voltage ’ 0 Vce \
Vo Output voltage 0 Vce v
Voo=2V 50| pA
IoH High-level output current Vcc=33V103V —4
Voc=5V05V = ™
Vec=2V 50 pA
loL Low-level output current Vcc=383V+03V 4 mA
Vec=5V+05V 8
o Voc=33V£03V 100
At/Av Input transition rise or fall rate ns/V
Vecc=5V+05V 20
Ta Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

2-4
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SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 - OCTOBER 1995
R

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS vee v ve max] MIN MAX| uNiT
2v| 19 2 1.9
IOH =50 pA 3v| 29 3 29
VOH a5V | 44 45 4.4 v
IOH = —4 mA 3v| 258 2.48
IoH = -8 MA 45V | 394 3.8
2v 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
oL =4 mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
Iy A or B inputs Vi =Vcg or GND 55V +0.1 +1 wA
Icc V) = Vg or GND, lo=0 55V 2 20 A
Ci V| = Vcg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V 0.3V (unless otherwise noted) (see Figure 1)
T = 25°C
PARAMETER (IFP::’?J"‘I') (OUTI'gUT) CAPkglerﬁNCE MIN A TYP MAX MIN  MAX] UNIT
1PLH AorB Y CL=15pF 55 19 LIS
tPHL 55 7.9 195
tPLH AorB Y CL =50 pF 8 na4 LENAE] R
tPHL 8 114 1 13

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX MIN  MAX | UNIT
| 3.7 5.5 1 6.5
PLH AorB Y CL=15pF ns
tPHL 3.7 5.5 1 6.5
4 5.2 7.5 1 8.5
PLH AorB Y CL=50pF ns
tPHL 5.2 75 1 8.5
noise characteristics, Vgg =5 V, C_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic Vo[ 0.3 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -03 -08 )
VOH(v)  Quiet output, minimum dynamic Vo 4.6 \
ViH(D) High-level dynamic input voltage 3.5 \')
ViL(D) Low-level dynamic input voltage 1.5 \"

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

*’f TExAas
INSTRUMENTS
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SN74AHCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS227 - OCTOBER 1995

operating characteristics, Vcc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Cy =50pF, t=1MHz 9.5 pF
PARAMETER MEASUREMENT INFORMATION
mput Vee
From Output Test (see Note B) 50% Vce 50% Voo
Under Test P | | ov
olnt | .
CL tPLH 9 et e
(see Note A) I | | ! ——— VOH
1 In-Phase | g 50% Vco q 50% Voo
= Output I VoL

LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. Ci includes probe and jig capacitance.

|
tPHL —H' H—"’;— 'PLH

—_—\! | /— VoH
50% Vce 50% Vee
——= VoL
VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 = 50 Q, t; = 3 ns, tj = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

ﬁ’ TEXAS
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SN74AHCO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A - DECEMBER 1995 ~ REVISED FE-BHUARY 1996

® Operating Range: 2-V to 5.5-V V¢c¢ D, DB, N(,T%r; z\é PACKAGE
® EPIC™ (Enhanced-Performance implanted W)
CMOS) Process wil U 1af] Voo
® Package Options include Plastic 1afl2 13] ay
Smali-Outline (D), Shrink Small-Outline (DB), 1.8ls 12[] 48
Thin Shrink Small-Outline (PW) Packages, oy 4 1l 4A
and Standard Plastic (N) DIPs oalls 10]] 3y
e 2B (s o[l 38
description ano [ 7 sl 3a
This device contains four independent 2-input
NOR gates that perform the Boolean functions
Y=A « BorY = A + B in positive logic.
The SN74AHCO2 is characterized for operation
from —40°C to 85°C.
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X L
X H L
L L H
logic symbolt
1A 2 1 1
2
3 - > 1Y
18
Py E— .
6 P 2Y
28 ————]
m 2 10
9 P av
3B
Y. S 13
12 > 4y
B —]

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.
— N -

PRODUCT PREVIEW products in the Copyright © 1996, Texas Instruments Incorporated
design phase of development Charsciecstc dets and other ’
mmn goais. Texas Instruments reserves the right to
or discontinue products without notice.
INSTRUMENTS
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M3IA3Hd 1ONAO0Hd

SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A - DECEMBER 1995 - REVISED FEBRUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltagerange, Voo - ..o -05Vto7V
Input voltage range, V| (see Note 1) -05Vto7V
Output voltage range, Vo (see Note 1) -0.5VtoVgc+0.5V

Input clamp current, Ik (VI <0) ... -20 mA
Output clamp current, lok (Vo <00rVo>Vog) wvvvvoeiiiii e +20 mA
Continuous output current, I (Vo =010 Vo) o ovvie i e +25 mA
Continuous current through Voo or GND ... ..o +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.25 W

DB or PW package ............ 0.5 W

Npackage .. ................. 11w
Storage temperature range, Tgg « .« .« «cvveeetttiiii -65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” ts not
implied. Exposure to absolute-maximum-rated conditions for extended periods may aftect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vce Supply voltage 2 55 A
Vcc=2V 1.5

ViH High-level input voltage Vcc=3V 2.1 \
VoG =55V 3.85
Vec=2V 0.5

ViL Low-level input voltage . Vcg=3V 0.9 \
Veg=55V 1.65

\7 Input voltage 0 Vce \

Vo Output voltage 0 Vce \
Vecc=2V -50 uA

IOH High-level output current Vcc=33V103V —4 mA
Vecc=5V+05V -8
Vec=2V 50 A

loL Low-level output current Vecc=33V+03V 4 mA
Voo =5V 05V 8

e Vecc=33V103V 100

At/Av Input transition rise or fall rate ns/V
Voo =5V+05V 20

Ta Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

{’P TEXAS
INSTRUMENTS
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SN74AHCO02

QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCL-5254A— DECEMBER 1995 — REVISED FEBRUARY 1996
S

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta = 25°C
PARAMETER T v, MIN  MAX | UNIT
TEST CONDITIONS CC N TP WAX
2v| 19 2 1.9
IOH = -50 uA 3v| 29 3 2.9
VoH 45V]| 44 45 4.4 v
IOH = —4 mA 3v| 258 2.48
I0H = -8 MA 45V | 394 3.8
2v 0.1 0.1
IoL = 50 nA 3v 0.1 0.1
VoL 45V 0.1 0.1 \"
loL=4mA 3V 0.36 0.44
oL = 8 mA 45V 0.36 0.4
] V) =Vcc or GND 5.5V 0.1 +1 nA
Icc V| = Vcc or GND, I0=0 55V 2 20 nA
Ci V| = Vg or GND 5V 4 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vce = 3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX MIN  MAX| UNIT
[ 56 79 195
PLH AorB Y CL=15pF ns
tPHL 5.6 7.9 1 9.5
t 8.1 1.4 1 13
PLH AorB Y Cp =50 pF ns
tPHL 8.1 1.4 1 13
switching characteristics over recommended operating free-air temperature range,
Vce =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MiN_ Tvp max| MIN MAX) UNIT
4 36 55 1 65
PLH AorB Y CL=15pF ns
tPHL 3.6 55 1 6.5
tPLH 51 75 1 8.5
AorB Y CL=50pF
tPHL o L==op 51 75| 1 85|
noise characteristics, Vgc = 5 V, Ci = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| uNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v) _ Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic Voi v
VIH(D) High-level dynamic input voltage 3.5 \
ViLp) Low-level dynamic input voltage 1.5 \

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

‘1" TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS254A - DECEMBER 1995 - REVISED FEBRUARY 1996

operating characteristics, Vgg =5V, Tp = 25°C

Under Test Test ¢ Note B)
Point
CL

LOAD CIRCUIT
. tPHL

| | |
tPLH [ —h— "—P—' '~ tPHL
(see Note A) I | i ——— VOH
L '”g;;z: I Asowvee ;g 50% Vee
- \ v
| oL
| —p— ¢
= .I PLH
|
Out-of-Phase ! 50% V, ! 50% V, VoH
Output eVee e Yec

——- VoL

VOLTAGE WAVEFORMS

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput puises are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 =50 Q,t, =3 ns, ty=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

DELAY TIMES

Figure 1. Load Circuit and Voltage Waveforms

PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate C =50pF, f=1MHz 15 pF
PARAMETER MEASUREMENT INFORMATION
————— vee
From Output Input 50% Ve 50% Ve
| | ov

i
INSTRUMENTS

POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265




SN74AHC04
HEX INVERTER

SCLS231B - OCTOBER 1995 — REVISED JANUARY 1996
e ]

® Operating Range: 2-V to 5.5-V V¢c¢ D, DB, N, %l: Cﬁ PACKAGE

® EPIC™ (Enhanced-Performance implanted m W)
CMOS) Process Al ) 1af) Voo

@ High Latch-Up Immunity Exceeds 300 mA 1 (2 13[] 6A
Per JEDEC Standard JESD-17 2alls 12f] ey

® Package Options Include Plastic 2y [l s 1f] sA
Smali-Outline (D), Shrink Smali-Outline 3alls 10[] 5Y
(DB), Thin Shrink Smali-Outline (PW) . 3y fIs of] 4A
Packages, and Standard Plastic (N) DIPs GND [} 7 sl] ay

description

The SN74AHC04 contains six independent inverters. The device performs the Boolean function Y = A.
The SN74AHCO04 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1 2
" - 1 p— 1Y
2A ———_ 4
5 [
n — e
A ;10 4y
1
A e Y
1
6A b Y

T This symbol is in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.

A > v

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments lncomated,

PRODUCTION DATA information is current as of mmu dole, Copyright © 1996, Texas Instruments Incorporated
Pty . TEXAS
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SN74AHC04
HEX INVERTER

SCLS2318 - OCTOBER 1995 - REVISED JANUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« vvoovieiiiiiiin e e i i =0BVIOT7V
Input voltage range, V) (see Note 1) .. ... N Cieiiiiii..... —0B5VIWOTV
Output voltage range, Vo (see Note 1) ........... ... ... ... i oo -0.5VtoVgc + 05V

Input clamp current, ik (V1<0) ... .. oo e -20mA
Output clamp current, Iok (Vo<0orVo>Vcg) --..... S =20 mA
Continuous outputcurrent, I (Vo =0t0 Vo) ..o ooon o +25mA
Continuous current through Vg orGND ........ ... ... ... ... e +50mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PWpackage ............ 0.5W

Npackage ..................... 11W
Storage temperature range, Tgtg - -« -+« v o vveettt it -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operétion of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vce Supply voltage 2 55 \
Vecc=2V 1.5

V".‘| High-level input voltage Vec=3V 21 Vv
Voc =55V 3.85
Veec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 v
Vcec=55V 1.65

Vi Input voltage 0 Vce

Vo Output voltage 0 Vg \
Vec=2V -50 pA

IOH High-level output current Vcc=33V+03V -4 mA
Vec=5V£05V -8
Vecg=2V 50| wA

loL Low-level output current Vcc=33V103V 4 mA
Vec=5V+05V 8

At/Av  Input transition rise or fall rate Vec-33V+03V 100 nsiV
Vec=5V:05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

2-12
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SN74AHC04
HEX INVERTER

SCLS231B - OCTOBER 1995 — REVISED JANUARY 1996

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C
TEST CONDIT! MIN  MAX| UNIT
PARAMETER EST CONDITIONS vee an YR WAX
2V 1.9 2 1.9
IOH = 50 uA 3V 2.9 3 2.9
vor 45V 44 45 4.4 v
I0H = —4 mA 3v | 258 2.48
IOH = - 8 MA 45V | 394 38
2V 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
IoL = 4 mA 3V 0.36 0.44
IoL=8mA - 45V 0.36 0.44
) V| = VGG or GND 55V +0.1 +1]| pA
Icc V) = Vge or GND, lo=0 55V 2 20 pA
Ci V) = Vg or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range,
Vce = 3.3V £0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN _Tvp wmax]| MN MAX| UNIT
! 5 7.1 1 85
PLH A Y Cp=15pF ns
tPHL 5 A 1 8.5
[ 75 106 1 12
PLH A Y CL =50 pF ns
tPHL 75 10.6 1 12
switching characteristics over recemmended operating free-air temperature range,
Vce =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM ‘10 LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TvP MaAx| MIN MAX| UNIT
[ 8 55 1 65
PLH A Y Cp=15pF 8 ns
tPHL 38 55 165
tPLH 53 75 1 85
PLH A Y Cp =50 pF ns
tPHL 53 75 1 85
noise characteristics, Vogc =5V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN  TYP MAX| UNIT
VoL(p) Quiet output, maximum dynamic Vo 0.4 \
VoL(v) Quiet output, minimum dynamic Vor. -0.4 \
VOH(V) Quiet output, minimum dynamic VoH 4.8 \%
ViH(D) High-level dynamic input voitage 3.5 Vv
ViL(D) Low-level dynamic input vottage 15 v

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

*3 15
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SN74AHCO04
HEX INVERTER

SCLS231B ~ OCTOBER 1995 - REVISED JANUARY 1396

operating characteristics, Vgg =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 12 pF
PARAMETER MEASUREMENT INFORMATION
————— Vece
From Output Input
Under Test Test (see Note B) 50% Ve 50% Ve
Point | | ov
CL | le—p
(see Note A) I tPLH —lﬂ—q | \ tPHL

In-Phase
Output
LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. C includes probe and jig capacitance.

|
] | ——— VoH
| 50% ch 50% V%c
| oL
! j—>— t
PLH
tPHL —1‘—’1 |
! | VoH
sk 50% Voo 2‘ 50% Vce
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty =3 ns, t{= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS
INSTRUMENTS

2-14

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN74AHCU04
HEX INVERTER

SCLS234 - OCTOBER 1995
S ——

® Operating Range: 2-V to 5.5-V Vg D, DB, N, %l: I";Ilé PACKAGE

® EPIC™ (Enhanced-Performance Implanted 4 W)
CMOS) Process A v

® Unbuffered Outputs 1y i} 620

©® High Latch-Up Immunity Exceeds 300 mA 2A ] 6y
Per JEDEC Standard JESD-17 2y ] 5A

® Package Options Include Plastic 3A ] sv
Small-Outline (D), Shrink Small-Outline 3y ] 4A
(DB), Thin Shrink Small-Outline (PW) GND ] 4y
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCUO4 contains six independent inverters. The device performs the Boolean function Y = A.
Internal circuitry consists of single stage inverters that can be used in analog applications such as crystal
oscillators.

The SN74AHCUO4 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
Y

A
H L
L H
logic symbolt
1 2
1A 1 B Y
3 4
2A 2y
5 6
3A ay
9 8
4A po———— 4y
11 10
5A ——————— o BY
13 12
6A ] p—««— oY

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Do

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.
— —— _

Products conform to specifications per the terms of
standard warranty. Production processing doss not necessarily Include
parameters.

PRODUCTION DATA Information Is current s of  publication date Copyright © 1995, Texas Instruments Incorporated
exss Instruments i
testing of all

EXAS
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SN74AHCUO4
HEX INVERTER

SCLS234 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« vvvvvnerininanaien. N ARGV AY)
Input voitage range, V| (see Note 1) .. .. e . -05Vto7V
Output voltage range, Vo (see Note 1) ... ... ..ot .~0.5Viwo Ve + 05V

Input clamp current, i (Vi< 0) ... . =20 mA
Output clamp current, Iok (VO <00rVo>VEE) oo ovniiiiiiiie i ... ¥20mA
Continuous output current, Ig (Vo =010 VEE) < o.ov i i 25 mA
Continuous current through VogorGND .......... ... ... .. ... . .. Ceeiieiiaee. .. 250 MA
Maximum power dissipation at Ta = 55°C (in stilt air) (see Note 2): Dpackage ... .. ............. 1.25W

DB or PW package ............ 05w

Npackage ................... 1AW
Storage temperature range, Tgtg . - -« -« nnenie it —65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maxim k power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVce Supply voltage 2 55 \
Vec=2V 1.7
VIH High-level input vottage Voo =3V 24 v
Vgc =55V 4.4
Vee=2V 0.3
ViL Low-level input voltage Vecec=3V 0.6 v
Vcec =55V 1.1
\ Input voitage 0 Vce \
Vo Output voitage 0 Vce '
Veo=2V -50 | pA
IOH High-level output current Vcc=33V103V —4 mA
VoG =5V£05V -8
Veg=2V 50| pA
loL Low-level output current Vcc=33V103V 4
VCC=5V£05V s] ™
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

TEXAS
INSTRUMENTS
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SN74AHCUO4
HEX INVERTER

SCLS234 - OCTOBER 1995

electrical characteristics over recommended operating free-air temperature range (uniess

otherwise noted)

TA = 25°C
M ST IONS MIN  MAX | UNIT
PARAMETER TEST CONDIT Ve e TP AKX
2v| 18 2 1.8
IOH = -50 pA 3v| 27 3 2.7
VOH 45V 4 45 4 Y
IOH = —4 mA 3v| 258 2.48
IOH = -8 mA 45V | 394 3.8
2V 0.2 0.2
1oL = 50 pA 3V 0.3 0.3
VoL 45V 0.5 0.5 v
IoL = 4 mA 3V 0.36 0.44
loL = 8 MA 45V 0.36 0.44
| V| = Vog or GND 55V 0.1 1] pA
Icc V| = Ve or GND, lo=0 55V 2 20 wA
Ci V| = Voc or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range,
Vcc =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [N TYP wAx| MIN MAX| UNT
t 5 89 1105
PLH A Y CL=15pF ns
tPHL 5 8.9 1 10.5
[ 75 114 1 13
PLH A Y CL=50pF ns
tPHL 75 114 1 13
switching characteristics over recommended operating free-air temperature range,
Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min Tvp wmax]| MIN MAX| UNT
t 35 55 1 ]
PLE A Y CL=15pF 65 ns
tPHL 35 5.5 1 6.5
[ 5 7 1
PLH A Y Cp =50 pF 8 ns
tPHL 5 7 1 8
noise characteristics, Vgc = 5 V, C = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.5 \
VoL(v) _ Quiet output, minimum dynamic Vo -0.5 \
VoH(v)  Quiet output, minimum dynamic VoH 43 \'J
VIH(D) High-level dynamic input voltage 4 \'
ViL(D) Low-level dynamic input voltage 1 V)

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

TEXAS
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SN74AHCU04
HEX INVERTER

SCLS234 - OCTOBER 1995

operating characteristics, Vcc =5 V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF f=1MHz 73 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test wpit /. Vee
Under Test Point (see Note B) 50% Vce 50% Vce ov
| |
Ci

L
(see Note A) I

In-Phase
Output

LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. Ci includes probe and jig capacitance.

tpLH ﬁ' ' H tPHL
| |

| | VoH
sk 50% Voo f 50% Vce

——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 =50 Q,t; =3 ns, tj=3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V V¢ D, DB, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process U
Al 141 vee
® High Latch-Up Immunity Exceeds 300 mA B{: 13f) 4B
Per JEDEC Standard JESD-17 wila 12[] 4a
® Package Options Include Plastic 2A [} 4 1]] ay
Small-Outline (D), Shrink Small-Outline 28(s 10]] 3B
(DB), Thin Shrink Small-Outline (PW) av | e 9[] 3A
Packages, and Standard Plastic (N) DIPs GND E 7 8f] ay

description

The SN74AHCO8 is a quadruple 2-input positive-AND gate. The device performs the Boolean functions
Y=AeBorYs= A + Bin positive logic.

The SN74AHCO8 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H H
L X L
X L L
logic symbolt
1
1A — & 3
2 1Y
B ———
4
2A —— 6
5 2y
28 —8
9
A 10 8 3y
3B —
12
A — 1
13 F————— 4Y
48 —f
t This symbolis inaccordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
1 >
Y
B
EPIC is a trademark of Texas Instruments Incorporated.
L
PRODUCTION mn:n Information .:. w::n m: : Tr:.um date. l Copyright © 1995, Texas Instruments Incorporated
processing does not necessarlly include

s
1asting of all parameters.

INSTRUMENTS
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SN74AHCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOIAGE raNGE, YOG -t v vttt ittt -05Vto7V
input voltage range, Vi (see Note 1) . ... ..ot e -05Vto7V
Output voltage range, Vo (see Note 1) ..., -05VtoVgc+05V
Input clamp current, i (VI<O) ..o .. =20 mA

Output clamp current, lok (Vo<00rVo>Veg) -vvvivivieneiinn, . 20 mA

Continuous output current, lo (Vo =0to Vo) -.oovvveeiioiil s .. ¥25 mA
Continuous currentthrough Vec or GND ....... ... . 50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ........ . 1.25W
DB or PW package . 0.5W
N package e 1.1W
Storage temperature range, Tgpg - - - -« -« vvneneee i -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
1mplied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observeq.

2. The maximum power dissi is I using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVce Supply voltage 2 5.5 \
Vec =2V 1.5
ViH High-level input voltage Vec=3V 2.1 v
Voc=55V 3.85
Vec=2V 0.5
ViL Low-level input voitage Vcc=3V 0.9 \
Vcc=55V 1.65
Vi Input voltage 0 Vce \
Vo Output voltage 0 Vce 1
Vee=2V -50 uA
1OH High-level output current Vocc=33V+03V —4 mA
Vcc=5V+05V -8
Vec=2V 50 HA
oL Low-level output current Voc=33V+03V 4
Vce=5V105V 8 mA
At/Av  Input transition rise or fall rate Vec=33V+03V 100 ns/V
Vcc=5V+05V 20
TA Operating free-air temperature —40 85 *C
NOTE 3: Unused inputs must be held high or low to prevent them from fioating.

TEXAS
INSTRUMENTS
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SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995
R ——

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C
TEST CONDITIONS MIN  MAX | UNIT
PARAMETER c Ve e TP MAX
2v| 19 2 1.9
IOH = —50 uA av| 29 3 2.9
VOH 45V]| 4.4 45 4.4 v
IOH = —4 mA 3v| 258 2.48
IoH = -8 mA 45V| 394 3.8
2V 0.1 0.1
loL = 50 pA 3v 0.1 0.1
VoL 45V 0.1 01| v
loL = 4 mA 3V 0.36 0.44
1oL = 8 mA 45V 0.36 0.44
i [AorBinputs || =vccorGND 55V +0.1 1| pA
Icc V| = Vcc or GND, lo=0 55V 2 20 uA
Gi V| = Voc or GND 5V 4 10 10] pF
switching characteristics over recommended operating free-air temperature range,
Vce =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO ouTPUT Ta=25C
PARAMETER (INPUT) ouTRUT) CAPACITANCE | Tvp mAx] ™M WAX| uwiT
[ 62 88 1105
PLH AorB Y Cp =15pF ns
tPHL 6.2 8.8 1105
[ 87 123 1 14
FLH AorB Y Cy =50 pF ns
tPHL 87 123 1 14
switching characteristics over recommended operating free-air temperature range,
Vecec =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM 1O OuTPUT TA =25°C
PARAMETER (INPUT) (OuTPUT) CAPACITANCE | WMiN_ TYP max| MW MAX| UNIT
tPLH 4.3 5.9 1 7
AorB Y CL=15
tPHL or L PF 43 59 1 7 ne
[ 58 79 1 9
PLH AorB Y CL=50pF ns
tPHL 58 79 1 9
noise characteristics, Vcc = 5 V, Cp_ = 50 pF, T = 25°C (see Note 4)
PARAMETER MIN  TYP MAX | UNIT
VoL(p)  Quiet output, maximum dynamic Vo[ 0.8 \4
VoL(v)  Quiet output, minimum dynamic Vo -0.8 \J
VIH(D) High-level dynamic input voltage 3.5 \
ViL(D) Low-level dynamic input voltage 1.5 \"

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
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SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS236 - OCTOBER 1995

operating characteristics, Vgc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 18 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test mwwt /.. \ 3v
Under Test Point (see Note B) 50% Vce 50% Vge ov
| i
C

L
(see Note A) I

= In-Phase
Output
LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. Cp includes probe and jig capacitance.

Ll
PLH —ﬁ—ql ' IH—‘ tPHL

| | ——— VoH
| 50% Vee 50% Voo
| VoL

PN j—d— 1
PLH
tPHL —1—¥ |
| | VoH
* 50% Vce f 50% Vce
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 =50 Q, tr =3 ns, tf =3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voitage Waveforms

e
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SN74AHC14

HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 ~ REVISED JANUARY 1996

® Operating Range: 2-V to 5.5-V Vcc
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA

Per JEDEC Standard JESD-17

® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1Al U14]VCC
1v [} 2 13]] 6A
2a(]3 12l ey
2yl 4 1 [] 5A
3A%5 10l 5Y
3yfle 9l 4A
GND [} 7 sf]ay

The SN74AHC14 contains six independent inverters. The device performs the Boolean function Y = A.

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different
input threshold levels for positive- (V1,) and negative-going (V1-) signals.

The SN74AHC14 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1 2
1A I T {
3 4
2A p—————— 2v
5 6
3A P 3v
9 8
4A p———— 4y
1 10
5A . p—— Y
13 12
6A oY

1t This sympol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas instruments Incorporated.
L ——— —

logic diagram (positive logic)

o v

PRODUCTION DATA information fs current as me date.
maucum'muwmwwmm

us(lng of lﬂ mm

Production processing does not necessarily include

Copyright © 1996, Texas Instruments Incorporated
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SN74AHC14
HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 — REVISED JANUARY 1996
—

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

-05Vito7V
) -05Vto7V
..... -0.5VtoVgg + 0.5V

Supply voltage range, VoG - .o vvv it
Input voltage range, V| (see Note 1) . ...
Output voltage range, Vg (see Note 1) ..

Input clamp current, i (Vi< 0) ... -20mA
Output clamp current, lok (Vo <0 or Vo > Vgg) ...x20mA
Continuous output current, Io (Vo =010 VEE) oo +25mA
Continuous currentthrough Voo Or GND ... ..o e e +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.25W

DBorPWpackage ............ 0.5W

Npackage ..................... 1.1W
Storage temperature range, Tatg - - -+« -« v v veettttiii e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause germanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and autput current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2 55 \
Vi Input voltage 0 Vce \
Vo Output voltage 0 Vce \
Voo =2V -50| pA
IOH High-level output current Vcc=33V+03V -4 mA
Vcc=5V+05V -8
Vec=2V 50| pA
loL Low-level output current Vcc=33V+03V 4 mA
Voc=5V$05V 8
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

TEXAS
INSTRUMENTS
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SN74AHC14
HEX SCHMITT-TRIGGER INVERTER

SCLS238A - OCTOBER 1995 - REVISED JANUARY 1996
S

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN  TYP MAX
VT, 3V 22 22
Positive-going input 45V 3.15 3.15 v
threshold voltage 55V 3.85 3.85
VI 3v 0.9 0.9
Negative-going input 45V 1.35 1.35 v
threshold voltage 55V 165 1.65
avT 3V 0.3 12] 03 12
Hysteresis 45V 0.4 1.4 0.4 14 v
(VT4 -VT-) 55V 05 16] 05 16
2V 1.9 2 1.9
IOH = = 50 uA 3V 2.9 3 2.9
VOH 45V 44 45 44 v
IOH = - 4 MA 3v | 258 2.48
IOH = - 8 MA 45V | 394 38
2V 0.1 0.1
10L = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| Vv
IoL =4 mA 3V 0.36 0.44
loL = 8 mA 45V 0.36 0.44
I Vi = Ve or GND 55V +0.1 11 pA
Icc Vi = Vcc or GND, Io=0 55V 2 20| pA
Cj V| = Vo or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vecc =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | wmiN_ Tvp max| M'N MAX| UNIT
[ 83 128 1 15
FLH A Y CL=15pF ns
tPHL 83 128 1 15
[ 108 163 1 185
PLH A Y CL =50 pF ns
tPHL 10.8 163 1 185
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min_ Tvp wmax| MN MAX| UNIT
t 55 8.6 1 10
PLH A Y CL=15pF ns
tPHL 55 8.6 1 10
tPLH 7 106 1 12
A Y CL =50pF
tPHL L P 7 106 1 12 ns
INSTRUMENTS
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SN74AHC14
HEX SCHMITT-TRIGGER INVERTER

SCLS238A -~ OCTOBER 1995 - REVISED JANUARY 1996

noise characteristics, Vgg = 5 V, C = 50 pF, t; = t; = 3 ns, Tp = 25°C (see Note 4)

PARAMETER MIN  TYP MAX| UNIT
VOL(P) Quiet output, maximum dynamic Vo 0.8 \%
VoL(v) Quiet output, minimum dynamic Vo -0.4 v
VOH(v)  Quiet output, minimum dynamic VOH 4.6 \
VIH(D) High-level dynamic input voltage 35 \
ViL(D) Low-level dynamic input voltage 1.5 v

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP| UNIT

Cpd Power dissipation capacitance CL=50pF, f=1MHz 9 pF

PARAMETER MEASUREMENT INFORMATION

————— av
From Output Input
Under Test Test (ses Note B) 50%Voe X 50% Vee
Point | | ov
CL g ) le—pl
(see Note A) I tPLH —ﬁ———” | ] tPHL
= [

——— VoH
In-Phase ] 50% Voo 50% Voe
Output ; v
LOAD CIRCUIT | oL

1PHL ——| [ ey

Out-of-Phase ! I VoH
50% Vco 50% Voo
Output
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, t; =3 ns, ty = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

)
INSTRUMENTS
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 - OCTOBER 1995

® Operating Range: 2-V to 5.5-VVgc

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DiPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1Al (TmJ Vee
B2 13]] 4B
1v[]3 12%4;\
2A |} 4 11} 4Y
2B[}s 10[] 3B
2Y[le af] 3A

GND [} 7 8f} 3y

The SN74AHC32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions

Y=AeBorY=A+Bin positive logic.

The SN74AHC32 1s characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X H
X H H
L L L
logic symbolt logic diagram (positive logic)
1A — >1 3
2 ——— 1Y
1B _‘___‘
28 B
9
3A —mm 8
10 - 3y
B ——
12
A 1"
13 p———————  4Y
48 —

1 This symbot is in accordance with ANSIIEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.
S —— I

PRODUCTION DATA Information s current s ﬂmﬂn date.

Products conform to specifications per the terms of
standard warranty. Production 9008 ot nNecessarily include
testing of sl paramaetens.

Copyright © 1995, Texas instruments Incorporated
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo - oo v e oo, =05Vto7vV
Input voltage range, Vi (seeNote 1) ....................... ...... e -05Vto7V
Output voltage range, Vo (see Note 1) .......... s . =05VtoVgc~05V
Input clamp current, ik (Vi<0) .............. e e e e -20 mA
Output clamp current, IOK(V0<OorVo>VCC) ........ - - 1Y
Continuous output current, Ig (Vo =0toVgg) ... ..ol e S ... t25mA
Continuous current through Voc Or GND ... . +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .. .... . 1.25wW

DB or PWpackage ..... ..... 0.5wW

Npackage ..... ............... 1T W

Storage temperature range, Tgtg - - - -+« - vvvmnenneneae -65°C 10 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT

vce Supply voltage 2 5.5 \
Vec=2V 1.5

Vi High-level input voltage Vec=3V 21 Vv
Vo =55V 3.85
Veec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 v
Vecc =55V . 1.65

A1 Input voltage 0 Vce v

Vo Output voltage 0 Vce v
Vcec=2V -50 nA

IOH High-level output current Vcc=33V103V -4 mA
Vcc=5V105V -8
Veo=2V 50| WA

loL Low-level output current Vcc=33V+03V 4 mA
Vecec=5V+05V 8

. Vecc=33V103V 100

At/Av Input transition rise or fall rate ns/V
Vec=5V+05V 20

TA Operating free-air temperature - 40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from fioating.

2-28
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 - OCTOBER 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS v Ta =25°C MIN  MAX | uNIT
CC MmN TYP MAX
2V 1.9 2 1.9
IOH =~ 50 pA 3V 29 3 2.9
VOH 45V 4.4 45 4.4 v
IOH = —4 MA 3v | 258 2.48
I0H = - 8 MA 45V | 394 3.8
2V 0.1 0.1
1oL = 50 WA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
loL =4 mA 3V 0.36 0.44
loL = 8 mA 45V 0.36 0.44
[N AorBinputs |V)=Vccor GND 55V +0.1 +1 vy
Icc Vj = Vg or GND, Io=0 55V 2 20 pA
Ci V) = Ve or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vce =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | mIN _TvP waAx| MIN MAX| UNT
[ 55 79 1 95
PLH AorB Y Cp = 15pF ns
tPHL 5.5 79 1 9.5
[ 8 1.4 1 13
PLH AorB Y C( =50pF ns
tPHL 8 114 1 13
switching characteristics over recommended operating free-air temperature range,
Vcc =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ v Tvp wMax| MIN MAX] UNT
! 38 55 1 65
PLH AorB Y Cp=15pF ns
tPHL 3.8 5.5 1 6.5
[ 53 75 1 85
PLH AorB Y CL=50pF ns
tPHL 53 7.5 1 85
noise characteristics, Voc = 5 V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.3 0.8 \
VoL(v)  Quiet output, minimum dynamic Vo -03 -08 \
VOH(Vv) _ Quiet output, minimum dynamic VoH 47 v
VIH(D) High-level dynamic input voltage 35 \
VIL(D) Low-level dynamic input voltage 1.5 Vv

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

{5’ TEXAS
INSTRUMENTS
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SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS247 — OCTOBER 1995

operating characteristics, Vgc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 14 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test mput N T~ Vee
Under Test Point (see Note B) 50% Vce 50% Vee
| ! ov
CL X , X
(see Note A) I tPLH —1— - tpHL
T ! i :
, oo ——— Vou
= In-oPh'aso; | 50% Voo 50% Vee
LOAD CIRCUIT uipy i VoL
) j&—»— tpLH
tPHL H |
Out-of-Phase l l Vo
50% Vce 50% Vce
Output
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50, ty =3 ns, ti=3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

b4
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SN74AHC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995
N—

® Operating Range: 2-V to 5.5-V Vgc

® EPIC™ (Enhanced-Performance Implanted

CMOS) Process
® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)

Packages, and Standard Plastic (N)

description

DIPs

The SN74AHC74 is a dual positive-edge-

triggered D-type flip-flop.

1CLR [}

'
2
3

1PRE [J 4 1 [ 2cLK
5
6
7

D, DB, N, OR PW PACKAGE
(TOP VIEW)

U

1 flvee
13 [ 2CR
12120

10 ]
1CLK ]

10]2%
9fl2aQ
sfl2q

1]
1Q [l
GND [}

A low level at the preset ( (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval,
data at the D input can be changed without affecting the levels at the outputs.

The SN74AHC74 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUTS
PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X HT Ht
H H T H H L
H H T L L H
H H L X Qo Qo

t This configuration is nonstable; that is, it does not
persist when PRE or CLR retumns to its inactive

(high) level.
logic symbol¥
___ 4
1PRE ———Ns
3
1CLK ———— > C1
2
iD —— 1D
1
1ICLR ——— R
___ 10
2PRE ———N
1
2CLK
12
2D

2CLR — N

 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.
_— —
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SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

logic diagram, each flip-flop (positive logic)

LR

M3IA3Hd 10NAO0Hd

D 6 G L Ta G:

1 i ) o——+ o

i

o—o

o—(g

Lo s

ol —
Ol—

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?

Supply VOItage range, VoG -« v v vvei ettt e e -05Vto7V
Input voltage range, Vi (SEe NOte 1) ... ...ttt -05Vto7V
Output voltage range, Vo (see Note 1) ...ttt -0.5VtoVgc+05V
Input clamp current, I (Vi<0) ..o -20 mA
Output clamp current, lok (VO <0 0r VO > VGE) - vttt +20mA
Continuous output current, o (VO =010 VEE) «vneeiini e +25mA
Continuous current through Voo or GND ..o oo i +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................. 1.26 W
: DB or PW package ............ 0.5W

Npackage ................... 11W

Storage temperature range, Tstg ................................................... -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

2-32
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SN74AHC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vVee Supply voltage 2 55 \
Vee=2V 1.5

ViH High-level input voltage Vee=3V 2.1 \
Veo=55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 v
Voc=55V 1.65

V) Input voltage 0 Voo \

Vo QOutput voltage 0 Vce \
Vec=2V - 50 HA

10H High-level output current Vcc=33V £ 03V -4 mA
Vcc=5V £ 05V -8
Vec=2V 50 uA

loL Low-level output current Voc=33V £ 03V 4 mA
Voc=5V £ 05V 8

At/Av  Input transition rise or fall rate Voo=33V £ 03V 100 ns/V
Vce=5V 05V 20

TA Operating free-air temperature - 40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee T =25°C MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 2 1.9
IoH = - 50 pA 3V 29 3 29
VOH 45V 44 45 4.4 v
IOH = - 4 mA 3v | 258 2.48
IOH =-8mA 45V 3.94 3.8
2V 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
IoL =4 mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
Data inputs 0.1 1
I Control inputs Vi=Vog or GND 85V +0.1 +1 uA
Icc ) Vj = Ve or GND, lo=0 55V 2 20| A
Ci Vi =Vgg or GND 5V 4 10 10 pF

‘5 TEXAS
INSTRUMENTS
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SN74AHC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

timing requirements over recommended operating free-air temperature range,
Vce =3.3V £0.3V (unless otherwise noted) (see Figure 1)

TA=2C | yn wax| unim
MIN  MAX
. PRE or CLR low 6 7
tw Pulse duration LK 5 7 ns
Data 6 7
tsu Setup time before CLKT PRE o BLR active 5 7 ns
th Hold time, data after CLKT 05 05 ns
trem Minimum removal time [T’ﬁ orCLR - 5 5 ns

timing requirements over recommended operating free-air temperature range,
Vce =5 V£ 0.5V (unless otherwise noted) (see Figure 1)

Ta =25°C
MIN  MAX | UNIT
MIN  MAX
| PRE or CLR low 5 5
tw Pulse duration ns
CLK 5 5
t Setup t fore CLKT Dae > >
tup ti —— ns
su etup time before PRE or CLR inactive 5 5
th Hold time, data after CLKT 05 05 ns
trem Minimum removal time l PRE or CLR 3 3 ns

switching characteristics over recommended operating free-air temperature range,
Vce =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN_ Tvp max] MIN MAX| UNIT
fmax Cy=15pF 80 125 70
MHz
fmax Cy =50 pF 50 75 45
tPLH [ — _ 76 123 1145
PHL PRE or CLR QorQ 76 123 p 145 ns
CL=15pF
PLH — 6.7 119 1 14
CLK QorQ ns
tPHL 67 119 1 14
[ o 101 15.8 1 18
FLH RE or CLR QorQ ns
tPHL 10.1 158 1 18
[ CL-50pF 92 154 11756
PLH oK QoG . ) ] s
tPHL 92 154 1 17.5
INSTRUMENTS
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SN74AHCT74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,

Vge =5 V£ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
fmax Cp =15pF 130 170 110 MHz
[ CL =50 pF 90 115 75
i [ — 4.8 77 1 -9
PLH PRE or CLR QorQ ns
tPHL CL=15pF 4.8 7.7 1 9
tPLH — L= 46 73 1 85
CLK Qor@ ns
PHL 4.6 7.3 1 8.5
1 _ _ 6.3 9.7 1 11
PLH PRE or CLR QorQ ns
tPHL 6.3 9.7 1 1A
t CL=50pF 61 93 1105
PLA CLK QorQ - - - ns
PHL 61 93 1105
noise characteristics, Voo = 5 V, C_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN  TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic Vo 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VIH(D) High-level dynamic input voltage 3.5 \
ViL(D) Low-level dynamic input voltage 15 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance Cy =50pF, f=1MHz 25 pF
INSTRUMENTS
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SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS255 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

From Output

T Test
Under Test Point
CL

(seeNote A) |

—_

LOAD CIRCUIT

— v —

|
| | Vce
Input 50% Vce s%vee Ve
input C

ov (see Note B) 50% Vce 50% Vee ov
| |
VOLTAGE WAVEFORMS | |
PULSE DURATION tPLH —¢—) | T tPHL .
| | ——— VoH
—_— In-Phase
Timing Input Vee Output | 50% V(‘;c 50% Vge
(see Note B) ! 50% Vee oV —f—"l I — VoL
| l—>—t
——1y, 1PHL —f—¥) [T
bl I vee Out-of-Ph ' ! VoH
————— ut-of-Phase
50% V 50% V.
Data Input 50%Voe X 50% Ve Output e 7S
ov oL
VOLTAGE WAVEFORMS _ VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1MHz, Z0 =50 Q, ty = 3 ns, t = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘Vf TEXAS
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SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V Vg

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
IA[\ U14]VCC
B2 13]] 4B
1y [ls 12f] 4A
2al]a 1]l ay
28(s 10]] 38
2y ls of] 3A

GND [} 7 8f] 3y

The SN74AHC86 is a quadruple 2-input exclusive-OR gate. The device performs the Boolean functions

Y =A®BorY =AB + AB in positive logic.

A common application is as a true/complement element. If one of the inputs is low, the other input is reproduced
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at the

output.

The SN74AHC86 is characterized for operation from ~40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS | outpuT
A B Y
L L L
L H H
H L H
H H L
logic symbolt
n - =1 3
2 b 1Y
18 ]
4
2A 6
5 2v
28
9
T 8 4y
38
12
“n — "y
48

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Inoo@rated.

PRODUCTION DATA Information Is current as of M date. Copyright © 1996, Texas Instruments incorporated
:mmmnwmwmmm oxa8 Instruments. I
festing of all parameters. TEXAS
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SN74AHCB86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

exclusive-OR logic
An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols.
EXCLUSIVE OR

T O - D>

These are five equivalent exclusive-OR symbols valid for an SN74AHC86 gate in positive logic; negation may
be shown at any two ports.

LOGIC-IDENTITY ELEMENT

EVEN-PARITY ELEMENT ODD-PARITY ELEMENT

_ = —1 2k 2k + 1
I~ SN

The output is active (low)
if all inputs stand at the
same logic level (le.,

The output is active (low)
if an even number of
inputs (lL.e., 0 or 2) are

The output is active
(high) if an odd number of
inputs (i.e., only 1 of

A =B). active. the 2) are active.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo .. vvonnn -05Vto7V
Input voltage range, V| (see Note 1) ...... -05Vto7V
Output voltage range, Vo (see Note 1) ... -0.5VtoVgc+05V
Input clamp current, Ik (Vi< 0) ..o -20 mA
Output clamp current, lok (Vo<00rVo>Vgog) -oovovioiii St +20 mA
Continuous output current, Ig (Vo =010VoE) oo +25 mA
Continuous currentthrough Voo or GND ..o oo 150 mA
Maximum power dissipation at Ta = 65°C (in still air) (see Note 2): D package .................. 1.25W

DB or PW package ............ 0.5W

Npackage ................... 11w
Storage temperature range, Tgig « - -« « -« v v vvvvrnenneeniia e -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

{” TEXAS
INSTRUMENTS
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SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vee Supply voltage 2 55 v
Vee=2V 1.5

ViH High-level input voltage Vec=3V 2.1 v
Vecc=55V 3.85
Vec=2V 0.5

viL Low-levei input voltage Vec=3V 0.9 v
Vec=55V 1.65

A input voltage 0 Vgce

\%e) Output voitage 0 Vce \%
vee=2V -50 nA

IOk High-level output current Vecc=33V+03V -4 mA
Vec=5Vt05V -8
Veg=2V 50 pa

loL Low-level output current Vec=33V+03V 4 mA
Vec=5V+05V 8

At/Av Input transition rise or fall rate Veg=33V£03V 100 ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=25C MIN  MAX | UNIT
MIN  TYP MAX
2V 19 2 19
10H = =50 pA 3v| 29 3 29
VOH 45V | 44 45 4.4 v
IoH = —4 mA 3V| 258 248
IoH =-8 mA 45V | 394 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01] v
IoL = 4 mA 3V 0.36 0.44
IoL =8 mA 45V 0.36 0.44
I IA orBinputs |V|=Vce or GND 55V +0.1 1 RA
Icc V| = Ve or GND, lo=0 55V 2 20 pA
Ci V| = Voc or GND 5V 4 10 10 pF

“3 TEXAS
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SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995
switching characteristics over recommended operating free-air temperature range,
Vce =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Tp =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
t 7 " 1 13
PLH AorB Y CL=15pF ns
tPHL 7 1 1 13
[ 95 145 1165
PLH AorB Y C =50pF ns
tPHL 95 145 1165
switching characteristics over recommended operating free-air temperature range,
Vce =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM T0 OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ TP max| VIN MAX | UNIT
{ a8 6.8 1 8
PLH AorB Y CL=150F ns
tPHL 4.8 6.8 1 8
t 63 88 1 10
PLH AorB v CL=50pF ns
tPHL 6.3 8.8 1 10
noise characteristics, Voc =5 V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p) Quiet output, maximum dynamic Vo[ 0.3 0.8 \J
VoL(v) Quiet output, minimum dynamic Vo -03 -08 \
VIH(D) High-level dynamic input voltage 3.5 Vv
ViL(D) Low-level dynamic input voltage 1.5 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voc =5 V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 18 pF
‘U TEXAS
INSTRUMENTS
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SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS249 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

From Output Test
Under Test Point
oL =<
(see Note A) i
4
LOAD CIRCUIT
—— ty ——»
| i
| | Vee :
Input XSO% Vece XSO% Vee put Vee
ov (see Note B) 50% Vce | 50% Vce ov
|
VOLTAGE WAVEFORMS
PULSE DURATION tpLH _i‘_ﬂ' Ih—le tPHL
In-Phase ! ' ——— Vo
Timing Input /_Y ——=— Vec p | §0% Vee 50% Voo
g Inpu 50% Ve Output l VoL
| ov |
je—— 1
——ty tPHL H ] PLH
s ' v I | VoH
| — cc Out-of-Phase 50% V. 50% V.
Data Input 50% Vce 50% VGG Output ce _ _°_°3
ov oL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q,ty =3 ns, tf= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{” TeXAS
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: SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 - DECEMBER 1995

® Operating Range: 2-V to 5.5-V V¢

® EPIC™ (Enhanced-Performance Implanted

CMOS) Process
® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW)

Packages, and Standard Plastic (N) DIPs

description

The SN74AHC125 quadruple bus buffer gate

features independent line drivers with

3-state

outputs. Each output is disabled when the
associated output-enable (OE) input is high.
When OE is low, the respective gate passes the

data from the A input to its Y output.

The SN74AHC125 is characterized for operation

from —40°C to 85°C.

D, DB, N, OR PW PACKAGE

(TOP VIEW)

10E 1U14§VCC
1AEz 13]] 4OF
1vlls 12%4;\
20E [} 1l ay
2al]s 10f) 30E
2v []e o[l 3A
GND []7 8]l 3y

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H . H
L L L
H X z
logic symbolt logic diagram (positive logic)
1 -
10E «r—b EN 1 v 3 108 -
1A 4 " 2 3
20 ———— I 6 1A 1Y
5 2y | 7
A ——
30E _‘.o_—ls 8
9
aA ay
4A 10
30E
1 This symbol is in accordance with ANSVIEEE Std 91-1984 and °
|EC Publication 617-12. 3A > 8 v
aoE 12
an 2 1P AL
EPIC is a trademark of Texas Instruments Incorporated.
R
EVIE! (of ight
m?t:":i;‘:h?:.‘ ln'w Izmnn:;m mwl:'zmx ’ opyright © 1995, Texas Instruments Incorporated
e o mcomimen e ey \aymer Fsarvs e fght 1 TeEXAS
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M3IA3Hd 1ONAOHd

SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 ~ DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t

SUPPIlY VOIRAGE FANGE, VGG - - v v vt e e e ee e e e e et e -05Vto7V
Input voltage range, Vi (see NOte 1) ... ... ... -05Vto7V
Output voltage range, Vg (see Note 1) ........... .o i -0.5VtoVgc +0.5V
Input clamp current, Ik (V) <) ..o -20 mA
Output clamp current, lok (VO <00rVo>VEE) ovee i +20 mA

Continuous output current, Ig (Vo = 0 to Vgg)
Continuous current through Vog or GND ...

Maximum power dissipation at Ta = 65°C (in still air) (see Note 2): D package ............. 1.25W
DB or PW package ............ 0.5W
Npackage ................. 1AW
Storage temperature range, Tgyg - -vevoeenennns e e ... .. —-65°C1c *50°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, ana
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may aftect device reliability

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input ana output clamp-current ratings are observea

2. The maximum package power dissipation is calculated using a junction temperature ot 150°C and a board trace length ot 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vce Supply voltage 2 55 )
Vecc=2V 1.5

ViH High-level input voltage Vec=3V 2.1 \%
Vecc =55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 \
Vcec =55V 1.65

\% Input voltage 0 Vcec Y

Vo Output voltage 0 Vcec '
Vecc=2V -50 uA

10H High-level output current Vcc=33V+03V -4 mA
Vecc=5V+05V -8
Vec=2V 50 uA

loL Low-level output current Vcc=33V+03V 4 mA
Vecc=5V+05V 8

At/Av Input transition rise or fall rate Vec=33V£03V 100 ns/V
Vee=5V+05V 20

Ta Operating free-air temperature - 40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 - DECEMBER 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

TA = 25°C
ARAMETER TEST CONDITIONS MIN  MAX | UNIT
PARAMETE ONDITIO Vee "un Tvp WAX
2v 1.9 2 1.9
IOH = = 50 WA 3v 2.9 3 2.9
Vou 45V 4.4 45 4.4 v
I0H = - 4 MA 3v | 258 2.48
I0H = -8 mA 45V 394 3.8
2v 0.1 0.1
1oL = 50 nA 3V 0.1 0.1
VoL 45V 0.1 01| v
oL =4 mA 3V 0.36 0.44
1oL = 8 MA 45V 0.36 0.44
It AorOEinputs | V| =Vcc or GND 55V 0.1 1 uA
0z V| = Vg or GND 55V +0.25 +25 pA
icc V| =Vcg or GND, Io=0 55V 2 20 A
Ci V) = Vg or GND 5V 4 10 10| pF
switching characteristics over recommended operating free-air temperature range,
Vcc =3.3V£0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN _Tvp max| MIN MAX| UNIT
t
PLH A Y ns
tPHL
t —
nen OE Y CL=15pF ns
tpzL
Y p—
PHZ OE Y ns
tpLZ
t
PLH A Y ns
tPHL
k{ —
Py OE Y CL=50pF ns
tPZL
[ i
PHZ OF v ns
tpLz
¥ 7
EXAS
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SN74AHC125

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 ~ DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,
Vge =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
IN  MAX | UNIT
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN_ Tve WMAX| "
t
PLH A v ns
tPHL
[t
PZH OE Y CL=15pF ns
tPZL
t
PHZ OE Y as
PLZ
t
PLH A v ns
PHL
-t
PZH oE % Ci =50 pF ns
tPzL
t _
PHz OE Y ns
tPLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER V MIN  MAX | UNIT
(INPUT) (OUTPUT) cc MIN _TYP MAX
4 A v 33vio3v 1.5 1.5
ns
sk(o) 5V+05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics Vgc =5V, Cp = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX | UNIT
VoL(P) _ Quiet output, maximum dynamic VoL 0.8 \
VoLv) Quiet output, minimum dynamic VoL -0.8 \
VOH(v) _ Quiet output, minimum dynamic VOH \
VIH(D) High-level dynamic input voltage 35 \
ViL(D) Low-level dynamic input voltage 1.5 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Cpd Power dissipation capacitance Cy =50pF, f=1MHz pF
{‘ TEXAS
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SN74AHC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS256 — DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

o Yee TEST S1
10 51/‘ o open PLHAPHL Open
From Output ® AMA ° tpLZ/tPZL Vce
Under Test I GND tPHZ/tPZH GND
CL '
(see Note A) T
i
) LOAD CIRCUIT
Output ' v,
————— Vee Control cc
Input
(see NotapB) 50% Vee 50% Vce (low-level i 0% Vee e Vee ov
' enabling) , T — T T T T
L ' ov 9 oz w |
tPLH ——F———H |h_+ tPHL | —» 'H_ tpLz
| |

|
Output | -V,
——— VoH (. cc
In-Phase Waveform 1 50% V,
Output ! so%Vee R 5% Vee statvce : cd f voL+0av VoL
| VoL (see Note C) |

- tPHZ

. > oL ouput P > e r—
utpu
| | VoH Waveform 2 ! VoH-03V VoH
°“"°';',’:,;f; X, 50% Vee le 50% Voe S1at GND 0% Vee —ov
—=—=— VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 = 50 , t; = 3 ns, t{ = 3 ns.
C. Waveform 1 is for an output with internal conditions such that the outputt is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 ~ DECEMBER 1995

® Operating Range: 2-V to 5.5-V V¢

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline (DB),
Thin Shrink Small-Outline (PW) Packages,
and Standard Plastic (N) DIPs

description

The SN74AHC126 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is low. When
OE is high, the respective gate passes the data
from the A input to its Y output.

The SN74AHC126 is characterized for operation
from —40°C to 85°C.

D, DB, N, OR PW PACKAGE

(TOP VIEW)
10E [} 1 Y 14l vee
1A[]2 13[} 40E
N2 E 12]) aA
20€ [+ 11%4\(
2alls 10} 30E
2y fls 9fl 3
GND 7 8fl ay

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
H H H
L L
X z
logic symbolt logic diagram (positive logic)
1 1
10E 2 EN 1 3 v 10E
" — v
2 3
20E 6 1A 1Y
5 2y |7
2A
10 4
30E ————] 8 20E
9 ——————— 3y
3A
13 2 —> LI
1
40E — ay |
AN ——]
10
30E
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12. an 2 { > 8
13
40E
1 1
4A 2 P ay
EPIC is a trademark of Texas Instruments Incorporated.
PROD':ACT;:‘EVK'W wmm«m i Copyright © 1995, Texas Instruments Incorporated
pl of
han %“;?:;:mx:";;a:mmm e i TeEXAS
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SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOIRAGE TANGE, VIO - -« o v ottt i ittt e -05Vto7V
Input voltage range, Vy(see Note 1) ... ... .. .. i -05Vto7V
Output voltage range, Vo (see Note 1) ... -05VtoVec+05V
Input clamp current, i (V| <0) .................... e Ca .=20mA
Output clamp current, lok (Vo <00rVo>Veg) wovvviieiiiiiiiii e +20mA
Continuous output current, Io (Vo =0toVee) -ovvvnnvovinn e +25mA
Continuous current through Vogc or GND ....... ... ........ AP ... x50mA
Maximum power dissipation at Tp = 55°C (in stilt anr) (see Note 2): D package ....... ... 1256W

DB or PW package 0.5 W

N package . 1TTwW
Storage temperature range, Tstg - .-« -oooveeermenenii . . —65°C 1o 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” 1s not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The kage power di: ion is \ using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

U recommended operating conditions (see Note 3)
x MIN  MAX | UNIT
o vce Supply voltage - 2 55 \
U Vee=2V 1.5
Cc) ViH High-level input voltage Voc=3V 2.1 v
Vccr 55V 3.85
j Vce =2V 0.5
U ViL Low-level input voltage Vee =3V - - 0.9 \
m Veec =55V 1.65
g Vi Input voltage 0 Vce \
- VO Output voltage 0 Vce \
m Vg =2V —50| pA
E 10H High-level output current Vcc=33V+03V -4 mA
Vee=5V105V -8
Vecc=2V 50 pA
oL Low-level output current Vcc=33V+03V 4
VGC=5V+05V 5] ™
I Vec=33V+03V 100
At/AV Input transition rise or fall rate ns/V
Vec=5V+05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be heid high or low to prevent them from floating.

TEXAS
INSTRUMENTS
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SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta =25°C MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 2 19
I0H = - 50 pA 3V 2.9 3 29
VoH 45V 4.4 45 4.4 v
loH=—-4mA 3v 2.58 248
IoH =—-8mA 45V 3.94 38
2V 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01] Vv
loL =4 mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
1] lA or OE inputs | V} = Ve or GND 55V +0.1 +1 pA
loz Vi =Vcc or GND 55V +0.25 +25 HA
Icc Vi =Vce or GND, I0=0 55V 2 20 A
Ci Vi = VoG or GND 5V 4 10 10| pF

switching characteristics over recommended operating free-air temperature range,
Vge =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | uNIT

tPLH A v ns
tPHL

4

ifdal OE Y CL=15pF ns
tpzL

t

PHZ OE v ns
tpLZ

tPLH A Y ns
tPHL

[{

PZH OE Y CL =50pF ns
tpzZL

[{

PHZ OE Y ns
tPLZ

ﬁ TEXAS
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SN74AHC126

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,
Vcc =5V £ 0.5 V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
PARAMETER (NPUT) {OUTPUT) CAPACITANCE | WIN  TvP wAx| MIN MAX] UNIT
!
PLH A Y ns
tPHL
t
PZH OE Y Cp=150pF ns
tPzL
t
PHZ OE Y ns
tpLZ
{PLH A Y s
PHL
[t
PZH OF Y Ci =50pF ns
tPZL
t
PHZ OE Y ns
tpLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER A/ MIN  MAX | UNIT
(INPUT) (OUTPUT) cc MIN _ TYP  MAX
\ A v 33V+03V 1.5 1.5
ns
sko) 5Vi05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics Vgg =5V, C = 50 pF, T4 = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(P) _ Quiet output, maximum dynamic Vo 0.8 \'
VoL(v) _ Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VOH \
VIH(D) High-level dynamic input voltage 3.5 \'J
ViL(D) Low-level dynamic input voltage 1.5 \"
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
de Power dissipation capacitance C =50pF, f=1MHz pF
INSTRUMENTS
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SN74AHC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS257 - DECEMBER 1985
—

PARAMETER MEASUREMENT INFORMATION

From Output 1 sy‘ © Ope TEST !
» VWA PLH/PHL Open
Under Test © aND tpLztPZL Vee
CL == tPHZ/tPZH GND
(see Note A) |
=
LOAD CIRCUIT
mpit /S \_ Vee Control Vee
(see Note B) 80% Ve | 50% Vee (low-level 50% Vee 50% Vce ov
. | ov enablingg | . /T T T
—
PLH _H —l tpu tezL —’1 I ——N
| ! Output | tpLz
in-Phase I ! e v OH Waveform 1 I 50% V, = Voo
§ | 50% Voo 50% Voo | cq v,
Output - St aty, vYoL+03YV
utpul _'_/I i \—— VoL (oo0 Notocé:) | ‘Q— —==" VoL
—d— tpLH |
tPHL «n—’! : v tpzH 9 ﬂ— Vo
Out-oi-:‘nazq: 50% Voo 50% Voo Wsu:t.f'om 2 50% Ve Voﬂ “03v
P ——— VoL  (seeNoteC) ~ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by g having the following istics: PRR< 1 MHz, Zo =50 Q, ty =3 ns, tf=3 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voitage Waveforms
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SN74AHC138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A ~ DECEMB_E'R 1995 — REVISED JANUARY 1996

Operating Range: 2-V to 5.5-V V¢

EPIC™ (Enhanced-Performance Implanted
CMOS) Process

Designed Specifically for High-Speed
Memory Decoders and Data Transmission
Systems

Incorporates Three Enable inputs to
Simplify Cascading and/or Data Reception

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outiine (PW)
Packages, and Standard Plastic (N) DiPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
Al Vee
B[j2 YO
Cl]s Y1

G2A [} 4 Y2

G2B[]s Y3

G1[]se Y4
v7 {}7 Y5

GND |8 Y6

The SN74AHC 138 decoder/demultipiexer is designed for high-performance memory-decoding or data-routing
applications requiring very short propagation-delay times. In high-performance memory systems, this decoder
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than
the typical access time of the memory. This means that the effective system delay introduced by the decoder

is negligible.

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding.
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one
inverter. An enable input can be used as a data input for demultiplexing applications.

The SN74AHC138 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

ENABLE INPUTS SELECT INPUTS OUTPUTS
G1 G2A G28B (o] B A Yo Y1 Y2 Y3 Y4 Ys Yé Y7
X H X X X X H H H H H H H H
X X H X X X H H H H H H H H
L X X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H
H L L H L H H H H H H L H H
H L L H H L H H H H H H L H
H L L H H H H H H H H H H L

EPIC is a trademark of Texas Instruments Incoﬁorated.

PRODUCT PREVIEW Information concems products in the formetive or Copyright © 1996, Texas Instruments Incorporated

ol e S 82, 58 i
change or discontinue theee products without notice.
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SN74AHC138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A — DECEMBER 1995 - REVISED JANUARY 1996

logic symbols (alternatives)t

A
2

B
3

Cc
6

Gt

4 t
G2A

) 5 s
G2B

logic diagram (positive logic)

inputs

Inputs

Y1
Y2
Y3
Y4
Y5
Yé
Y7

BINOCT 15 1 DMUX 15
opb———vo A —Jo op——— Yo
14 2 14
1 Y1 B P G~ 1P
13 13
2pb— 12 c 2 2
12 12
sp——— v3 3
1 6 1
b v4 G1 R sp——
10 ~ 10
2L N
EN sb—— v5 G2A — 5
9 = 9
= N
[ —— ] G28 6
7 7
[ i L4 7
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
15
1 Yo
A1
b { 14
] Y1
9
@ 13
1
Y2
52—__{>F ¢
! { 12
i Y3
T Data
(& 1 Outputs
Y4
b
|
) | 10 Y5
- 9
| Y6
4
_ 4
G2A | 7
“ s Y7
G28
6
Gt

¢ TEXAS
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A - DECEMBER 1995 — REVISED JANUARY 1996
S —

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range. Voo - -« v vei e i e . ..... .. =05Vto7V
Input voltage range, V| (seeNote 1) ........... e ciiiiiiiieo.... =05VIOTV
Output voltage range, Vo (see Note 1) ... ......... ... e -05VtoVgc + 05V
Input clamp current, I (VI<0) o ovi it e -20mA
Output clamp current, lok (Vo <0 or Vg > Vcg) e e +20 mA
Continuous output current, o (Vo=0toVgg) - oovoooeeen e el e e +25mA
Continuous current through Voo or GND - ... . ... . +75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ........... ... 13W

DB package 0.55 W

N package ..... L 1AW

PW package ... 05w
Storage temperature range, Tgpg ..o o ooooii i —65°C to 150°C

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

\ole} Supply voltage 2 55 \"
Voo =2V 1.5

VIH High-level input voltage Vec=3V 21 \
Voo =55V 3.85
Vee=2V 0.5

ViL Low-level input voltage Vcc=3V 09 v
Vec =55V 1.65

\ Input voltage 0 Vcc \

Vo Output voltage 0 Vce v
Voo =2V -50 A

IOH High-level output current Vcc=33V103V -4 mA
Vec=5V105V -8
Vec=2V 50 pA

loL Low-level output current Vcc=33V+03V 4
VeG=5V+05V sl ™

o Vee=33V+03V 100

At/Av Input transition rise or fall rate ns/iV
Vec=5V+05V 20

TA Operating free-air temperature - 40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

TEXAS
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A - DECEMBER 1995 ~ REVISED JANUARY 1996

electrical characteristics over recommended operating free-air temperature range (uniess
otherwise noted)

PARAMETER TEST CONDITIONS vee Ta =25°C MIN  MAX | UNIT
MIN TYP MAX
2V 19 2 1.9
IOH = — 50 pA 3V 29 3 2.9
VOH 45V 4.4 45 4.4 \
IoH=—4mA 3v 2.58 248
IOH=-8mA a5V 3.94 3.8
2V 0.1 0.1
1oL =50 pA 3v 0.1 0.1
vVou a5V 0. 0.1 v
1oL =4 mA av 0.36 0.44
oL =8 mA a5V 036 044
I V) = VGG or GND 55V +0.1 t1] A
icc Vi =Vgg or GND, io=0 55V 4 40 pA
Ci V| =Vgg or GND 5V 4 10 10 pF

switching characteristics over recommended operating free-air temperature range,
Voe = 3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (NPUT) (OuTPUT) CAPACITANCE MIN  TYP MAX MIN - MAX| UNIT

[ 82 114 1 13

PLH A.B,C Any Y ns
tPHL 82 14 1 13

t 81 128 1 15

FLH G1 Any Y CL=15pF ns
tPHL 8.1 12.8 1 15

[ _ 82 114 1135

PLH G2A, G2B Any Y ns
tPHL 82 114 1 135

t 10 158 1 18

PLH A B,C Any Y ns
tPHL 10 158 1 18

[ 106 163 118,

PLH G AnyY CL=50pF 851 s
tPHL 106 16.3 1 185

[ o 10.7 149 1 17

PLH G2A, G2B Any Y ns
tPHL 10.7 149 1 17

INSTRUMENTS
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A - DECEMBER 1995 — REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vce =5V £ 0.5 V (unless otherwise noted) (see Figure 1)

FROM T0 LOAD Ta =25°C
MIN
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX MAX | UNIT
57 81 195
IPLH A.B,C Any Y ns
tPHL 57 81 195
t 5.6 8.1 1 9.5
PLH G Any Y CL=15pF ns
tPHL 56 8.1 ) 9.5
tPLH 5.8 8.1 1 9.5
A, Any Y
PHL G2A,G2B ny o8 Y 7 Y ns
t 72 104 T N5
PLH A.B.C Any ¥ ns
PHL 7.2 10.1 1 1.5
71 10.1 1 ns5
1PLH G1 Any Y Cy =50 pF ns
PHL 7.1 10.1 1 1n.5
[ o 73 101 1 115
PLH Goa, G2B Any Y ns
{PHL 73 101 1 11.5
operating characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate Cp=50pF, f=1MHz 34 pF
PARAMETER MEASUREMENT INFORMATION
FromOutput ___ ... e———————— Vce
Test Input
Under Test Point (see Note B) 50% Vee 50% Vee
c | I ov
L | |
(see Note A) I tpHL -—-p———-q' n»——b{—- tPLH
= | |
| | VoH
Output 50% Vec 50% Vee
LOAD CIRCUIT ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 = 50 Q, ty = 3 s, ty = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS258A — DECEMBER 1995 ~ REVISED JANUARY 1996

A0
A1l
A2

A3
A4

APPLICATION INFORMATION

SN74AHC138

BIN/OCT

Vee

EN

o |» |l W

N o o a w0 N

SN74AHC138

BIN/OCT

EN

N o 0 a2 @O N = O

SN74AHC138

BIN/OCT

EN

-

N o 0 s 0 N

Figure 2. 24-Bit Decoding Scheme

N o o a2 0N
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SN74AHC138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SC%SGA - DECEMBER 1995 — REVISED JANUARY 1996

A0
A1
A2

vee
A3
A4

APPLICATION INFORMATION
SN74AHC138

BINOCT

+—o
N

EN

N o a »2 W N - O

SN74AHC138

BIN/OCT

EN

N o s W N - O

SN74AHC138

BINJOCT

EN

-

N o a0 & @ N

SN74AHC138

BIN/OCT

—D> = e

SO -

N~ o o

Figure 3. 32-Bit Decoding Scheme

N o s W N - O
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SN74AHC139

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS259B - DECEMBER 1995 ~ REVISED FEBRUARY 1996

® Operating Range: 2-V to 5.5-V Vc¢
® EPIC™ (Enhanced-Performance Implanted

CMOS) Submicron Process

® Designed Specifically for High-Speed
Memory Decoders and Data Transmission

Systems

® Incorporates Two Enable Inputs to Simplify

Cascading and/or Data Reception
® Package Options Include Plastic

Smail-Outline (D), Shrink Small-Outline (DB),

Thin Shrink Small-Outline (PW) Packages,

and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1G4 N 16f] Voo
1A (]2 15[] 2G
1B[s 14l 2A
1Y0 [ 4 13[) 2B
1v1 s 12[] 2vo
1v2[]s 11l 2v1
13 []7 10f] 2v2

GND & o] 2v3

The SN74AHC139 is a dual 2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V Vg operation. This
device Is designed to be used in high-performance memory-decoding or data-routing applications requiring very
short propagation delay times. In high-performance memory systems, this decoder can be used to minimize
the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit, the delay

times of this decoder and the enable time of the memory are usually less than the typical access time of the
memory. This means that the effective system delay introduced by the decoder is negligible.
The active-low enable (G) input can be used as a data line in demultiplexing applications. These
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its
driving circuit.
The SN74AHC139 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS OUTPUTS
- SELECT
B A YO Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
EPIC is a trademark of Texas Instruments Incorporated.
——
::?WCT PnEvts'w Information coml::unl products in the c::qm or Copyright © 1896, Texas instruments Incorporated
g o dcomins i prodecs wihos a1 e TexAas
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M3IA3Hd 1ONAOHd

SN74AHC139

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS2598 - DECEMBER 1995 - REVISED FE-BHUARY 1996

logic symbols (alternatives)t

2A
2B
2G

xiy 4 2 DMUX a
2 1 ob——— v 1A 0y o Op——
3 5 3 g Gy 5
1P 1 18— [ TP
1 6 _ 1 6
——NEN 2 1Y2 16 ——N o
7 7
s 1v3 aip—
12 2v0 12
14 T
" 11 2A 1
13 P———— 271 13 S
_— 10 28 ———— 10
15 p——— 272 15
=2 N 9 26 ——— 9
2vy3 p—
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
ot >
q
a2 Do ]
Select
Inputs 3 L 1Y3
1B
Data
Outputs
=
1
9 10
2Y2
14 D
2A
Select

1Y0

12
1Y3
2Y0
2v1
2y2

2Y3
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SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS259B — DECEMBER 1995 — REVISED FEBRUARY 1996
— ——

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t

-05Vto7V
-05Vto7V

Supply voltage range, Voo
Input voltage range, V| (see Note 1)
Output voltage range, Vo (see Note 1)
Input clamp current, Ik (V)< 0)
Output clamp current, lok (Vo <0 or Vo > V)
Continuous output current, Ig (Vo = 0 to Vgg)

-0.5VtoVgg+05V

Continuous current through Voo 0r GND ... oLttt e

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package

DB package
N package

PWpackage .........
Storage temperature range, Tgtg - - - - - v v eeermret e

-20 mA
+20 mA
+25 mA
+75 mA
1.3W
0.55 W
11w
05w

. -65°C 10 150°C

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

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

NOTES:

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2 5.5 \
Veo=2V 1.5
ViH High-level input voltage Voc=3V 21 v
. Vec=55V 3.85
Vec=2V 0.5
ViL Low-level input voltage Vec=3V 0.9 Vv
Voc=55V 1.65
\ Input voltage 0 Voo \"
Vo Output voltage 0 Vcc \"
Veg=2V -50 pA
loH High-level output current Vec=33V103V -4
VCC=5V05V = ™
Vec=2V 50 WA
oL Low-level output current Vcc=33V103V 4 mA
Vecc=5V+05V 8
At/Av  Input transition rise or fall rate voc=33V:03V 1% ns/V
Veo=5V+0.5V 20
TA Operating free-air temperature —40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

b4
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M3IA3Hd 10NAa0dd

SN74AHC139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS2598 - DECEMBER 1995 - REVISED FEBRUARY 1996

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA =25°C
PARAMETER TEST CONDITIONS Vece MIN TYP MAX MIN  MAX | UNIT
2V 1.9 2 1.9
IOH = —50 pA 3v| 29 3 2.9
VOH a5V 4.4 45 4.4 v
I0H = -4 mA 3v| 258 2.48
I0H = -8 mA 45V]| 394 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 Vv
loL = 4 mA 3V 0.36 0.44
loL = 8 mA 45V 0.36 0.44
] V| = Vg or GND 55V +0.1 +1 pA
Icc V| = VGG or GND, 10=0 55V 4 0 pA
Ci V)= Vcc or GND 5V 4 10 10 pF

switching characteristics over recommended operating free-air temperature range,
Vcc =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (ouTPUT) CAPACITANCE T WA MIN  MAX | UNIT

t 72 1" 1 13

PLH AorB Y CL=15pF ns
tPHL 72 1 1 13
t 64 92 1 1

PLH 3 Y CL=15pF ns
tPHL 6.4 9.2 1 11
t 97 145 1165

PLH AorB Y CL =50 pF ns
tPHL 9.7 145 1 16.5

1 , 89 127 1145

PLH G Y CL =50 pF ns
tPHL 89 127 1 145

switching characteristics over recommended operating free-air temperature range,
Vce =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
[ 5 7.2 1 85
PLH AorB % CL=15pF ns
tPHL 5 7.2 1 8.5
1 _ 44 63 175
PLH G Y CL=15pF ns
tPHL 4.4 6.3 1 75
t ] 65 9.2 1105
PLH AorB Y C| =50 pF ns
tPHL 65 9.2 1105
tPLH o~ 59 83 195
G Y Cy =50 pF
tPHL L=50Pp 59 83 T 95|
INSTRUMENTS
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SN74AHC139

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS2598 ~ DECEMBER 1995 -~ REVISED FE_BBUARV 1996

operating characteristics, Voc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpa Power dissipation capacitance per gate CL=50pF, f=1MHz 26 pF
PARAMETER MEASUREMENT INFORMATION
mput /T Vec
Frsm Output Test {sea Note B) 50% Vce 50% Vce
nder Test Point | | ov
CL tPLH —‘l‘—ﬂl “'—‘JI— tPHL
(see Note A) T | | ! ——— VoH
= '"g’&:f: MCC

| VoL

LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. Cg includes probe and jig capacitance.

| H——D:— tPLH

I
k{
PHL —1¢—¥
l | Vo
51; 50% Voo Zl‘ 50% Vce
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 = 50 @, t; = 3 ns, t=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS
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SN74AHC240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS251 ~ OCTOBER 1995
® Operating Range: 2-V to 5.5-V Vg DB, DW. N, g:\z: PACKAGE
® EPIC™ (Enhanced-Performance Implanted m W)
CMOS) Process — J
. 10t~ 200 vee
©® High Latch-Up Immunity Exceeds 300 mA 1a1ll2 19]] 20
Per JEDEC Standard JESD-17 ovalls 18f] 1v1
® Package Options Include Plastic 1a2[]4 17[] 24
Small-Outline (DW), Shrink Smali-Outline 2va[]s 16[] 1v2
(DB), Thin Shrink Small-Outline (PW) 1a3(]e 15]] 2A3
Packages, and Standard Plastic (N) DIPs 2v2[]7 14[] 1v3
I 1A4(]8 13[] 2A2
description 2v1 o 120l 1va
This octal buffer/driver is designed specifically to anofjro  1floa

improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-onented receivers and transmitters.

The SN74AHC240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

The SN74AHC240 is charactenzed for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H L
L L H
H X z
logic symbolt
1 __ 19
10E —— D EN 20E ——NEN
> :
2 18
1A1 > Vb v gay > vh—° .
4 16 13 7
142 ——— S qY2 2A2 ————] ———— 2v2
6 14 15 5
1A3 >~ 1v3 2A3 ————— P 2v3
8 12 17 3
14— ————— 1v4 2A4 ———— P————— 2v4

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication an Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instru ’

standard warranty. Production processing does not necessarily lnehm EXAS
INSTRUMENTS

testing of ail parameters.
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SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

logic diagram (positive logic)

1 __ 19
10E 20E

———t 4
1 2 Do L 281 U L
b —
4 16
1A2 1v2 o ooa B —{>o 2y2
] —
143 -8 %; " ava 283 12 Do I 2v3
D 12 ' 3
1as 8 1Y4 2A4 v bo 2Y4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - .. vvv et
Input voltage range, V) (see NOte 1) ... ... e
Output voltage range, Vo (see Note 1) ........

Input clamp current, Ik (Vi< 0or V;>Vg)
Output clamp current, lok (Vo< 0or Vo >Vgg) -
Continuous output current, Ig (Vo =0to Vgg) ...
Continuous current through Voc orGND ...
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package

DW package 1.6 W

N package . 1.3W

PW package . 0.7W
Storage temperature range, Tslg .................................................... —65°C to 150°C.

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

2-70
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SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vee Supply voltage 2 55 v
Vec=2V 1.5

Vin High-level input voltage Vec=3V 21 \
Vecc=55V 3.85
Veec=2V 0.5

ViL Low-ievel input voltage V=3V 0.9 v
Veec=55V 1.65

Vi Input voitage 0 Voc \

Vo Output voltage 0 Vce v
Voo=2V -50 uA

oK High-level output current Voc=33Vv:03V -4 mA
Vec=5V+05V -8
Vec=2V 50 A

loL Low-level output current Vec=33Vi03V 4 mA
Voc=5V+05V 8

At/Av Input transition rise or fall rate Voc=33V£03V 100 ns/V
Vec=5V+05V 20

TA Operating free-air temperature . -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=25C MIN MAX | UNIT
MIN TYP MAX
2V 1.9 2 1.9
I0H = 50 uA 3V| 29 3 29
VOH 45V| 44 45 44 v
loH=—4mA 3V| 258 2.48
10H = -8 mA 45V| 394 3.8
2V 0.1 0.1
loL = 50 A 3V 0.1 0.1
VoL 45V 0.1 0.1 Y
loL=4mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
0 Data inputs Vi = VG or GND 55V +0.1 +1 WA
Control inputs 0.1 +1
lozf Vo =Vgcor GND,  Vj (OF) = VL or Vin 55V +0.25 25| pA
Icc V| =Vgg or GND, Io=0 55V 4 40 pA
Ci V| = Vg or GND 5V 25 i0 10 pF
Co Vo = Vog or GND 5V 35 pF

t The parameter lpoz includes the input leakage current.

3
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SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vce =3.3V £0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX { UNIT
t 53 7.5 1 9
PLH A Y Cy =15pF ns
tPHL 53 75 1 9
t 6.6 10.6 1 125
PZH OE Y CL=15pF ns
tpzL 6.6 10.6 1 12.5
t — 78 1.5 1 125
PHZ oOF Y CL=15pF ns
tpLz 78 115 1 125
t 78 1" 1 12,5
PLH A Y CL =50pF ns
tPHL 7.8 n 1 125
t 9.1 141 3 16
PZH OE Y CL =50pF ns
tPzL 91 141 1 16
h{ _ 103 14 1 16
pHz OE Y CL =50 pF ns
tpLz 10.3 14 1 16

switching characteristics over recommended operating free-air temperature range,
Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min_ Tvp wax| ™IV MAX| UNIT
[ 36 55 1 65
PLH A Y CL=15pF ns
tPHL 36 55 1 65
[ 47 73 1 85
PZH oF Y Cp =15pF ns
tpzL 4.7 73 1 8.5
4 ,,, 52 72 1 85
PHz OF Y CL = 15pF ns
tpLz 52 72 1 8.5
t 51 75 1 85
FLH A Y CL =50pF ns
tPHL 5.1 75 1 8.5
[ 62 93 1105
PZH OE Y Cp =50 pF ns
tpzL 6.2 9.3 1 10.5
[ _ 67 92 1105
PHz OE Y Cp =50pF ns
tpLz 6.7 9.2 1 105
output-skew characteristics, C| = 50 pF (see Note 4)
TA =25°C
PARAMETER Vee A MIN  MAX | UNIT
MIN  MAX
33V103V 15 15
t Output skew ns
skio) P 5V05V 1 1

NOTE 4: Characteristics are determined during product characterization and ensured by design.

{’f TEXAS
INSTRUMENTS

2-72 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74AHC240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS251 - OCTOBER 1995

noise characteristics, Voc = 5V, Cp = 50 pF, Ta = 25°C (see Note 5)

PARAMETER MIN TYP MAX| UNIT
VoL(P)  Quiet output, maximum dynamic VoL 0.6 \"
VoL(v)  Quiet output, minimum dynamic VoL -0.6 \
VOH(v) _ Quiet output, minimum dynamic VoH 46 "
VIH(D) High-level dynamic input voltage 3.5 Vv
V||_(D) Low-level dynamic input voltage 15 \

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Voc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF.1=1MHz 10 pF

PARAMETER MEASUREMENT INFORMATION

o vec TEST s1
1% SV 0 Open PLH/IPHL Open
From Output Py AAA- ° tpLZ/tpzL Vee
Under Test l_ GND tPHZ/tPZH GND
CL
(see Note A) I
) LOAD CIRCUIT
Output v
cC
————— Vce Control
Input 50%Vce X 50%Vce (IOW-II?VGI | 3% Vee _E'OZ"XCf_ — ov
} | | ov enabling) Pz —M r_ I |
{
tpLH —f—ql :‘_’L' PHL von Output || Lz —’: Iﬁ— -Vee
| R Waveform 1
In-Phase i 50% Voo 50% VCG SttoVgg | 50% Vel VoL +0.3V
Output : v | —=——— VoL
| | oL (see Note B) || teHz M l‘_
[—>— tpLH tPzH
tPHL —ﬂ—'{ | Output _.‘ r— L von
| { VoH Waveform 2 VOH-0.3V
°”"°"°P"tas‘: X, 50% Voe Z|¢ 50% Ve S1 10 GND 50% Vee —ov
utpul ——— VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 3 ns, ty = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS226B - OCTOBER 1995 — REVISED FEBRUARY 1996
® Operating Range: 2-V to 5.5-V V¢ DB, DW, N, g:‘::v;’ACKAGE
® EPIC™ (Enhanced-Performance Implanted (r )
CMOS) Process oels U 2001 Voo
® High Latch-Up Immunity Exceeds 300 mA 1a1[]2 101 20E
Per JEDEC Standard JESD-17 ova(ls 18f] 1va
® Package Options Include Plastic 1A2[]a 17 24
Small-Outline (DW), Shrink Smail-Outline 2v3([]s 16f] 1v2
(DB), Thin Shrink Small-Outline (PW) 1a3(Je 15]] 2A3
Packages, and Standard Plastic (N) DIPs 2v2 (|7 afl1v3
A 1A4(]8 13[) 2A2
description 2v1[le 12f] 1v4
This octal buffer/driver is designed specifically to anp [jro 11j1 2a1

improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

The SN74AHC244 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

The SN74AHC244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X z
logic symbolt
1 19
10E ——— M EN P A W
.| r m | I
2 18 1
1A1 > Vh— 1N 2A1 LI > v 9 21
4 16 13 7
1A2 — F——— 1v2 2A2 2Y2
6 14 15 5
143 ———] - Y3 2A3 2y3
8 12 17 3
1A4 ——— ——— 1v4 2A4 ——————— ———— 2v4

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PRODquN DATA Information s current as Copyright © 1996, Texas Instruments Incorporated
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SN74AHC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B - OCTOBER 1995 - REVISED FEBRUARY 1996
—

logic diagram (positive logic)

J— 1 __ 19
10E 20E 1

18 1Y1 2A1 AL

|l v P
142 VI § LIPS 282 12 l/l 5 T av2
143 8 VI { Y 1v3 283 22 ll/z
N
I

1A1

2Y1

2Y3

12 17 3
1Y4 2A4 2Y4

1A4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE MANGE, VGG -+« - v v et ee ettt e et e e e e e -05Vto7V
Input voltage range, Vi (Se@ NOte 1) . .......oouiuii i, -05Vto7V
Output voltage range, Vo (see NOte 1) ...ttt -0.5VtoVgc+05V
Input clamp current, ik (VI<O O Vi>VEE) - uneeneie e i -20 mA
Output clamp current, log (VO <0 0r VO >VGE) «vvninneiei e +20 mA
Continuous output current, Ig (VO =010 VGE) «.nevieii et +25 mA
Continuous current through Voo or GND ... i i 75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PW package ........ oo 07TW
Storage temperature range, Tgpg . ... ...vvvevaie i ~-65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

‘t’f TEXAS
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SN74AHC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B — OCTOBER 1995 — REVISED FEBRUARY 1996

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vee Supply voltage 2 5.5 \
Vecc=2V 15

ViH High-level input voltage Vec=3V 21 \
Vec=55V 3.85
Vee=2V 0.5

ViL Low-level input voltage Vecc=3V 0.9 \
Vcc=55V 1.65

Vi Input voltage 0 Vce v

Vo Output voltage 0 Vcc \
Veo=2V -50 pA

lon High-levei output current Vec=33V+03V —4 mA
Voc=5V105V -8
Vee=2V 50 pA

loL Low-level output current Vocc=33V103V 4 mA
Vee=5V+05V 8

L Vcg=33V+03V 100

At/AV Input transition rise or fall rate ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Ta =25°C
PARAMETER TEST CONDITIONS Vce MIN_ TYP  MAX MIN  MAX | UNIT
2V 1.9 2 1.9
IOH = =50 pA av| 29 3 2.9
VoH 45V 4.4 45 4.4 "
IoH = -4 mA 3v| 258 2.48
IoH = -8 mA 45V | 394 38
2V 0.1 0.1
loL =50 pA 3v 0.1 0.1
VoL 45V 0.1 01| v
loL =4 mA 3v 0.36 0.44
IoL = 8mA 45V 0.36 0.44
Data inputs 0.1 +1
h Control inputs Vi=Vog or GND sV 10.1 +1 A
loz Vo = Voo or GND, V| (OE) = Vi or Vi 55V 10.25 25| pA
Icc V=V or GND, lo=0 55V 4 40 .y
Ci Vi =V or GND 5V 2 10 10 pF
Co Vo = Vg or GND 5V 35 pF
{f
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SN74AHC244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B — OCTOBER 1995 - REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vge = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MmN Tvp wmax| WIN MAX| UNIT
t 5.8 8.4 1 10
FLH A Y CL=15pF ns
tPHL 5.8 8.4 1 10
[ 66 10.6 1125
PZH OE % CL =15pF ns
tpZL 6.6 10.6 1 125
t . 5 97 1 "
idad OF v Cp = 15pF ns
tpLz 5 9.7 1 1
t R M. 1 13.
PLH A Y Cp =50pF 83 9 35 ns
tPHL 83 19 1 13.5
1 9.1 141 1 16
PZH OE Y Cy =50pF ns
tpzL 9.1 141 1 16
t 103 14 1 16
a4 OE Y CL =50 pF ns
tpLz 10.3 14 1 16
switching characteristics over recommended operating free-air temperature range,
Vcc =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM T0 OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN_ Tvp max| "N MAX] UNIT
t 39 55 1 85
PLH A Y CL = 15pF ns
tPHL 39 55 1 6.5
[ 47 7.3 1 85
PZH OE % CL =15pF ns
tpzL 4.7 7.3 1 8.5
[ _ 5 72 1 85
PHZ OE Y CL=15pF ns
tpLz 5 72 1 85
t 54 75 1 85
FLH A Y CL =50pF ns
tPHL 54 75 1 8.5
tpzH __ 62 9.3 1105
Y Cp =50pF
tpzL O L P 6.2 9.3 1 10.5 ns
tPHZ __ 67 9.2 1105
OE Y Cy =50 pF
PLz L=°0p 67 92 T 15|
output-skew characteristics, Cy_ = 50 pF (see Note 4)
PARAMETER v TAz25C |y wmax| uwi
ce MIN _MAX
. Outbut ske 33V+03V 1.5 1.5
utpul W
sk(o) P 5V:05V 1 R

NOTE 4: Characteristics are determined during product characterization and ensured by design.

TEXAS
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SN74AHC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS226B - OCTOBER 1995 - REVISED FEBRUARY 1996

noise characteristics, Voc = 5 V, Cp = 50 pF, Ta = 25°C (see Note 5)

PARAMETER MIN  TYP MAX | UNIT
VOL(P) Quiet output, maximum dynamic VoL 0.5 \
VOL(v) _ Quiet output, minimum dynamic VoL ] -0.2 \
VOH(v) _ Quiet output, minimum dynamic VOH 4.8 Y
VIH(D) High-level dynamic input voltage 35 "
ViL(D) Low-level dynamic input voltage 1.5 Vv

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vg =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL =50pF, f=1MHz 8.6 pF

PARAMETER MEASUREMENT INFORMATION

o Vec TEST s1
1kQ SV 0 Open PLH/PHL Open
From Output Py AN o . tpLZ/tPZL vee
Under Test l GND tPHZItPZH GND
CL
(see Note A) I
) LOAD CIRCUIT
Output
Vce
————— Vee Control "
Input 50% VoG 50% VGC (low-level ‘\50% Vee Z} _5°_/°ch~ — ov
| | ov enabling) tpzL _’{ — |
deal b | |
it | o™ VoH Output P _’: r— =~ Ve
| - Waveform 1 o
In-Phase | 50% Vo 50% Vo $1to Ve | X3%%Veel fvo+03v
Output . v | —=—— VoL
| oL (see Note B) | | tPHZ ¥ }‘_
PN f—— ¢
PLH tpzH
tPHL —f—) | Output » r— L von
| | VoH Waveform 2 o VOH-0.3V
°“"°"0Ph‘as°' X 50% Ve f 50% Voo S1to GND 50% Vee —ov
utpu ——— VoL (see Note B) N
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 O, t; = 3 ns, tr = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC245

OCTAL BUS TRANSCEIVER
) WITH 3-STATE OUTPUTS
SCLS230A — OCTOBER 1995 - REVISED FEBRUARY 1995
® Operating Range: 2-V to 5.5-V Vo DB, DW, N, g:vP: PACKAGE
® EPIC™ (Enhanced-Performance Implanted T EW)
CMOS) Process oRl + U 200 V.
® High Latch-Up Immunity Exceeds 300 mA atll2 19 ]o—%c
Per JEDEC Standard JESD-17 A2fls 18] B
® Package Options Include Plastic A3(] 4 17f] B2
Small-Outline (DW), Shrink Small-Outline A4lls 16[] B3
(DB), Thin Shrink Small-Outline (PW) As[} e 15]] B4
Packages, and Standard Plastic (N) DIPs asf] 7 14[} BS
. A7l s 13]] B6
description Asf]e 12[l B7
This octal bus transceiver is designed for GNDf] 10 njiBs

asynchronous two-way communication between
data buses. The control-function implementation
minimizes external timing requirements.

The SN74AHC245 allows data transmission from the A bus to the B bus or from the B bus to the A bus,
depending upon the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used
to disable the device so that the buses are effectively isolated.

The SN74AHC245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
T OUTPUT
L L B data to A bus
L H A data to B bus
H X Isolation

EPIC is a trademark of Texas Instruments Inooreorated,

PRODUCTION DATA Information Is current as of ‘.P“""“‘“" date. Copyright © 1995, Texas Instruments Incorporated
Products conf oxas Instruments ]

form to specifications per the terms of
standard warranty. Production processing doss not necessarily include
testing of all parameters.

EXAS
INSTRUMENTS
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SN74AHC245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCLS230A - OCTOBER 1995 - REVISED FEBRUARY 1995
logic symbolt logic diagram (positive logic)
19 1
OE —1—5 G3 DIR
DIR —ﬁ 3EN1[BA] 1
3EN2[AB]) > CE
A1 ‘t:"’ L; 1< rj—w B1 2
—
> 2v , A1 P{\/\ )
3 1
A2 ‘—-4->— *’——1_6 82 18
A3 —5——4—>— ——4-)-—-—‘—5 B3 ———— B
A4 ——<>— —e»>——— B4 ‘v
14
AS :———+>— -——4»—13— BS N —
As 8 > > 12 B6 To Seven Other Channels
A7 —4 > —4*7 B7
A8 —g——fb——- —<»— B8

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
1EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply voltage range, VoG .o vvvniiiiii e -05Vto7V
Input voltage range, Vi (see Note 1) ...t -05Vto7V
Output voltage range, Vo (seeNote 1) ...t -0.5VtoVpc+05V
Input clamp current, Ik (Vi< 0) ..oeni e -20 mA
Output clamp current, Iok (VO <0 0rVo>VEE) o vvevieiiiiiii i +20 mA
Continuous output current, lo (Vo =0t0Vog) ovvveninie +25 mA
Continuous current throughVcgor GND ................. ... ... ...... +75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package 06W

DW package 1.6 W

N package 1.3 W

PW package . 0.7W

Storage temperature range, Tgpg .. .« . v vetveeniniie i

... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

except for the N package, which has a trace length of zero.

Q‘ TE
INSTRUMENTS
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SN74AHC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A - OCTOBER 1995 - REVISED FEBRUARY 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vee Supply voltage 2 55 Y
Vec=2V 1.5

Vik High-level input voltage Vec=3V 2.1 v
Vec=5.5V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vee=3V 0.9 v
Veo =55V 1.65

\7 Input voltage 0 Vco "

Vo Output voltage 0 Vce v
Veo=2V 50| pA

IoH High-level output current Vec=33Vvt03V —4 mA
Voc=5V+05V -8
Vecg=2V 50 pA

oL Low-level output current Vec=33V+03V 4 mA
Vec=5V+05V 8

Lo Vecc=33V+03V 100

At/Av Input transttion rise or fall rate ns/V
Vec=5V+05V 20

Ta Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

TA =25°C
PARAMETER TEST CONDITIONS Vee N TYP MAX MIN  MAX | UNIT
2V 19 2 1.9
IOH =—50 pA av| 29 3 2.9
VOH 45V 4.4 4.5 4.4 Vv
IoH = —4 mA 3V| 258 2.48
loH = -8 mA 45V| 394 3.8
2V 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
loL =4 mA 3V 0.36 0.44
101 = 8 MA 45V 0.36 0.44
A or B inputs 0.1 1
] Ot or DR Vi=Vgc or GND 55V Y ” A
ozt Vo = Voo orGND, V| (OE) = V) or Vi 55V 10.25 2.5 pA
Icc V| =Vgg or GND, lo=0 55V 4 40 pA
of OE or DIRinputs | V| = Vgg or GND 5V 25 10 10| pF
Cio A or B inputs V| =Vgg or GND 5V 4 pF

1 The parameter 10z includes the input leakage current.

s
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SN74AHC245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A - OCTOBER 1995 - REVISED F_E-BRUARY 1995

switching characteristics over recommended operating free-air temperature range,
Vcc =3.3V 1 0.3V (unless otherwise noted) (see Figure 1)

FROM T0 OuUTPUT Ta =25°C
PARAMETER (NPUT) (OUTPUT) CAPACITANCE [ “MiN_ TvP wMax| N MAX| UNIT
\ 58 8.4 1 10
PLH AorB BorA CL=15pF ns
tPHL 5.8 8.4 1 10
[ 85 132 1 155
PZH oF AorB CL=15pF ns
tpzL 85 132 1 15.5
0 __ 89 125 1155
a2 € AorB CL = 15pF ns
tpLz 89 125 1155
[ 83 119 1135
PLH AorB BorA Cp =50 pF ns
tPHL 83 19 1 135
1] n 16.7 1 19
PZH OF AorB CL =50pF ns
tpzL 1 16.7 1 19
Y 115 158 1 18
FHZ OE AorB CL =50 pF ns
tpLZ 1ns 15.8 1 18
switching characteristics over recommended operating free-air temperature range,
Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM T0 OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MmN TvP wmax| "N MAX| UNIT
[ 4 55 1 65
PLH AorB BorA CL=15pF ns
tPHL 4 55 1 6.5
[ 58 85 1 10
PzH OE AorB CL=15pF ns
tpzL 58 8.5 1 10
[ _ 56 7.8 192
PHZ OE AorB CL=15pF ns
tpLz 56 7.8 192
[ 55 75 1 85
PLH AorB BorA CL =50 pF ns
tPHL 5.5 7.5 1 8.5
[ 73  10.6 1 12
PzH oF AorB CL =50 pF ns
tpzL 73 10.6 1 12
[ __ 7 97 1 11
PHZ OF AorB CL =50pF ns
tpLz 7 9.7 1 1"
output-skew characteristics, C_ = 50 pF (see Note 4)
TA = 25°C
PARAMETER vee A MIN  MAX| UNIT
MIN MAX
. Outout skew 33V+03V 15 15
sko) P 5V£05V 1 ] ™

NOTE 4: Characteristics are determined during product characterization and ensured by design.

s
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SN74AHC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS230A — OCTOBER 1995 — REVISED FEBRUARY 1995
e

noise characteristics, Vocc = 5 V, C = 50 pF, Tp = 25°C (see Note 5)

" PARAMETER MIN  TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.9 v
VoL(v) _ Quiet output, minimum dynamic VoL -0.9 \
VOH(v)  Quiet output, minimum dynamic VoH 43 "
VIH(D) High-level dynamic input voltage 3.5 "
ViL(D) Low-level dynamic input voltage 1.5 \"

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgc =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpg Power dissipation capacitance per transceiver CL=50pF, t=1MHz 14 pF
PARAMETER MEASUREMENT INFORMATION
o Yee TEST S1
51/‘ tpLH [}
1kQ O Open PLH/PHL pen
From Output Py A o tpLz/tPZL vee
Under Test l GND tPHZtPZH GND
CL
(see Note A) I
) LOAD CIRCUIT
Output v,
cCc
————— Vee Control
Input 50% Vog 50% Voo (low-level | 0% Vee _5(1/;1(&:_ — oV
| | ov enabling) tpzL —» — I
| | ¢ |
tPLH ¢ Hl P vo Output L | 2 _'i !‘_ ~Vee
- H Wavef 1
In-Phase ' 50% Ve 50% V. avelorm | X3%Ved fvoL+03v
| cC S1toVce T2y,
Output i VoL (s0e Note B) : ez o oL
' —>— ¢
PLH tpzH
tPHL —N—’, | Output > lt‘_ L vou
| | VoH Waveform 2 VOH-0.3V
°”“°’§&“$ X, 50% Voo f 50% VG S$1to GND 50% Vee —ov
P ——— VoL (sse Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A.
B.

C.
D

CL includes probe and jig capacitance.
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

All inout pulsas are sunslied by havina tha foll antaristio.
All input pul S SUpP

Iswing char: s PON <41 MU=- 7~ _E0O & _ Ao b A
ises ar Oy generators naving the Ionowing characteristics: PRR <1 MRz, 20 =501, 4y =3 s, = 3 ns.

. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC373

OCTAL TRANSPARENT D-TYPE LATCH

® Operating Range: 2-V to 5.5-V V¢ce
® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC373 1s an octal transparent D-type
latch

When the latch-enable (LE) input is high, the
Q outputs follow the data (D) inputs. When LE is
iow, the Q outputs are latched at the logic levels
ot the data (D) inputs.

WITH 3-STATE OUTPUTS
SCLS235 - OCTOBER 1995
DB, DW, N, OR PW PACKAGE
(TOP VIEW)
oell+ ~ 20l Vee
1Qll2 19} 8Q
s flsD
20[}4 17l 7o
2alls  fJ7a
3Qfls 15[l 6Q
anfl7 14f] 6D
8 13{] 5D
safle  2flsa
anofjo nflLe

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without

interface or pullup components.

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered

while the outputs are in the high-impedance state.

The SN74AHC373 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT

OE LE D Q

L H H H

L H L L

L L X Qo

H X X z

EPICis a (rademark of Texas Instruments Incorporated.

PRODUCT PREV!EW Information concerns pmu inthe mmamov
R"?”‘ development. Characteristic dats other

ations are aulqn is. Texas mmmmu roserves m to ‘ P
or discontinue lm‘o:. products without notice. n TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285

Copyright © 1995, Texas Instruments Incorporated
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M3IA3Hd 1ONAOYHd

SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

logic symbolt logic diagram (positive logic)
. 1 — 1
OE ?——h EN OE
Le —{¢ "
1 r LE
3 2 <
1D 0 b v 1
4 5 )
2D 2Q 2 g
7 6 3
o 3Q 1D 1D
8 9
4D —————— ——— 4Q
13 12 v
50 — P s5Q
14 15
60 ———— L P e \ 2
17 16 To Seven Other Channels
m — ————— 1Q
18 19
80— —— 8aQ

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise n'oted)i

Supply VOAGE raNGe, VGG -« e v etee ettt et et e -05Vto7V
Input voltage range, Vi (SEe NOtE 1) .. ... oot e e -05Vto7V
Output voltage range, Vo (see Note 1) .......covuiiiiii i, -05VtoVgg+05V
Input clamp current, i (Vi<OOr Vi>VEE) oo e -20mA
Output clamp current, lok (VO <00rVO>VEE) - oviiie e +20 mA
Continuous output current, Io (Vo =010 Vo) —vovniii i +25mA
Continuous current through Voo or GND ... .. e 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DW package . 1.6 W

N package . 1.3 W

PWpackage .................. 0.7W
Storage temperature range, Totg - -« -+« v v e -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

2-88
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SN74AHC373

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vee Supply voitage 2 55 \"
Vec=2V 1.5

Vik High-level input voltage veec=3V 2.1 \'
Vec=55V 3.85
Vgc=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 \
Vec=55V 1.65

V) Input voltage 0 Vce \

Vo Output voltage 0 Vcc \
vee=2V - 50 nA

IoH High-level output current Vcc=33V+03V -4 mA
Vec=5V105V -8
Voc=2V 50 pA

loL Low-level output current Voc=33V103V 4 mA
Voc=5V+05V 8

. ) Vcec=33V+03V 100

At/Av Input transition rise or fall rate ns/V
Vcc=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS Vee Ta=25°C MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 1.9
IOH = - 50 pA 3V 29 29
VOH 45V 44 4.4 v
IOH = -4 mA 3v | 258 2.48
IOH = - 8 MA 45V | 394 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01] v
loL =4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
[ V) = VGG or GND 55V +0.1 +1| pA
loz Vi=VjHor Vi, Vo = Vge or GND 55V +0.25 +25 uA
Icc V) =V or GND, Io=0 55V 4 40| pA
Gi V) =Vgc or GND 5V 4 10 10 pF
So 5V ) oF
{’P TEXAS
INSTRUMENTS
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M3IA3Hd 1ONA0YHd

SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE QUTPUTS

SCLS235 - OCTOBER 1995

timing requirements over recommended operating free-air temperature range,
Vcc = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

Ta=25C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 4 4 ns
th Hold time, data after LEL 1 1 ns

timing requirements over recommended operating free-air temperature range,
Vce =5V +0.5V (unless otherwise noted) (see Figure 1)

Ta = 25°C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data betore LEL a a ns
th Hold time, data after LEL 1 1 ns
switching characteristics over recommended operating free-air temperature range,
Vgg = 3.3 V0.3V (unless otherwise noted) (see Figure 1)
FROM 10 ‘ LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
[ 73 114 1135
PLH D Q ns
tPHL 73 14 1 13.5
L 7 1 1 13
IPLH L€ a 7 1 1 13 ns
PHL CL=15pF
tPzH - 73 114 1 13.5
OE Q ns
tPzL 73 114 1135
t
PHZ OE Q ns
tpLZ
[{ 9.8 14.9 1 17
PLH D Q ns
tpHL 98 149 1 17
t 9.5 145 1 16.5
tPLH £ a 9.5 145 1 65|
PHL CL=50pF . . .
tpzH _ 98 149 1 17
OE Q ns
tpzL 98 149 1 17
4 — 95 13.2 1 15
PHZ OF Q ns
tpLZ ] 95 132 1 15

i
INSTRUMENTS
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SN74AHC373

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS235 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,

Ve =5V £ 0.5 V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ TYP  MAX MIN  MAX | UNIT
5 7. 1 X
PLH D Q 2 8.5 ns
tPHL 5 7.2 1 8.5
0 49 72 1 85
PLH LE Q ns
tPHL GL=15pF 49 72 1 85
tPZH _ Q L 5.5 8.1 1 9.5 ns
PZL O 55 8.1 1 9.5
t .
Pz OF Q ns
tPLZ
[{ .5 9.2 1 105
PLH D Q 6 ns
tPHL 65 9.2 1105
t] 6.4 9.2 1 10.5
PLH LE Q ns
tPHL 6.4 9.2 1 10.5
Ci =50 pF
PZH — 7 101 1 15
OE Q ns
tpzL 7 101 1 115
t 6.5 9.2 1 105
PHZ ot Q ns
tpLz 6.5 9.2 1 105
output-skew characteristics, C_ = 50 pF (see Note 4)
PARAMETER Ta=257C MIN  MAX | UNIT
MIN  MAX
Output sk 33V103V 1.5 1.5 ns
t skew
sk(o) ey 5V05V 1 1
NOTE 4: Charactenstics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, Cp = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH v
VIH(D) High-level dynamic input voltage 3.5 A
ViL(D) Low-level dynamic input voltage 15 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance Cp =50 pF, f=1MHz 27 pF
TEXAS
INSTRUMENTS
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M3IA3Hd 10NA0YHd

SN74AHC373
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-S

TATE OUTPUTS

SCLS235 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee
1kQ SV o o

From Output ___o Y pan
Under Test O@aND

CL
(see Note A) I

TEST S1
tPLH/tPHL Open
tpLZ/tPZL Vee
PHZ/PZH GND

LOAD CIRCUIT ——— Vee
Timing Input { 50% Voo -\
— ty —» | ov
l N | v . i
| | cc su | fm——— — Vee
Input 0% Vee 50% Vee Data Input 50%Vee X 50% Voc
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
————— vee Gontrl Yoe
Input §0% Vee 50% Vee (low-level 50% Voo 50% Vce
} | ov enabling) tpzL _’: — T ov
1PLH ¢ H PHL || tpz sl l‘—
In-Pha b . W ?mpm \I Y = Vee
n-Fhase 50% Vi 50% V aveform 1 50% V.
Output ___ ! e cg, StatVeg ! ca VoL ’_oﬁv-v-
| | —— VOL (see Note B) : | tPHz [‘_ oL
l—>—t
tPHL | PLH tPzH ¥ &
I VOH Output I -~ ——— Von
Out-of-Phase Waveform 2 VoH~-03V
Output M Voe jf smvee S1at GND so% Vee —ov
——— Vou (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q, ty = 3 ns, t = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.
Figure 1. Load Circuit and Voltage Waveforms
INSTRUMENTS
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SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

® Operating Range: 2-Vto5.5-VVce DB, DW, N, CC’J: :I:l PACKAGE
©® 3-State Outputs Drive Bus Lines Directly Y ")
® EPIC™ (Enhanced-Performance Implanted o]’ U 200 Vee
CMOS) Process 1a]? 19[] 8@
® Package Options Include Plastic Y1 18]] 8D
Small-Outline (DW), Shrink Smali-Outline P11 17[} 70
(DB), Thin Shrink Small-Outline (PW) 2a[]® 16f] 7Q
Packages, and Standard Plastic (N) DIPs 3Q(] 6 1s]] sQ
. anf}?  1afep
description a0 fl8 130l sD
9
The SN74AHC374 is an octal edge-triggered s«Q o 12fsQ
D-type flip-flop that features 3-state outputs GND ] nfl ok

designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, 1/O ports, bidirectional bus drivers, and
working registers.

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (D) inputs.
A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without
interface or pullup components.
OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while
the outputs are in the high-impedance state.
The SN74AHC374 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
(each flip-fiop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L HorL X Qo
H X X z
EPICisa (rademark of Texas Instruments Incorporated.
PRODUCT PREVIEW Information :on%um pmu:en lm |mmm or l Copyright © 1995, Texas Instruments Incorporated
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SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

logic symbolt logic diagram (positive logic)
OE 1__._5 EN = 1
7] OE
CcLK —{Ct 'J “
a | 2 CLK
1D 10 v 1Q 9
4 5 c1
2D 2Q 2
7 6 3 1Q
3D 3Q 1D 1D
8 9
4 —mm——— ——+— 4Q
13 12
50— —— sa
14 15 v
60 —— L P 6
17 16 —
[ ra— T
! 1
8 —— 8Q To Seven Other Channels

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItAGE rANGE, VGG - - - v v v et eet ettt e et e e e e e e e -05Vto7V
Input voltage range, Vi (see Note 1) . ... ..ot -05Vto7V
Output voltage range, Vg (see Note 1) . -0.5VtoVgc +0.5V
Input clamp current, ik (Vi<0) ... oo -20mA
Output clamp current, lok (VO <00rVo>VEE) cvnien it +20 mA
Continuous output current, I (Vo =01t0Vgog) - oo +25mA
Continuous current through Voo or GND . ... o e +75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W

DW package 1.6 W

N package .... 1.3W

PW package ... 0.7W
Storage temperature range, Tgg - - -« v« v e v —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refiability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHC374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVee Supply voltage 2 5.5 \
Vec=2V 15
VIH High-level input voltage Vec=3V 21 v
Vec=55V 3.85
Veo=2V 0.5
ViL Low-level input voltage Vec=3V 0.9 '
Veec=55V 1.65
Vi Input voltage 0 Vce \
Vo Output voltage 0 Voo \
Voo =2V -50| pA
iOH High-level output current Vce=33V+03V -4 mA
Vec=5V+05V -8
Vecec=2V 50 nA
loL Low-level output current Vec=33V+03V 4 mA
Voe=5V+05V 8
o Vog=33V+03V 100
At/Av Input transition rise or fall rate ns/V
Vcc=5V+05V 20
TA Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
Ta =25°C
PARAMETER TEST CONDITIONS Vee MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 2 1.9
IOH = — 50 pA 3V 2.9 3 2.9
VOH 45V 4.4 4.5 4.4 \
IOH = -4 mA 3v | 258 2.48
I0H = - 8 MA a5V | 394 3.8
2V 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
oL =4 mA 3v 0.36 0.44
loL =8 mA 45V 0.36 0.44
I V| = VoG or GND 55V +0.1 +1| pA
loz Vo = Vo or GND 55V +0.25 +25 uA
Icc V| =Vcg or GND, lo=0 55V 4 40 pA
Gi Vi =Vgg or GND 5V 4 10 10 pF
Co Vo = Vg or GND 5V 6 pF
TEXAS
INSTRUMENTS
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SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

timing requirements over recommended operating free-air temperature range,
Vce = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

Tp = 25°C
MIN  MAX | UNIT
MIN  MAX
w Pulse duration, CLK high or low 5 5.5 ns
tsu Setup time, data before CLKT 45 4 ns
th Hold time, data after CLKT 2 2 ns
timing requirements over recommended operating free-air temperature range,
Vcc =5V 1 0.5V (unless otherwise noted) (see Figure 1)
Ta =25°C
MIN MAX | UNIT
MIN  MAX
tw Pulse duration, CLK high or low 5 5 ns
tsu Setup time, data before CLKT 3 ns
th Hold time, data after CLKT 2 2 ns
switching characteristics over recommended operating free-air temperature range,
Vgc = 3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM T0 LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ TP wmax] MIN MAX{ UNIT
CL=15pF 80 130 70
fmax MHz
Cy =50 pF 55 85 50
[ 81 127 1 15
PLH CLK Q ns
tPHL 8.1 12.7 1 15
t 71 1" 1 13
PzH OE Q CL=15pF ns
tpzL 71 1" 1 13
t —
PHz OF Q ns
tPLZ
[ 106 162 1 185
PLH CLK Q ns
tPHL 106 16.2 1 18.5
tpzH _ 96 145 1 165
Q CL =50 pF
tpzL oF L==0p 96 145 T 65|
t _ 10.2 14 1 16
PHZ OE Q ns
tpLz 10.2 14 1 16

3
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SN74AHC374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vce =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM T0 LOAD Ta = 25°C
T
PARAMETER {INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UN
Cp =15pF 130 185 110
fmax L=1op MHz
C =50 pF 85 120 75
5.4 8.1 1 95
PLH CLK Q ns
tPHL 54 8.1 1 95
i 51 7.6 1 9
PZH OE Q CL=15pF ns
tpzL 5.1 7.6 1 9
i —
PHZ OF Q ns
tPLz
1 6.9 10.1 1 1.5
PLH CLK Q ns
tPHL 69 101 1 15
tPZH __ 6.6 9.6 1 1
Q CL=50pF ns
tpzZL O L P 6.6 9.6 1 1
t 6.1 8.8 1 10
PHZ OE Q ns
tpLz 6.1 8.8 1 10
output-skew characteristics, Ci_ = 50 pF (see Note 4)
PARAMETER v TA=25C | v max| unim
cc MIN__ MAX
‘ Outout sk 33V+03V 1.5 15
ew ns
sk(o) uiputs 5V£05V i 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voc =5 V, C_ = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN  TYP MAX| UNIT
VOL(P) Quiet output, maximum dynamic Vo 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v) __ Quiet output, minimum dynamic VoH v
VIH(D) High-level dynamic input voltage 3.5 \
VlL(D) Low-level dynamic input voltage 15 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vogc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
de Power dissipation capacitance Cp =50 pF, f=1MHz 32 pF

s
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SN74AHC374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS240 - OCTOBER 1985

PARAMETER MEASUREMENT INFORMATION

o Vee
s1/“ o
From Output ° J\,k\(,i Open
Under Test JT_ © GND
(see Not I
LOAD CIRCUIT

| - |

| | Vee
Input 4X 50%Vce X 50% Vce
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Input 50% Vce

! | ov

le—pl- 1
tPLH —TQ——-H | | PHL

f 50% Vcc
n——u~— tPLH
tPHL —-N—*‘
VoH
sk 50% Vce f 50% Ve
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

in-Phase

50% V
Output cc

VoL

Out-of-Phase
Output

NOTES: A. Ci includes probe and jig capacitance.

TEST S1
tPLH/PHL Open
tpLZ/tPZL vVece
tPHZ/tPZH GND

——— Vge
Timing Input ;l‘ 50% Vce -\
| ov

—¥—t,
tgy —— |
| frm———————— Vee
Data Input 50% Vce 50% Vge
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output v,
cC
Control
(low-level | 50% Vee 50% Vce ov
enabling) , |\ T T T T
9 oz —» e | |
Qutpui _g_\l PLz _’1 ﬁ_./_'— =~ Vee
Waveform 1 50% V,
S1toVee I K3o% Voo 1{ VoL 03V,
(see Note B) |1 teHz—¥ IF__
PZH—H & |
Output | ———— VoH
Waveform 2 VOH-03V
S110 GND J 50% Vee \ ~ov
(see Note B) -
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995

® Operating Range: 2-V to 5.5-V Vcc

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)

CMOS) Process ' oel s U 2001 Voo

® Package Options Include Plastic a1l 2 19 OE2
Small-Outline (DW), Shrink Small-Outline a2(]s 18f] Y1
(DB), Thin Shrink Small-Outline (PW) A3(] 4 17f] v2
Packages, and Standard Plastic (N) DIPs ad]s 161 Y3
L A5(] e 15[] Y4
description As[] 7 1) vs
The SN74AHC540 octal buffer/driver is ideal for A7[ls  13f]Y6
dnving bus lines or buffer memory address As[le  12fJY7
registers. This device features inputs and outputs GNDffo  1jJY8

on opposite sides of the package to tacilitate
printed-circuit-board layout.

DB, DW, N, OR PW PACKAGE

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2)
inputis high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when

they are not in the high-impedance state.

The SN74AHC540 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OE1 OE2 A Y
L Lt
L L H L
Ho X X z
X H X z

EPIC is a trademark of Texas Instruments Incorporated.
R—

PROOUCT PREVIEW information concerns produm in the formative or
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SN74AHC540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS260 - DECEMBER 1995
logic symbolt logic diagram (positive logic)
1 & OE1 !
0Bt ——— 1 EN oz 2 |
19 !
OE2 — N ; '
= I a2 {>c HERLE
2 18 :
Al —————— 1 vpb—n :
A2 LA v
4 16
A3 s p Y3 To Seven Other Channels
A4 Y4
6 14
A5 Y5
7 13
A6 Y6
8 12
A7 Y7
9 1
A8 Y8
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and

|EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply VOItage range, VGG -« -« v vrerieaei et e e -05Vto7V
Input voltage range, Vi(see Note 1) ... ... -05Vto7V
Output voltage range, Vo (seeNote 1) ... -0.5VtoVec+05V
Input clamp current, Ik (VI<OOrVi>VEE) coneenin e -20mA
Output clamp current, log (VO <0 0r VO >VEE) ovnineniieiiiiii i +20mA
Continuous output current, Ig (Vo =01t0VEp) «ovovnein +25mA
Continuous currentthrough Voo or GND ... e +75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 06W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7 W
Storage temperature range, Tgpg .« ..o ovvvveeie i —-65°C to 150°C

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

NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHC540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vVce Supply voltage s 2 5.5 v
Ve =2V 1.5

ViH High-level input voltage Vec =3V 2.1 v
Ve =55V 3.85
Voo =2V 0.5

ViL Low-level input voltage Veec=3V 0.9 Y
Voc =55V 1.65

9 Input voltage 0 Vcc \

Vo Output voltage 0 Vce v
Vee=2V -50 A

IOH High-level output current Vcc=33V+03V -4 mA
Vcc=5V+05V -8
Veo=2V 50 pA

loL Low-level output current Vcc=33V103V 4 mA
Vcc=5V105V 8

o Voc=33V£03V 100

At/Av Input transition rise or fall rate ns/V
Vcc=5V105V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=25C MIN MAX | UNIT
MIN TYP MAX
2V 1.9 2 1.9
10H = - 50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IoH = -4 mA 3v | 258 2.48
I0H = -8 mMA 45V | 394 3.8
2V 0.1 0.1
loL =50 kA 3V 0.1 0.1
VoL a5V 0.1 0.1 v
loL =4 mA 3V 0.36 0.44
oL = 8 mA 45V 0.36 0.44
Data inputs +0.1 +1
h Control inputs Vi=Veg or GND sV +0.1 +1 pA
ozt Vo=VccorGND,  V; (OE) = V)_or Vi 55V +0.25 +25] pA
Icc Vi=VCGOorGND, Ig=0 5.5V 4 40| pA
Cj V| =Vcg or GND 5V 4 10 10 pF
Co Vi =Vgg or GND 5V 6 pF
t For /0 pins, the parameter oz includes the input leakage current.
*3
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SN74AHC540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range,
Vce = 3.3V +0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta = 26°C
1
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | WMIN_ Tvp max| VN MAX] UNT
tPLH 4.8 7 1 8.5
A Y ns
tPHL 4.8 7 1 8.5
tpzH 68 105 1125
Y CL=15pF ns
[y Ok L=15P 68 105 T 125
% .
(PHZ OF Y ns
PLZ
tPLH A v 73 105 T e
tPHL 73 105 1 12
t _ 9.3 14 1 16
‘z': oF Y O =500F 9.3 14 1 16 ns
t — 11 15.4 1 175
PHZ OE Y , 2 5 ns
tpLz ! 1.2 154 1175
switching characteristics over recommended operating free-air temperature range,
Vg =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX| UNIT
I . 1
PLH A Y 37 S 6 ns
tPHL 3.7 5 1 6
[ 47 7.2 1 85
PZH OE Y CL=15pF ns
tpzL 4.7 7.2 1 8.5
t —
PHz OF Y ns
tPLz
t .
PLH A v 52 7 1 8 ns
tPHL 5.2 7 1 8
4 _ 62 9.2 1105
PZH OF Y C =50pF ns
tpzL 62 92 1105
t . 6 88 1 10
PHZ OE % ns
tPLz 6 8.8 1 10
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO TA = 25°C
PARAMETER (INPUT) (OUTPUT) vee N e wax] MIN MAX | UNIT
33V03V 15 15
t, A Y
sk(o) 5V$05V 1 1] ™

NOTE 4: Characteristics are determined during product characterization and ensured by design.
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SN74AHC540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS260 - DECEMBER 1995
—

noise characteristics, Voo =5 V, C|_ = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN  TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic Vo 0.8 \
VoL(v) Quiet output, minimum dynamic Vo -0.8 v
VOH(V) Quiet output, minimum dynamic VOH Vv
VIH(D) High-level dynamic input voltage 3.5 \
ViL(D) Low-level dynamic input voltage 1.5 Vv

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vcc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance CL =50 pF, f=1MHz pF

PARAMETER MEASUREMENT INFORMATION

o Vec TEST st
1kQ s‘/‘ O Open PLH/PHL Open
From Output ° VWA ° tpLZ/tpZL Vee
Under Test L GND tPHZ/tPZH GND
CL
(see Note A)
LOAD CIRCUIT
Output v,
cc
_____ Vv, Control
Input cc (low-level 50% Ve 50% Vg
(see Note B) 50% Vce 50% Vce N— oV
ov enabling)
| | thzL —¥f r— I
| —p
tPLH ']I‘_‘ﬁ I |~ tPHL Output ' | ‘Pz ": Sy ~Vee
| | ——— VOH Waveform 1 | 50% Vg
In-Phase | 50% Voo 50% VoG StatVge | VoL+03V VoL
Output ¢ Vo (see Note C) |
| | L . | :‘ipuz - &
——t PZH
tPHL —H | PLH Output " | | ———— VoH
| | VOH Waveform 2 50% V. VoH-03V
Out-of-Phase so%vee A 50%Veg S1atGND °Yee oV
Output ——— VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, 20=50Q tr=3ns,tf=3ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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. SN74AHC541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS2618 - DECEMBER 1995 — REVISED JANUARY 1996

® Operating Range: 2-V to 5.5-V Vg¢

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Smali-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCS541 octal buffer/driver is ideal for
driving bus lines or buffer memory address
registers. This device features inputs and outputs
on opposite sides of the package to facilitate
printed-circuit-board layout.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)

oETll 1 ~ 20fl Voo
A1)z 19]] OF2
A2[]a  18fIT?
A3[] 4 17f] Y2
Ad4fls 16]] Y3
As[]le 15[] Y4
A6} 7 14]) Y5
A7[ls  13]] Y6
A8fle 12l Y7
GND[J10o mnfys

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2)
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data

when they are not in the high-impedance state.

The SN74AHC541 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
OEl_oez A | Y
L L L L
L L H H
H o X X z
X H X z

EPIC is a trademark of Tex.a-s Instruments Incorporated.

moucr PREVIEW Information concems products in the formative or

phase of development Characteristic data I
ERE et WP Teyas
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SN74AHC541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS261B - DECEMBER 1995 — REVISED JANUARY 1396
logic symbolt logic diagram (positive logic)
1 & OE1 !
ot — EN L)
19
N —e
OE2 H
2 NG 18
A1 ; 2]
2 1 L 18 | ’
A1 1 v Y1
Az 2> LA '
4 16 v
A3 s . Y3 To Seven Other Channels
A4 Y4
6 14
A5 Y5
7 13
A6 ]
8 12
A7 Y7
9 1
A8 Y8
1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and |

EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply vORAGE range, VG « v vveveetit et e e -05Vto7V
Input voltage range, Vi (SEE NOtE 1) ... e ettt e e -05Vto7V
Output voltage range, Vo (seeNote 1) ...... ...t -05VtoVpgg+05V
Input clamp current, Ik (Vi<O0orV;>Vggo) ...... e -20mA
Output clamp current, lok (Vo<0orVg>Vgg) .. ...x20mA
Continuous output current, o (Vo=0to Vgg) ... ... +x25mA
Continuous current through VogorGND ... ... i ...x75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ... . 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7 W
Storage temperature range, Tgtg . .- . ..ot —-65°C to 150°C

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHC541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B ~ DECEMBER 1995 — REVISED JANUARY 1996
——

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vee Supply voltage 2 55 v
veec=2V 1.5
Vin High-level input voltage Vec=3V 21 v
Voc=55V 3.85
Vee=2V 05
ViL Low-level input voitage Vec=3V 0.9 \
Vec=55V 1.65
Vi Input voltage 0 Vceo \
Vo Output voltage 0 Voo \
Vee=2V -50 pA
IoH High-level output current Vec=33103V -4 mA
Voc=5105V -8
Vec=2V 50 pA
loL Low-level output current Vcc=33103V 4 mA
Vec=5105V 8
. Vec=33%03V 100
At/Av Input transition rise or fall rate ns/V
Vec=51t05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vce Ta =25C MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 2 1.9
I0H = - 50 pA av 29 3 29
VoH 45V 44 45 4.4 v
IOH = - 4 mA 3V | 258 2.48
I0H = - 8 MA 45V | 3.94 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V - 0.1 01| v
1oL = 4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
Data inputs +0.1 +1
L Control inputs Vi=Vcg or GND 85V 10.1 11 uA
1ozt Vo =Veog or GND,  V; (OE) = Vy_or Vi 55V +0.25 +25] uA
lcc V)= Vcg or GND, Io=0 55V 4 40 HA
Cj Vi=Vgg or GND 5V 4 i0 i0 pF
Co V| = Vg or GND 5V 6 pF

T For input and ouput, loz includes the input leakage current.

PRODUCT PREVIEW Information concerns products in the
design phase of

8
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formativa or

ont.  Characteristic dets and other

Hfications are design goats. Texes insiruments reserves the right to
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SN74AHC541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B - DECEMBER 1995 - REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range,

Vce =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM T0 LOAD Ta=25°C '
PARAMETER (INPUT) (OUTPUT) CAPACITANCE N Tvp max| MIN MAX] UNIT
1 5 7 1 8.5
PLH A v ns
PHL 5 7 1 8.5
Y 68 105 1125
PZH oF v CL=15pF ns
tpzL 68 105 i 125
1
lP“Z OE v ns
PLZ
1 . 10.
PLH A v 75 05 1 12 ns
tPHL 75 10.5 1 12
t . 9.3 14 i 16
Pz OE Y CL =50pF ns
tpPzZL 9.3 14 16
1 . 1.2 15.4 1 175
PHz OF Y ns
tpLz 1.2 15.4 1 17.5
switching characteristics over recommended operating free-air temperature range,
Vece =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
[ 35 5 1 6
FLH A Y ns
tPHL 35 5 1 6
[ _ 47 72 1 85
PZH OE Y CL=15pF ns
tpzL 4.7 7.2 1 8.5
{ —
'PTZZ OE Y ns
p
t 5 7 1
PLH A Y 8 ns
tPHL 5 7 1 8
1 _ 62 92 1105
PZH OE Y Ci =50pF ns
tPzL 6.2 9.2 1 10.5
1 — E
PHZ o v 6 8.8 1 10 ns
tpLz 6 88 1 10
output-skew characteristics, C = 50 pF (see Note 4)
FROM TO TA = 25°C
PARAMETER M
(INPUT) (oUTPUT) MIN TYP MAx| TN MAX| UNT
33V103V 1.5 1.
tsk(o) A Y ; ? ns

NOTE 4: Characteristics are determined during product characterization and ensured by design.
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SN74AHC541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS261B - DECEMBER 1995 — REVISED JANUARY 1996

noise characteristics, Voc = 5V, C_ = 50 pF, T4 = 25°C (see Note 5)

PARAMETER MIN  TYP MAX| UNIT
VOL(P) __Quiet output, maximum dynamic VoL 0.8 v
VoL(v) _ Quiet output, mimmum dynamic VoL ~-0.8 \
VOH(v) __ Quiet output, minimum dynamic VOH \
VIH(D) High-level dynamic input voltage 3.5 \"
Vil Low-level dynamic input voltage 1.5 \

NOTE 5. Charactenstics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance CL =50 pF, f=1MHz pF

PARAMETER MEASUREMENT INFORMATION

o Yee TEST st
1kQ 31/‘ O Open PLH/PHL Open
From Output * AAA o tpLZtPZL vee
Under Test l GND tPHZ/tPZH GND
CL
(see Note A)
LOAD CIRCUIT
Output
Control vee
mput | Vee (low-level 50% Vce 50% Vce
(see Note B) 50% Vce §0% Ve enabling) N— oV
| | ov PzL —py :1— | |
| | le—p ¢ Output | tpLz ¥
t ¥ PHL pul Lz -
PLH | ] | |_ —— Von Waveform 1 | 50% V. q| r— =Vce
In-Ph StatVeg | e Ve VoL+0.3V
nou'asucz | 50% Vce 50% Vee (see Note C) | I SoLt2 %y,
P | VoL ) || tPHZ¥ &
tPHL —ﬂ-——'{‘ "_’:_ tPLH PZH ¥ r— | v
S | | Vo Output /5% voe X VOH-03V OH
ut-of-Phase
Output \ 50% Vee Z 0% Vee W;;!eaf:) g:s =ov
——— Voo (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following charactenstics: PRR < 1 MHz, Zo =50 €, t; =3 s, tf = 3 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC573

OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS242B - OCTOBER 1995 - REVISED JANUARY 1996
@ 3-State Outputs Directly Drive Bus Lines DB, DW, N, OR VPW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process —
) OE(] Y 20[] Voe
® Package Options Include Plastic 1o{ 2 e[l 1Q
Small-Outline (DW), Shrink Small-Outline 2DE 3 18l 2a
(DB), Thin Shrink Small-Outline (PW) anfl 4 7 a 3Q
Packages, and Standard Plastic (N) DIPs aols 6] 4Q
. 50 e 15[] 5Q
description g e wafj 8a
The SN74AHC573 is an octal transparent D-type 70]s  13fJ7Q
latch. 8D[} 9 12[] sQ
L
When the latch-enable (LE) input is high, the Q GND[j 0 wfILE

outputs follow the data (D) inputs. When LE is low,
the Q outputs are latched at the logic levels of the
D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high

or low) or a high-impedance state. In the high-impedance state, the out

puts neither load nor drive the bus lines

significantly. The high-impedance state and increased drive provide the capability to drive bus lines without

interface or pullup components.

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered

while the outputs are in the high-impedance state.
The SN74AHC573.is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X Y4
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW information concems products In the formative or
design phise of deveiopment. Charecwristc dam ard l
ange o Gscontins ise prodct winoutsoncer e e 910 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1996, Texas Instruments Incorporated
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M3IA3Hd 1ONAOHd

SN74AHC573 '
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS2428B - OCTOBER 1995 - REVISED JANUARY 1996

logic symbolt logic diagram (positive logic)
! = 1
°f = o :
LE ————{ ¢t " !
2 1 T 19 LE
1D —-3 1D v ———1;— 1Q 0_._1
- 7 ¢ { >19 1a
4 17 2
3D ——— 3Q 1D 1D
5 16
4D 4Q
6 15
5D 5Q
7 14 y
6D F——— 6Q
8 13 \—-—V————/
™ - 70
her Ch
8D ————— L ° 8a To Seven Other Channels

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply VOIRAGE rANGE, VOG-« - et ittt ettt -05Vto7V
Input voltage range, Vi(see Note 1) .. ... .. oot -05Vto7V
Output voltage range, Vo (see Note 1) ... -05VtoVgc +0.5V
Input clamp current, Ik (VI<0) oo e -20mA
Output clamp current, logk (VO <0 0rVO>VEE) v ovvnrini i +20 mA
Continuous output current, Io (Vo =010 Vo) oo e +25mA
Continuous current through Vog or GND ... ... +75mA
Maximum power dissipation at Ta = 55°C (in stiii air) (see Note 2): DB package ............ . 0B8W
DW package ........... . 16W-
N package ........ ... 13W
PWpackage .................. 0.7W
Storage temperature range, Tgtg - - - vvvenn et -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

‘t’f TEXAS
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SN74AHC573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B - OCTOBER 1995 - REVISED JANUARY 1996

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vee Supply voltage 2 55 \
Ve =2V 1.5

ViH High-level input voltage Vece =3V 2.1 \
Vcc =55V 3.85
Ve =2V 0.5

ViU Low-level input voltage Vee =3V 0.9 \
Vec =55V 1.65

vy Input voltage 0 Vce \

Yo Output voltage 0 Voo \
Vcc=2V -50 uA

I0H High-level output current Vecc=33V+03V -4 mA
Voec=5V+05V -8
vecec=2V 50 pA

oL Low-level output current Vec=33V+03V 4 mA
Vocc=5V+05V 8

_ Vec=33V+03V 100

At/AV Input transition rise or fall rate ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 2 1.9
IOH = — 50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IOH = -4 mA 3v | 258 2.48
I0H = -8 MA 45V | 394 38
2V 0.1 0.1
1oL = 50 pA 3V 0.1 0.1
voL 45V 0.1 01| v
IoL = 4 mA 3V 0.36 0.4
loL =8 mA 45V 0.36 0.44
Iy Vi =Vcc or GND 55V +0.1 +1 A
10z Vi=ViLorViH, Vo =V or GND 55V +0.25 25 nA
Icc Vi = Ve or GND, lo=0 55V 4 40 wA
Ci Vi =Vggc or GND 5V 4 10 10
Co Vi = Vg or GND 5V 6 PF

J@ TEXAS
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M3IA3Hd LONAO0Hd

SN74AHC573

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B - OCTOBER 1995 — REVISED JANUARY 1996

timing requirements over recommended operating free-air temperature range,

Vgc = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

Tp = 25°C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 35 35 ns
th Hold time, data after LEL 15 1.5 ns
timing requirements over recommended operating free-air temperature range,
Vce =5V 0.5V (unless otherwise noted) (see Figure 1)
TA =25°C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 35 35 ns
th Hold time, data after LEL 1.5 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Vge = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX | UNIT
h{ 7 1" 1 13
PLH o Q ns
tPHL 7 1 1 13
t 7.6 11.9 1 14
aPLH ‘£ Q 76 119 1 @] ™
PHL Cp =15pF - -
tPzH _ 7.3 1.5 1 13.5
OE Q ns
tpzL 73 15 1135
1 —
PHZ OF Q ns
tPLz
t 9.5 145 1 16.!
PLH D Q 851 s
tPHL 95 145 1 165
t 10.1 15.4 1 17.5
tPLH LE a 10.1 15.4 1 17.5 ns
PHL CL =50 pF : - :
tpzH _ 9.8 15 1 17
OE Q ns
tPzL 9.8 15 1 17
t — 10.7 145 1 16.5
PHZ oF Q ns
tpLz 10.7 145 1165
INSTRUMENTS
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SN74AHC573

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS2428B — OCTOBER 1995 — REVISED JANUARY 1996
pm—

switching characteristics over recommended operating free-air temperature range,
Vcc =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX| "N MAX| UNIT
45 6.8 1 8
tPLH D Q ns
PHL 4.5 6.8 1 8
1 5 77 1 9
PLH LE Q ns
tPHL 5 7.7 1 9
CL=15pF
PZH o Q 52 77 1 9 ns
tpZL OE 5.2 7.7 1 9
I{ I
PHZ OE Q ns
tpLz
4 6 8.8 1 10
PLH 0 Q ns
tPHL 6 8.8 1 10
t 6.5 9.7 1 "
PLH LE Q ns
tPHL 6.5 9.7 1 1
CL =50pF
tpzH i 6.7 9.7 1 1"
OE Q ns
tpzL 6.7 9.7 1 1
t 6.7 9.7 1 "
PHZ OE Q ns
tpLz 6.7 9.7 1 n
output-skew characteristics, C|_ = 50 pF (see Note 4)
PARAMETER \/ Ta=26"C MIN MAX | UNIT
ce MIN _MAX
. Output skew 33V+03V 1.5 15 ns
utput sl
ska) P 5V£05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgc = 5 V, C_ = 50 pF, T = 25°C (see Note 5)
PARAMETER MIN  TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.8 v
VoL(v) Quiet output, minimum dynamic VoL -0.8 Vv
VOH(v)  Quiet output, minimum dynamic VOH \Y
VIH(D) High-level dynamic input voltage 3.5 v
V||_(p) Low-level dynamic input voltage 15 Vv

NOTE 5: Characteristics are determined during product characterization and ensured by design and for surface-mount packages only.

operating characteristics, Vgc =5V, Tp = 25°C

PARAMETER

TEST CONDITIONS

TYP | UNIT

Cry\d Power dissipation capacitance

CiL=50pF, f=1MHz

29 oF

TeExAs
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SN74AHC573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS242B - OCTOBER 1995 — REVISED JANUARY 1996

PARAMETER MEASUREMENT INFORMATION

o Vee
s1/“ o
From Output ° wf Open
Under Test l © GND
CL
(see Note A) I
LOAD CIRCUIT

— ty —

| |
}I ( | vee
Input 50% Voo XSO% Vece
ov

VOLTAGE WAVEFORMS
PULSE DURATION
————— Vce
Input 50% Voo 50% Voo

| I ov
tPLH —}¢—q’ :‘—’]L tPHL
| | ——— VoH
| 50% Vce 50% Ve
| VoL
| je—p— t
tPHL —n——bl |
| | VoH
Out-of-Phase 50% Ve 50% Ve
Output ——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

In-Phase
Output

NOTES: A. Ci includes probe and jig capacitance.

TEST S1
tPLH/tPHL Open
tpLZ/tPZL vVee
tpHZ/tPZH GND

——— Vec
Timing Input % 50% Vce ;
i ov

—p— 1ty
tsy — 44— !
—— T — vece
Data Input 50% Vce §0% Ve
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output v,
cC
Control \ {
(low-level l 50% Vce 50% Vce ov
enabling) =~ | T ~-— T T T TT™
9 oz —» IH— | |
Output l | tPLZ _"{ r_ ~ Ve
Waveform 1 50% V¢g v
Stat2xVge { l XO_L :‘)i VoL
(see Note B) || tpHz ¥ |F_
PzH ¥ &
Output | | ———— VOH
Waveform 2 VoH -03V
S1atGND S 5% Vee _\ —ov
(see Note B)
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo=50Q,t=3ns,t;=3ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

® Operating Range: 2-V to 5.5-V V¢

® 3-State Outputs Directly Drive Bus Lines

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHC574 is an octal edge-triggered
D-type flip-flop that features 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, I/O ports, bidirectional bus drivers, and
working registers.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
oel]" ~ 20 Voo
10[]? [l 1Q
20(]® 18]l 2a
an[? 17l 3@
afl® 16]] 4Q
50} ¢ 15]] 5Q
0]’ sflea
ol sfira
sof]° 12flsa
anofl®  uflck

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (D) inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without

interface or pullup components.

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while

the outputs are in the high-impedance state.

The SN74AHC574 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L HorlL X Qo
H X X z
EPIC is a trademark of Texas Instruments Incorporated.
puooucr PREVIEW Information 0 concams products In the formative of Copyright © 1995, Texas Instruments Incorporated
phass of dev Characteristic i
! l!clllom are design goals. Tun Instruments nuw- m dqm to
je or discontinue these products without notice.
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

logic symbolt logic diagram (positive logic)
o8 — ey — 1
" OE
cLk —¢Ct »
2 | C 19 cLK
1D 1D Vb 1Q 0—|
3 EEEEESLE c1 :
20 20 1a D_ﬂ 1a
4 17 2
3D ————— 3Q 1D 1D
5 16
4D 4aQ
6 15
5D 5Q
7 14 v
6D F————— 6Q
8 13 \_—_V__/
70 o ——1—2 7Q
8 —— ] 8Q To Seven Other Channels

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.

absolute maximum ratings over operating free-air témperature range (unless otherwise noted)t

Supply VORAGE raNge, VOG- v v v vt e e e -05Vto7V
Input voltage range, Vi (see Note 1) ... .. ... i s -05Vto7V
Output voltage range, Vo (seeNote 1) ....... ..., -0.5VtoVgg +05V
Input clamp current, Ik (VI<0) ..o e -20mA
Output clamp current, lok (VO <00rVO>VEE) - ovvi i +20 mA
Continuous output current, Ig (Vo =01t0VEE) - vviviii +25mA
Continuous currentthrough Ve Or GND ... e +75mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7 W
Storage temperature range, Ts(g .................................................... -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum pack power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

i
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

vVce Supply voltage 2 5.5 \
Vec=2V 1.5

ViH High-level input voltage Vee=3V 21 A
Vec=55V 3.85
Voc=2V 0.5

ViL Low-level input voltage Vec=3V 0.9 v
Vcc=55V 1.65

Vi Input voltage 0 Vce \

Vo Output voltage 0 Vce \"
Vog=2V -50| pA

IOH High-level output current Vcc=33V+03V -4 mA
Vec=5V+05V -8
Vec=2V 50 pA

loL Low-level output current Vcc=33V+03V 4 mA
Voc=5V+05V 8
Voc=33V103V 100

At/Av nput transition rise or fall rate ns/V
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Taz25C MIN  MAX | UNIT
MIN  TYP MAX
2V 1.9 2 1.9
I0H = — 50 pA 3V 2.9 3 29
VoH 45V 4.4 4.5 4.4 \
IoH=—-4mA 3V 2.58 2.48
IoH=—-8mA 45V 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01] v
IoL = 4 mA 3V 0.36 0.44
loL =8 mA 4.5V 0.36 0.44
1] V| = Voc or GND 55V +0.1 +1 pA
10z Vo = Vcc or GND ) 55V +0.25 +25 pA
Icc V| =Vcc or GND, lo=0 55V 4 40 pA
G V| =Vgc or GND 5V 4 10 10 pF
Co Vo = Voe or GND 5V 6 pF

“f’ TExXAS
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE QUTPUTS

SCLS244 - OCTOBER 1995

timing réquirements over recommended operating free-air temperature range,
Voo = 3.3V +0.3 V (unless otherwise noted) (see Figure 1)

Ta=25C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, CLK high or low 5 5.5 ns
tsu Setup time, data before CLKT 35 35 ns
th Hold time, data after CLKT 1.5 1.5 ns

timing requirements over recommended operating free-air temperature range,
Vce =5V £0.5V (unless otherwise noted) (see Figure 1)

Ta = 25°C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, CLK high or low 5 5 as
tsu Setup time, data before CLKT 35 35 ns
th Hold time, data after CLKT 15 15 ns
switching characteristics over recommended operating free-air temperature range,
Vgc =3.3V + 0.3V (unless otherwise noted) (see Figure 1)
_ FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ TYP wmax| MIN MAX| UNT
CL =15pF 80 125 65
fmax MHz
Ci =50 pF 50 75 45
[ 5 132 1155
PLH CLK Q 8 3 ns
tPHL 85 132 1155
t 8.2 12.8 1 15
Pz OE Q CL =15pF ns
tpzL 82 128 1 15
t .
PHZ OE Q ns
tPLz
t 1 16.7 1 1
PLH CLK Q o1 s
tPHL 11 16.7 1 19
tpzH _ 107 163 1 185
Q C =50 pF ns
tPzL OF L=50p 107 163 1 185
L — n 15 1 17
PHZ OF Q ns
tpLz 1" 15 1 17

{” TEXAS
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SN74AHC574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Ve =5V +£0.5 V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
MIN M
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX AX | UNIT
CL=15pF 130 180 110
tmax L P MHz
CL =50 pF 85 115 75
I{ 5.6 8.6 1 10
PLH CLK Q ns
PHL 5.6 8.6 1 10
tPZH . 5.9 9 1 10.5
Q CL=15pF ns
PZL oF t P 5.9 9 1 105
‘PHZ OE Q ns
tPLZ
74 10.6 1 12
PLn CLK Q ns
PHL 71 10.6 1 12
74 1" 1 125
1PZH OE Q Cp =50 pF ns
tpzL 7.4 1 1 125
|{ 71 10.1 1 15
PHZ OF Q ns
tpLZ 71 10.1 1 1ns
output-skew characteristics, C|_ = 50 pF (see Note 4)
PARAMETER V Ta =25°C MIN  MAX | UNIT
ce MIN _MAX
\ Output sk 33Vi03V 1.5 1.5
ns
sk(o) uiput skew 5V:05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgc =5 V, CL = 50 pF, T = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(p) _ Quiet output, maximum dynamic VoL 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -0.8 Vv
VOH(v)  Quiet output, minimum dynamic VOH \
VIH(D) High-level dynamic input voltage 3.5 v
VIL(D) Low-level dynamic input voltage 1.5 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
de Power dissipation capacitance CL=50pF, f=1MHz 28 pF

‘5 TeExXAS
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SN74AHC574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS244 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o vee
sy' o
From Output ° 41,\",{1 Open
Under Test O GND
CL
(see Note A) I
LOAD CIRCUIT

— ty ——
| |

| | Vee
x 50% Voo X 50% Vee
ov

Input
VOLTAGE WAVEFORMS
PULSE DURATION
_____ Yoo
Input 50% Voo 50% Vce
| | oV
|
tPLH —]|4——q H tPHL
I eovisn Vi Vo
l“g"'aset | 50% Voo 50% Vee
utpu v
! | VoL
—>—
tPHL —1¢—] | FH
| | Vo
Out-of-Phase 50% Vg 50% Ve
Output ——— Vo
VOLTAGE WAVEFORMS
DELAY TIMES
NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tPLH/PHL Open
tpLZ/tPZL Vee
tPHZ/tPZH GND

—— 1,
tgy —¢— |
su —_ vee
Data Input §0% Vce 50% Ve
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output v
cC
Control
(low-level | 50% Vee 50% Vee oV
enabling) =~ T -— T T T T T
9) tpzL —¥ IH- |
Output l | ‘PLz _’t !‘— = Vee
Waveform 1 50% V,
St1oVee : €d £ vou 93V
(see Note B) || teHz-¥ lﬂ"
o tPZH ¥ & |
utput | ———— VOoH
Waveform 2 VoH-03V
$110 GND J 50% Vee —\ —ov
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabted by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, 20 =50Q,t =3ns, ty=3ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS229 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Smali-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIP

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1A[1 UM]VCC
1B[]2 13[] 4B
1v (] s 12} 4A
2A [} 4 1] 4y
28(]s 10[] 38
2yl s 9f] 3A

GND [} 7 8]l 3y

The SN74AHCTOO performs the Boolean functions Y = A e B or Y = A + B in positive logic.
The SN74AHCTOO is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H L
L X H
X L H
logic symbolt logic diagram (positive logic)
1 A
1B 1Y B
4
2A 6
5 %
28 . 2
9
3A —M— 8
10 N °
a8 3y
w 2
I Pam— 1
13 I~
8 4y

1 This symbol is in accordance with ANSIIEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of lication date.

Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas instruments I
standard warranty. Production processing does not necessarily Include
testing of all parameters. EXAS
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SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS229 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOltage range, VGG -« v v vvntnti e -05Vto7V
Input voltage range, Vi (see Note 1) .......... -05Vto7V
Output voltage range, Vo (see Note 1) ... ... i -05Vto7V
Input clamp current, Ik (V<O Or Vi>VEe) oo -20 mA
Output clamp current, Iok (VO <00rVo>VEE) oo -20mA
Continuous output current, o (Vo =0t0Vgoo) —voeoe oo +25mA
Continuous currentthrough Vec or GND ... +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.256W

DB or PWpackage ............ 0.5W

Npackage ................... 1.1W
Storage temperature range, Tstg ...................... e e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only. and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” 1s not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability
NOTES. 1. The input and output voltage ratings may be exceeded if the input ana output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length ot 750 mils,

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vco Supply voltage 4.5 5.5 \
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\ Input voltage 0 Vce \
Vo Output voltage 0 Vce \
IoH High-level output current -8 mA
oL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

TA =25°C
PARAMETER TEST CONDITIONS Vece A MIN  MAX | UNIT
MIN  TYP MAX
IoH =—-50 .15 .6 3.1
VOH OH bA asv = 365 s v
IOH = -8 mA 25 2.4
loL =50 0.1 0.1
VoL oL - 50 kA 45V v
1oL =8mA 0.36 0.44
Iy V| =Vcc or GND 55V +0.1 +1 pA
Ico Vi=VCGOrGND, Io=0 55V 2 20| wA
Algct Oneinputat3.4V,  OtherinputsatVccorGND | 55V 1.35 15| mA
Toft VO =55V oV 05 5] wA
G V| =Vgc or GND 5V 2 10 10 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vo C.

{” TEXAS
INSTRUMENTS
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SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCLS229 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vce =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN -~ MAX [ UNIT
ki 5 6.9 1 8
PLb AorB Y CL=15pF ns
PHL 5 6.9 1 8
4 5.5 7.9 1 9
PLH AorB v CL =50 pF ns
PHL 5.5 7.9 1 9
noise characteristics, Vcc =5 V, C_ = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p) _ Quiet output, maximum dynamic VoL 0.4 0.8 v
VoL(v)  Quiet output, minimum dynamic VoL -04 -08 \
VOH(v)  Quiet output, minimum dynamic VoH . 4.5 \
VIH(D) High-level dynamic input voltage 2 \]
ViL(D) Low-level dynamic input voltage 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance Cy =50 pF, f=1MHz 105 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test put T 3V
Under Test Point (see Note B) 15V 15V
CL | | ov
(see Note A) I tpLH ll ll H_ tPHL
= n-P | | ——— VoH
- n-Phase | 15V 15V
Output
LOAD CIRCUIT | | VoL
tPHL '-H——ﬂ H— tPLH
V
Out-of-Phase l 15V ! 5V OH
Output } °
P ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, t; = 3 ns, ty = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS262A - DECEMBER 1995 — REVISED FEBRUARY 1996
—

® Inputs Are TTL-Voltage Compatible D, DB, N, %F; :\I'émCKAGE
® EPIC™ (Enhanced-Performance Implanted m
CMOS) Process : v E ; U 1afl Vee
® Package Options Include Plastic a2 13[] 4y
Smali-Outline (D), Shrink Small-Outline (DB), .l 12f] 4B
Thin Shrink Small-Outline (PW) Packages, v s [ 4A
and Standard Plastic (N) DIPs oalls 10f) av
. 2B(]s of] 3B
description ano 17 sf] 3A
This device contains four independent 2-input
NOR gates that perform the Boolean functions
Y=A « BorY =A + B in positive logic.
The SN74AHCTO2 is characterized for operation
from -40°C to 85°C.
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X L
X H L
L L H
logic symbolt
2
1A >1 1
3 1Y
1B
oA > ] .
6 P 2v
28—
3A 8 10
9 Pp—— av
3B ”
A ——]
- 2 1y

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
2 8
1A 1 3A 10
1Y 3y
) o ® 2

m 58—

4 LY 13
4y
28 S—L)O_ il 4 12

>
>
F‘

by
)

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated
design ph: 1 L other

g Characteristic data and I
specifications are design goals. Texas instruments reserves the right to

change or discontinue these products without notice.
INSTRUMENTS
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M3IA3Hd 1ONAOoHd

SN74AHCT02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS262A ~ DECEMBER 1995 - REVISED FEBRUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOIAGE ANGE, VEG « vt v eeiee it et e e e e e
Input voltage range, Vi (see Note 1) ... ... i
Output voltage range, Vg (see Note 1) ... i e
Input clamp current, Ik (Vi<0) ...

-0.5Vto7V
-0.5Vto7V
-05Vto7V

-20 mA

Output clamp current, ok (Vo <0 or Vo > V¢e) . -20mA
Continuous output current, Ig (Vo = 0 to Voe) ... 25 mA
Continuous current through Vo or GND ... . +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ........... 1.25W

DB or PWpackage ............ 0.5W

Npackage ..................... 1.1W
Storage temperature range, Tgpg - -« -« -« v oveenmnnn et -65°C to 150°C

t Stresses beyond those listed under “absofute maximum ratings” may cause permanent damage to the device. These are stress ratings only,and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed
2. The maximum package power dissipation Is calculated using a junction temperature of 150°C and a board trace length of 750 mils

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVce Supply voitage 4.5 5.5 \4
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \%
\ Input voltage 0 Vce v
Vo Output voltage 0 Voo Y
lOH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

otherwise noted)

electrical characteristics over recommended operating free-air temperature range (unless

TA = 25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN  TYP MAX
! =-50 3.156 3.65 3.15
VOH Oti = 50 kA 45V v
I0H = -8 MA 25 2.4
loL =50 .1 0.1
VoL oL kA 45V g v
loL = 8mA 0.36 0.44
I V| = Vg or GND 55V 0.1 1| pA
Icc V| = Ve or GND, lIo=0 55V 2 20 .y
AlgcH Oneinputat3.4V,  Otherinputs at GND or Voo 55V 1.35 151 mA
loff Vo=55V oV 0.5 5| pA
o] Vi =Vcc or GND 5V 4 10 10 pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V.

TeExXAS
INSTRUMENTS
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SN74AHCT02
QUADRUPLE 2-INPUT POSITIVE-NOR GATE

SCLS262A - DECEMBER 1995 — REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vec =5V £ 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
IN T

PARAMETER (INPUT) {OUTPUT) CAPACITANCE | MIN TvP max| "N MAX| UNI

t 1

PLH AorB A CL=15pF ns

PHL ! -

1] 1

PLA AorB Y Ci =50pF ns

PHL !

noise characteristics, Vgg = 5V, C = 50 pF, Tp = 25°C (see Note 4)

PARAMETER MIN  TYP MAX| UNIT
VOL(P) _ Quiet output, maximum dynamic VoL 0.8 A
Vor(v) _ Quiet output, minimum dynamic Vo 0.8 Vv
VOH(v) __ Quiet output, minimum dynamic VoH \
ViH(D) High-level dynamic input voltage 2 A
ViLD) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER . TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF,f=1MHz 17 pF
PARAMETER MEASUREMENT INFORMATION
mput /__ \ 3V
Frﬁ:d(::x;p:: Test (see Note B) 1.5V 15V
© Point | ov
CL tPLH —'F—q' l‘—’l— tPHL

(see Note A) I
In-Phase ! l — T~ Vo
= | 15V | 15V
Output V.
LOAD CIRCUIT | oL

| t
tPHL —f¢—) H—’:— PLH

| | VoH
Out-of-Phase
Output 1.5V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

A
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg = 50 Q, ty = 3 ns, tf = 3 ns.
a

The outputs are measured one at a time with one input transition per measurement
. input transition per measuremen

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT04
HEX INVERTER

SCLS232A - OCTOBER 1995 — REVISED FEBRUARY 1996

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
1Al U14]VCC
1y ] 2 13[] 6A
2alls 12]] 6y
2y [l 4 1f] sA
3alls 10]] sY
3v[]s of] 4A

GND [} 7 8f) 4y

The SN74AHCTO04 contains six independent inverters. The device performs the Boolean function Y = A.
The SN74AHCTO4 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each Inverter)

INPUT
A

OUTPUT
Y

H
L

L
H

logic symbolt

1A

2A

3A

4A

5A

6A

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

2
4
N
6
P 3y
8

2y

4y

p—«— sV
i )

P>

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information s current as of publication date.

Products conform to specitications per the terms of Texss Instruments i
standard warranty. Production processing does not necessarily inciude "IE

XAS
INSTRUMENTS

testing of all parameters.

Copyright © 1996, Texas Instruments Incorporated
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SN74AHCT04
HEX INVERTER

SCLS232A — OCTOBER 1995 — REVISED FEBRUARY 1396
—

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

1 Str
fun

SUPPlY VOItAGE raNGE, VEG « vt v vttt ittt e ettt it -05Vto7V
Input voltage range, Vi (see Note 1) ... ... . i -05Vto7V
Output voltage range, Vo (see Note 1) ...=05VtoVgc+05V
Input clamp current, hk (V<O OrVi>VEE) o ovvinnn e ... 20 mA
Output clamp current, Iok (Vo <00rVo>VEE) vvvvveiieniii i +20 mA
Continuous output current, g (Vo =01t0VEe) «ovvvvvei i 25 mA
Continuous current through Vog Or GND ... o +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PW package ... 05WwW

N package ....... ... LW
Storage temperature range, Tgtg - -« -« oo veie........ —B5°Cto15C°C

esses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
ctional operation of the device at these or any other conditions beyond those indicated unaer “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability

NOT

ES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length ot 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)
MIN  MAX | UNIT

vce Supply voltage 4.5 55 Vv
VIH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 Vv
% Input voltage 0 Vce \%
Vo Output voltage 0 Voo \
loH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
TA = 25°C
PARAMETER TEST CONDITIONS Vee MIN  MAX | UNIT
MIN  TYP MAX
! =-50 3.15 3.65 3.15
VOH OH =50 kA 45V v
IoH =-8 mA 25 24
loL =50 0.1 0.1
VoL OL =50 uA 45V v
loL=8mA 0.36 0.44
] V| =Vgoc or GND 55V 10.1 11 nA
Icc V| =Vcg or GND, lo=0 55V 2 20 pA
Algct Oneinputat 3.4V, Other inputs at Vo or GND 55V 1.35 15 mA
(o] Vi =Vcg or GND : 5V 4 10 10 pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Ve

*5’ TEXAS
INSTRUMENTS
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SN74AHCTO04
HEX INVERTER

SCLS232A ~ OCTOBER 1995 — REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,
Vcc =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN  TYP MAX MIN - MAX | UNIT
t 4.7 6.7 1 75
PLH A Y CL=15pF ns
tPHL 4.7 6.7 1 7.5
¢ 5.5 7.7 1 8.5
LA A Y CL =50 pF ns
tPHL 55 7.7 1 8.5
noise characteristics, Voc = 5V, C = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(P)  Quiet output, maximum dynamic VoL 08 \
VoL Quiet output, minimum dynamic Vo -0.8 \
VIH(D) High-level dynamic input voltage 2 v
ViLD) Low-level dynamic input voltage 0.8 \
NOTE 4: Charactenistics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vocg =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
ng Power dissipation capacitance CL=50pF, f=1MHz 14 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test mpwt /. N\ ... 3v
Under Test Point (see Note B) 1.5V 1.5V
oV
L 1 ! !
(see Note A) T tPLH —lﬂ_ﬂi }G—’IL tPHL
| | ——— VoH
= In-Phase | 15V 15V
Output |
LOAD CIRCUIT | | VoL
t
tPHL H H—ﬂ—| PLH
| | VoH
°“"°'g":‘;i‘: X 15V ZK 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, t; =3 ns, t{ = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS237 - OCTOBER 1995

@ Inputs Are TTL-Voltage Compatible D, DB, N, OR PW PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process als Y 14l Voo

® High Latch-Up Immunity Exceeds 300 mA B2 13l] 48
Per JEDEC Standard JESD-17 1v 3 12 a 4A

® Package Options Include Plastic 2A [l 4 nfl 4y
Small-Outline (D), Shrink Small-Outline 28(s 10f] 38
(DB), Thin Shrink Small-Outline (PW) 2vfle of] 3A
Packages, and Standard Plastic (N) DIPs GND [] 7 8f] 3y

description

The SN74AHCTO8 i1s a quadruple 2-input positive-AND gate. The device performs the Boolean functions
Y = AeBorY =A+ Binpositive logic.

The SN74AHCTO8 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H H
L X L
X L L
logic symbolt logic diagram (positive logic)
" - & 3 A Y
2 ———————— 1Y B
1B
4
2 6
5 2y
28
9
3A —mM 8
10 ———— 3y
38—
12
4A —— 1
13 ————— 4y
48—

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.
L e

PRODUCTION DATA information is current as of prumn date. Copyright © 1995, Texas Instruments Incorporated
[exas Instruments

Products conform 1o spacifications per the terms of I
standard warranty. Production processing does not necessarily inciude E

testing of il parameters.
INSTRUMENTS
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SN

74AHCTO08

QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS237 - OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

1 Str

Supply VOItage range, VoG - -« vttt ee it et e -05Vto7V
Input voltage range, Vi (see Note 1) . ... ... . -05Vto7V
Output voltage range, Vo (see Note 1) ... ..o i e -05Vto7V
Input clamp current, Ik (VI <O OTVi>VEE) c oo i i -20mA
Output clamp current, Iok (Vo <0 0orVo>VoEo) wvove i -20mA
Continuous output current, I (VO =010 VGG) <.t ovinneii i + 25 mA
Continuous currentthrough Voo or GND ... +50 mA

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ........ ... 125W
DB or PWpackage ............ 0.5wW
Npackage ................... 1.1 W
Storage temperature range, Tsg - -« -« oo voeerni —-65°C to 150°C

esses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

tunctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended peniods may affect device reliability.
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observea.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace iength ot 750 mils
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vce Supply voltage 4.5 5.5 \
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \%
\ Input voltage 0 Vce \
Vo Output voltage 0 Voo \
IOH High-level output current -8| mA
loL Low-level output current 81 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
Ta =25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN TYP MAX
IoH =-50 3.156 3.65 3.15
VOH OH BA 45V v
IOH =-8 MA 25 2.4
loL =50 0.1 0.1
VoL oL pA 45V \"
loL =8 mA 0.36 0.44
] V| =Vcc or GND 55V +0.1 11 uA
Icc V| =Vcc or GND, I0=0 55V 2 20 pA
Alcct One inputat 3.4 V, Other inputs at Voo orGND | 55V 1.35 15| mA
loff Vo=55V ov " 05 5 uA
Cj V= Vg or GND 5V 4 10 10 pF
¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vo
'b TEXAS
INSTRUMENTS
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SN74AHCT08
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCLS237 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN  TYP MAX MIN - MAX | UNIT
t 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 55 7.9 1 9
PLH AorB Y CL=50pF ns
tPHL 55 7.9 1 9
noise characteristics, Vgg =5 V, C = 50 pF, Ta = 25°C (see Note 4)
PARAMETER MIN TYP MAX | UNIT
VoL Quiet output, maximum dynamic VO[ 0.4 0.8 v
VoL Quiet output, minmum dynamic Vo -04 -08 \
VIH&D) High-level dynamic input voitage 2 "
VIL(D) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vcgc =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance CL=50pF, f=1MHz 18 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput T T 3V
Under Test Point (see Note B) 1.5V 15V
| | ov
CL
(see Note A) /Jr tPLH —&— }‘—P{- tPHL

} |
o ——— VoH
= In-Phase I 1.5V 1.5V
Output i VoL

LOAD CIRCUIT tpHL —e—] o teLn
V,
Out-of-Phase I 15V ! 1.5V on
Output i ’
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 @, t; = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

*3
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SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A - OCTOBER 1995 — REVISED JANUARY 1996

® Inputs Are TTL-Voltage Compatible D, DB, N, %F'l’ l:/\llé ‘:ACKAGE

® EPIC™ (Enhanced-Performance Implanted m )
CMOS) Process Al W) v

® High Latch-Up Immunity Exceeds 300 mA o ; :‘3‘ i e
Per JEDEC Standard JESD-17 oalls 12 [ ey

® Package Options Include Plastic 2v [l 4 1nflsa
Small-Outline (D), Shrink Small-Outline aalls 10 5Y
(DB), Thin Shrink Smali-Outline (PW) avls ofl4A
Packages, and Standard Plastic (N) DIPs GND [ 7 8] ay

description

The SN74AHCT14 contains six independent inverters. The device performs the Boolean function Y = A.

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different
input threshold levels for positive- (V) and for negative-going (Vy_) signals.

The SN74AHCT14 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT [ OUTPUT
A Y
H L
L H
logic symbolt logic diagram (positive logic)
1 —= 2
" - p—— 1Y A % v
2A P 2v
5 6
3A P av
] 8
A —— a4y
1 10
SA ———— o &Y
13 12
6A ———— ——— &Y

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.
R —

PRODUCTION DATA Information s current as of publication date. Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Yoxss ingiruments i
standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
INSTRUMENTS
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SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A —- OCTOBER 1995 - REVISED JANUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« -« vveneiiii it e -05Vto7V
Input voltage range, V| (see Note 1) ...... -05Vto7V
Output voltage range, Vo (see Note 1) .. -05Vto7V
Input clamp current, Ik (Vi<0orV;>Veg) oovvnnnnt. ... =2CmA
Output clamp current, log (VO <00rVo>VEE) cvvvreiinii e e -20 mA
Continuous output current, Io (Vo =01t0Vog) o ovvvvinin +25mA
Continuous current through Vog OrGND ... +50mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):Dpackage .................. 1.25W

DB or PW package ............ 0.5W

Npackage ................... tARYY
Storage temperature range, Tstg - ...« oo vveetmnin —-65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 \
VIH High-level input voltage 21 \
ViL Low-level input voltage 0.5 \
\ Input voltage 0 Vce \
Vo Output voltage 0 Vce \
IOH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20 | ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

3-20
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SCLS246A ~ OCTOBER 1995

SN74AHCT14

HEX SCHMITT-TRIGGER INVERTER

~ REVISED JANUARY 1996

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

TA = 25°C .
TEST CONDITION UNIT
PARAMETER c s VeC "WiN TYP WAX| MIN MAX
VT, 45V 2 2
Positive-going input v
threshold voltage 55V 2 2
VT- 45V 0.6 0.6
Negative-going input v
threshold voltage 55V 0.6 0.6
AVT 45V 0.4 14| 04 4],
Hysteresis (VT4 - VT-) 55V 0.5 1.6 0.5 1.6
10H = - 50 45V | 315 365 3.15
Vor OH wA v
IOH =-8mA 45V 25 2.4
1oL = 50 pA 45V 0.1 0.1
VoL v
oL = 8 mA 45V 0.36 0.44
I V| = Vgc or GND 55V $0.1 1| pA
Icc V| = Vg or GND, Io=0 55V 2 20| WA
Ci V) = VoG or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range
Voc =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ win_ 1vp max| mn wax] M7
t 4 7 1 8
PLH A % CL=15pF ns
tPHL 4 7 1 8
t 55 8 1 9
PLH A Y CL =50 pF ns
1PHL 5.5 8 1 9
noise characteristics, Voc = 5 V, Cp = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.9 \
VoL(v)  Quiet output, minimum dynamic VoL -0.7 \
VOH(V)  Quietoutput, minimum dynamic VoH 43 v
VIH(D) High-level dynamic input voltage 2.1 \
ViL(D) Low-level dynamic input voltage 0.5 v

NOTE 4: Characteristics are determined during product characterization and ensured by design and for surface-mount packages only.

operating characteristics, Vcc =5V, Ta = 25°C

PARA|

METER

TEST CONDITIONS

TYP | UNIT

Cpg
pd

Power dissipation capacitance

C: = 500F f=1MH2
L= 2V P, MRz

4
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SN74AHCT14
HEX SCHMITT-TRIGGER INVERTER

SCLS246A — OCTOBER 1995 — REVISED JANUARY 1396

PARAMETER MEASUREMENT INFORMATION

From Output i
Test nput
Under Test Point (see Note B) | 15V | 15V ov
C

L
(see Note A) I tPLH —H %‘—’%‘ tPHL
= I !

——— VoH
In-Phase | 1.5V 15V
LOAD CIRCUIT

Output ;
| | i
tPHL tPLH
_t'_ﬂ' ﬂ__..{_

i VoH
Out-of-Phase 15V 15V
Output v,
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

VoL

NOTES: A. Cyi includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, t =3 ns, tf= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

3
INSTRUMENTS
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SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS248 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible D, DB, N, %!: Z‘fé :’ACKAGE
® EPIC™ (Enhanced-Performance Implanted [ )

CMOS) Process U
1A Q]+ 14l Voo

® High Latch-Up Immunity Exceeds 300 mA 182 13]] 4B

Per JEDEC Standard JESD-17 1y s 12f] aA
©® Package Options Include Plastic 2A (] 4 1] 4y

Small-Outline (D), Shrink Small-Outline 28(s 10f) 3B

(DB), Thin Shrink Small-Outline (PW) 2Y (s of] 3A

Packages, and Standard Plastic (N) DIPs GND [} 7 sl] 3y

description

The SN74AHCT32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions
Y =A e BorY = A + Bin positive logic.

The SN74AHCT32 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X H
X H H
L L L
logic symbolt logic diagram (positive logic)
1
1A 21 3
2 ————— 1Y
1B "
28 B
9
3A — 8
10 |—————— 3Y
3B —mm
12
4A — 1"
13 ————— 4y
48 —

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information s current 8 of publication date. Copyright © 1995, Texas Instruments Incorporated
Products conform 10 specifications per the terms of Texas instruments i

standard warranty. Production processing does not necessarily include
INSTRUMENTS

testing of all parameters.
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SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS248 — OCTOBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE raNGE, VGG -+« v v v v tee ettt -05Vto7V
Input voltage range, V| (see Note 1) . -05Vto7V
Output voltage range, Vg (see Note 1) ..... -05Vto7V
Input clamp current, ik (Vi<0or V;>Vcg) ... cee -20mA
Output clamp current, log (VO <00rVo>VEE) covvii i -20mA
Continuous output current, Io Vo =0t0Vog) - vvviin i ce ...z 25mA
Continuous current through Voc or GND . ... o +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................. 1.25W

DB or PWpackage ............ 0.5W

Npackage ................... 11w
Storage temperature range, Tgpg - .. ... eveveemmn e -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vce Supply voltage 4.5 5.5 \%
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 Vv
Vi Input voltage 0 Vco Vv
Vo Output voltage 0 Vce \%
IOH High-level output current -8 mA
loL Low-level output current 8] mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temp: —-40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
TA = 25°C
PARAMETER TEST CONDITIONS Vee MIN  MAX| UNIT
MIN TYP MAX
IOH = - 50 315 365 3.15
VOH OH kA 45V v
loH=-8mA 2.5 2.4
loL = 50 .1 .
VoL oL =50 kA 45V 0 ol
loL = 8 mA 0.36 0.44
I V| =VcG or GND 55V +0.1 £1| pA
icc Vi =Vcc or GND, io=0 55V 2 20| pA
Algct Oneinputat 3.4V, Other inputs at VGc or GND | 65V 1.35 15| mA
Toff Vo=55V oV 0.5 5| pA
Ci V| =Vcg or GND 5V 2 10 10| pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VcG.
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SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCLS248 ~ OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vce =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN  TvP MAX| "N MAX| UNIT
1 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 55 79 1 9
PLH AorB Y CL =50pF ns
tPHL 5.5 7.9 1 9
noise characteristics, Vgg =5V, C = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p) _ Quiet output, maximum dynamic VoL 0.4 0.8 v
VoL(v) _ Quiet output, minimum dynamic VoL -04 -08 \
VOH(v) _ Quiet output, minimum dynamic VoH 4.1 Vv
VIH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vo =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 15 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput T T kY
Under Test Point (see Note B) 15V 1.5V
oV
CcL | |
(see Note A) I tPLH _H' :‘———J—‘ tPHL

|
| ——— VoH
'"'c';h'm: ; 15V 15V
utpu '
Pl s i \— VoL

LOAD CIRCUIT toHL —e—] [ tpLn
v
Out-of-Phase I 15V ! 15V o
Output i )
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 Q, ty =3 ns, ty= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

® Inputs Are TTL-Voltage Compatible D, DB, N, OR I;W PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process ol U 14 [ Voo

® Package Options Include Plastic i P 13[] 2CLR
Small-Outline (D), Shrink Small-Outline 1ok I 12[1 20
(DB), Thin Shrink Smali-Outline (PW) 1PRE [} 4 1 [] 2CLK
Packages, and Standard Plastic (N) DIPs 1als 10 [] 2PRE
A 1Q

description GN(; E j g %gg

The SN74AHCT74 is a dual positive-edge-
triggered D-type flip-fiop.

Alow level at the preset (| (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels ot the
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval,
data at the D input can be changed without affecting the levels at the outputs.

The SN74AHCT74 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUTS
PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X Ht Ht
H H T H H L
H H T L L H
H H L X Q Q

1 This configuration is nonstable; that is, it does not
persist when PRE or CLR returns to its inactive
(high) level.

EPIC is a trademark of Texas Instruments Incoreora(ed.
PRonucr  PREVIEW information concers products Inthe formative o Copyright © 1995, Texas Instruments Incorporated
of development. Characteristic i
mc Iwu are design goals. Texas Instruments r-umt mo rigm t0

ange or discontinue these products without notice.
INSTRUMENTS
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M3IA3Hd LONAO0Hd

SN74AHCT74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

logic symbolt

t This symbol s in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12.

[ }
1PRE —
3
1CLK
1D
1
1ICLR ——— N

~N

10
2PRE ————
1

2CLK

12
20
13
2ClR ———N

logic diagram, each flip-flop (positive logic)

PRE
CLKW c T
= .
c Cc [¢]
i | bold
D TG TG TG
I l Do
CLR
¥ 7
INSTRUMENTS
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SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t

SUPPly VORAGE rANGE, VGG - v v v vt et e te e e e e e e e -05Vto7V
Input voltage-range, Vy(see Note 1) . ... . o -0.5Vto7V
Output voltage range, Vo (see Note 1) ... ... . e -05Vto7V
Input clamp current, Ik (V<O OrVi>VEE) oo e -20 mA
Output clamp current, lok (Vo <00rVo>Veg) cvoeinii e -20 mA
Continuous output current, Io (Vo =010Vog) - oovviiiiii +25 mA
Continuous current through Voo OrGND ... 50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .......... 1.25W

DB or PW package 0.5W

Npackage ................... 11w
Storage temperature range, Tstg - ---- .- e —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
tunctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
1mplied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
\Jole} Supply voltage 4.5 5.5 v
ViH High-level input voltage 2 \Z
ViL Low-level input voltage 0.8 \
Vi Input voltage 0 Vce Vv
Vo Output voltage 0 Voo \
10H High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta =25°C
PARAMETER TEST CONDITIONS \'/ MIN  MAX | UNIT
CCI"MN TYP  MAX
10H = -50 315 3.65 3.15
VOH OH o 45V \
IOH = -8 mA 25 24
loL =50 0.1 .1
VoL oL =0 1 45V 0 v
loL = 8 mA 0.36 0.44
Iy V| =Vgc or GND ) 55V 10.1 +1 pA
Icc V| = Vg or GND, lo=0 55V 2 20 pA
AlgcH One inputat3.4 V, Other inputs at GND or Vg 55V 1.35 15| mA
lof Vo=55V oV 0.5 5] A
Cj V| = Vg or GND 5V 4 10 10 pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vc.
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SN74AHCT74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Ta =25°C
PARAMETER MIN  MAX | UNIT
MIN  MAX
PRE or CLR low 5 5
tw Pulse duration ns
CLK 5 5
t S time before CLK? vDala — S 5 ns
su_ Setuplime before GLKY PRE or CLR inactive 5 5
th Hold time, data after CLKT [¢] 0 ns
trem  Minimum removal time 3.5 3.5 ns

switching characteristics over recommended ranges of supply voltage and
temperature (unless otherwise noted) (see Figure 1)

operating free-air

FROM T0 LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
CL=15pF 100 160 80
fmax L P MHz
CL =50 pF 80 140 65
tPLH 76 104 1 12
CL =15pF ns
PHL PRE or CLR QorQ L pl 76 104 ] 2
t 58 7.8 1 9
PLH CLK Qor@ CL=15pF ns
tPHL 58 7.8 1 9
tpLH _ Ci =50 0F 8.1 1.4 1 13 s
= n:
PHL PRE or CLR QorQ L p 81 114 ] 13
t — 6.3 8.8 1 10
PLH CLK QorQ CL=50pF ns
tPHL 6.3 8.8 1 10
noise characteristics, Vgg =5V, C_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN  TYP MAX | UNIT
VoL(p) _ Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic Vo -0.8 \
VOH(v)  Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 2 \]
ViLD) Low-level dynamic input voltage 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance Cp =50pF, f=1MHz 24 pF
‘U TEXAS
INSTRUMENTS
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SN74AHCT74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH CLEAR AND PRESET

SCLS263 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

— ty ———
|

| : 3V
nput ,As% X1.5v
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Timing Input ——=—3V
(see Note B) 1.5V
| ov
| 'h
tgy —¢—P |
| —_— 3v
Data Input 1.5V 15V
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

NOTES: A. C| includes probe and jig capacitance.

nput
(see Note B)

In-Phase
Output

Out-of-Phase
Output

From Output

Test
Under Test Point
CL
(see Note A)

LOAD CIRCUIT

| | ov

tPLH —'ﬁ—q' "‘—"l—l tPHL

——— VoH
15V

| VoL
|4—+ tPLH

| | VOH
15V 1.5V

——= VoL

VOLTAGE WAVEFORMS
DELAY TIMES

| 1.5V|

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A - OCTOBER 1995 — REVISED FEBRUARY 1996
hal==lal

® Inputs Are TTL-Voltage Compatible D, DB, N, %F; 5‘:VVF\’IACKAGE

® EPIC™ (Enhanced-Performance implanted m EW)
CMOS) Process A ﬂ U h v

® High Latch-Up Immunity Exceeds 300 mA :B ; :; i 4gc
Per JEDEC Standard JESD-17 wils 120 4A

® Package Options Include Plastic oA M4 1 3 4y
Small-Outline (D), Shrink Small-Outline B(ls 10[] 38
(DB), Thin Shrink Small-Outiine (PW) wvlle of] 3a
Packages, and Standard Plastic (N) DIPs GND [ 7 8] ay

description

The SN74AHCT86 is a quadruple 2-input exclusive-OR gate. The device performs the Boolean functions
Y=A®BorY =AB + AB in positive logic.

The SN74AHCT86 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B \
L L L
L H H
H L H
H H L
logic symbolt
1
1A =1 3
2 1Y
1B
4
2A 6
5 2y
2B
9
3w 8
10 ———— 8Y
B —
12
A — 11
13 p—— &Y
48 —
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
EPIC is a trademark of Texas Instruments lncorwrated.
E:::u:ﬂou DA!: Information |;“ % &m: date. I Copyright © 1996, Texas Instruments Incorporated
testing of it parameters.
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A — OCTOBER 1995 — REVISED FEBRUARY 1996

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols.

EXCLUSIVE OR

1 D =D D> D

These are five equivalent exclusive-OR symbols valid for an SN74AHCT86 gate in positive logic: negation may
be shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
= 2k 2k +1
AN I~
The output is active (low) if The output 1s active (low) if The output is active (high) if
all inputs stand at the same an even number of inputs an odd number of inputs
logic level (i.e., A = B). -(i.e., 0 or 2) are active. (i.e., only 1 of the 2) are
active.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« oo v e -05Vto7V
Input voltage range, Vi (see Note 1) . ... i -05Vto7V
Output voltage range, Vo (see Note 1) ........ ..o -05Vto7V
Input clamp current, Ik (VI <OOrVi>VEE) oo e -20 mA
Output clamp current, logk (VO<00rVO>VEE) wvinviinni e —-20mA
Continuous output current, Io (Vo =01t0VGEE) «vvvveninii +25mA
Continuous current through Voo or GND ... e +50 mA
Maximum power dissipation at T = 65°C (in still air) (see Note 2): D package .................. 1.25W

DB or PWpackage ............ 05W

Npackage ................... 11w
Storage temperature range, Tgtg -« . coevveniiiti i —-65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

‘? TeExAS
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SN74AHCT86

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A — OCTOBER 1995 — REVISED FEBRUARY 1996

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vee Supply voltage 4.5 55 \
VIH High-level input voltage 2 \'
Vie Low-level input voltage 0.8 v
" Input voltage ' 0 Vce v
\Ze) Output voltage 0 Vce v
I0H High-level output current -8| mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —-40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX | UNIT
MIN TYP MAX
1 =-50 1 3.65 3.15
VOH OH = = 50 kA 45V 315 \Y
IoH =-8mA 25 24
loL =50 pA 0.1 0.1
VoL oL=>"¢ 45V v
loL =8 mA 0.36 0.44
I Vj = VoG or GND 55V +0.1 +1]| pA
Icc V) = Vo or GND, lo=0 55V 2 20 pA
Alget Oneinputat3.4V, Other inputs at Voo or GND | 65V 1.35 15 mA
loff Vo=55V oV 0.5 5] pA
Ci V) = VoG or GND 5V 4 10 10| pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vece.
switching characteristics over recommended operating free-air temperature range,
Vee =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MmN Tvp max] VN MAX| UNIT
t 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 55 7.9 1 9
PLH AorB Y CL =50 pF ns
tPHL 55 7.9 1 9
noise characteristics, Voc = 5 V, C|_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN  TYP MAX | UNIT
VoL(p) _ Quiet output, maximum dynamic Vo 0.4 0.8 \
VoL(v)  Quiet output, minimum dynamic Vo[ -04 -08 \
VIH(D) High-level dynamic input voltage 2 Vv
VIL(D) Low-level dynamic input voltage 0.8 )

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

{’f TEXAS
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SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCLS250A ~ OCTOBER 1995 — REVISED FEBRUARY 1996

operating characteristics, Vog =5V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP

UNIT

Cpd Power dissipation capacitance CL=50pF, f=1MHz 18

pF

PARAMETER MEASUREMENT INFORMATION

Input

(see Note B) 15V 1.5V

| | ov

tPLH H :ﬂ—*{— tPHL

]
From Output | | ——— VOH
Under Test Test In-Phase | 1.5V 15V
Point Output ' V,
L | oL

C |
(see Note A) T IPHL —i¢—) ¥ tpL v
1 I | OH
- °”"°'gl:‘:m 15V 15V
——=— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, ZQ =50, t, =3 ns, tf= 3 ns.

C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

5
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SN74AHCT125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 — DECEMBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT125 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is high.
When OE is low, the respective gate passes the
data from the A input to its Y output.

The SN74AHCT125 is characterized for
operation from —40°C to 85°C.

D, DB, N, OR PW PACKAGE

(TOP VIEW)
JOE [+ UM]VCC
1All2 13]] 40F
1v[]s 12[] aa
20E[]4 1[]ay
2alls 10l 30E
2v[ls ollsa
GND[}7 sl ay

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X z
logic symbolt logic diagram (positive logic)
— 1 _
10E —z—b EN 3 1o -
1A 4 " 2 3
20E ———D 6 1A 1Y
5 2y 1
2A ————
__ 10 __ 4
30E ——D 8 20E
9 3y
3A 5 6
— 13 2A 2y
40E 1"
A 12 4y l/
1
soe 12
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and 9
IEC Publication 617-12. 3A -l/ 8 3y
soE 3
4A 12 " &y
EPIC is a trademark of Texas Instruments Incorporated.
D ————— e E——
PRODUCT PREVIEW information concems Copynght © 1995, Texas Instruments Incorporated
R e
or discontinue Ibr products without notice. EXAS
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SN74AHCT125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPlY VOIAQE FANGE, VGG -« -« v v v veeeeeee e ee et e et et e e e -05Vto7V
Input voltage range, Vi (see Note 1) ... o i -05Vto7V
Output voltage range, Vo (see Note 1) ... . ... i -05Vto7V
Input clamp current, Ik (Vi<0) oo e s -20mA
Output clamp current, lok (VO <00rVO>VEE) vvvvvveiii i -20mA
Continuous output current, o (Vo=0toVgg) ovvvneiiiiii i e +25mA
Continuous current through Vg ofr GND ... oo oo o +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) D package ......... . 125W

DBor PWpackage .. ..... .... 0.5W

Npackage ..................... 1AW
Storage temperature range, Tgtg -« ooooioaaaen P -65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, ana
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” 's not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 \
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \
\7) Input voltage 0 Vce \
Vo Output voltage 0 Vce \%
IoH High-level output current -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA =25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN TYP MAX
I0H =—-50 pA 315 3.65 3.15
VOH OH = 45V "
IoH=—-8mA 25 2.4
loL = 50 pA 0.1 .1
VoL T 45V 0 v
loL=8mA 0.36 0.44
[ lerﬁ inputs | V) = Vog or GND 55V +0.1 1| pA
10z V) = VoG or GND 55V 025 +25] pA
Icc Vi=VccorGND, Ip=0 55V 2 20 HA
Algct Oneinputat3.4V, OtherinputsatVccorGND | 55V 1.35 151 mA
GCi V| =Vcge or GND 5V 4 10 10 pF
Co Vo = Vgc or GND 5V 15 pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vgc.
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SN74AHCT125

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 - DECEMBER 1995

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
MIN  MAX | UNIT
PARAMETER (INPUT) {OUTPUT) CAPACITANCE | MIN TYP MAX
PLH A v ns
PHL
t
Fzn OE Y CL=15pF ns
PZL
t _
FHE oF v ns
PLZ
tPLH A v ns
PHL
t
PZH oF Y Cp =50 pF ns
tpZL
t —
FHZ oF Y ns
tpLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =258°C
PARAMETER (INPUT) (OUTPUT) Vee MN_ TYP  MAX MIN  MAX | UNIT
tsk(o) A Y 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voc =5 V, C = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN  TYP MAX| UNIT
VoL(P) _ Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(Vv) _ Quiet output, minimum dynamic VoH \
VIH(D) High-level dynamic input voltage 2 \"
ViL(D) Low-level dynamic input voltage 0.8 \

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Vgc =5V, Tp = 25°C

PARAMETER

TEST CONDITIONS

MIN

TYP MAX| UNIT

de Power dissipation capacitance

CL =50 pF, f=1MHz

pF

e
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SN74AHCT125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS264 - DECEMBER 1395

o Vee TEST s1
1k S‘/‘ 0 Open PLH/PHL Open
F'O"‘dou;P"‘ v AN o tpLZItPZL Vee
Under Test l GND tPHZ/tPZH GND
CL
(see Note A)
" LoaDCIRcUIT Output
Control
mput /. \N ..~ Vee (low-level 15V 15V
(see Note B) | 15V ' 15V ov enabling) L _.: -—
|
tPLH —-{q—ﬂ' H——Jl— tPHL Output L Lz "1 -
i | | ——— VoH Waveform 1 | 15V |
In-Phase | 15V 15V StatVce i Vo +03V
Output ) : VoL (see Note C) Ll tpHz M IF_
1
tPHL —ﬂ-—i‘i —>— tpLH Output PZH r—. |
! v Waveform 2 15V VOH-0.3V
Out-of-Phase sy ! OH S1at GND -
. 15V
Output ——— VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A.

B.
C.
D.

PARAMETER MEASUREMENT INFORMATION

Cy includes probe and jig capacitance.

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, ty =3 ns, t{= 3 ns.
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an ouiput with iniernai conditions such that the ouiput is high except when disabied by the output controi.

The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS265 ~ DECEMBER 1995

® inputs Are TTL-Voltage Compatible D, DB, N, %r; l"l\lré :{ACKAGE
® EPIC™ (Enhanced-Performance Implanted m )
CMOS) Process U
. . 10E 1 14 ] Vee
® Package Options Include Plastic a2 13[] 40€
Small-Outline (D), Shrink Small-Outline wis 12[] 4
{DB), Thin Shrink Small-Outline (PW) 204 1l ay
Packages, and Standard Plastic (N) DIPs oalls 10 % 30E
_— 2v[]e 9l 3A
description ano {7 sf] 3y
The SN74AHCT126 quadruple bus buffer gate
features independent line drivers with 3-state
outputs. Each output is disabled when the
associated output-enable (OE) input is low. When
OE is high, the respective gate passes the data
from the A input to its Y output.
The SN74AHCT126 is characterized for
operation from —40°C to 85°C.
FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
H H H
H L L
L X z
logic symbolt logic diagram (positive logic)
1
108 — EN ! 3 10E
2 Vhb—— 1y
1A
208 2 6 1A —2 Sy
5 2y V-
2A 4
1
30E 0 8 20E
9 p————— a3y
3A ——mM 2A 5 L 2y
13 |V
408 ] S
A — 10
30E
t This symbol is in accordance with ANSY/IEEE Std 91-1984 and 9 8
IEC Publication 617-12. 3A 3y
| %
40E 18
12 1
4A ay
L
EPIC is a trademark of Texas Instruments |ncogoratad.
mowcmmw Information m%m products ww Copyright © 1995, Texas Instruments Incorporated
ifications are design gosts. Texas instruments reserves the right to
of discontinue these products without notics.
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M3IA3Hd 1LONAO0Hd

SN74AHCT126

"QUADRUPLE BUS BUFFER GATE

WITH 3-STATE OUTPUTS

SCLS265 ~ DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE range, VGG « -« v et et e e e e et -05Vto7V
Input voltage range, Vi (see NOte 1) ... .. . i s -05Vto7V
Output voltage range, Vo (see Note 1) ... . i -05Vto7V
Input clamp current, ik (V)< 0) ..o -20mA
Output clamp current, lok (VO <00rVo>VEE) oveirin i e -20mA
Continuous output current, o (Vo=0toVeg) ovvveeeieenini .+ 25 mA
Continuous current through Vog Or GND ... .50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package 1.25 W

DB or PW package 0.5W

Npackage ..................... 11W
Storage temperature range, Tgtg <.« v evevreiiiiii -65°C to 150°C

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observea.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVce Supply voltage 45 55 \
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\ Input voltage 0 Vce \
Vo Output voltage 0 Vcc \
IoH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature ~40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN  TYP MAX

IoH = - 50 3.15 3.65 3.15
VOH OH oA 45V v

IOH = - 8 MA 25 2.4

loL =50 0.1 1
VoL OL=50 4 45V 0 v

. loL=8mA 0.36 0.44

] IA or OE inputs |V} =Vcc or GND 55V 0.1 1 pA
loz V| =Vcc or GND 55V +0.25 +25 nA
Icc V)=VgcorGND, 1p=0 55V 2 20| A
Alcct Oneinputat3.4V, OtherinputsatVoccorGND | 55V 1.35 15| mA
Cj . V| =Vcc or GND 5V 4 10 10 pF
Co Vo =Vcc or GND 5V 15 pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or vee.

3-42
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SN74AHCT126

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS265 - DECEMBER 1995

switching characteristics over recommended operating
otherwise noted) (see Figure 1)

free-air temperature range (unless

FROM TO LOAD Ta=25C
IN MA
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX M X| UNIT
t
PLH A v ns
tPHL
t
PZH OE Y CL=15pF ns
tpzL
t
alard OE Y ns
tpLz
f
PLH A Y ns
PHL
1
PZH OE v CL =50pF ns
tpzL
t
PHZ OE Y ns,
PLZ
output-skew characteristics, C = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER (INPUT) (OUTRUT) Vee WIN_ TYP WAX MIN  MAX | UNIT
tsk(o) A Y 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voc = 5 V, Ci = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP MAX]| UNIT
VoL(p)  Quiet output, maximum dynamic Vo 0.8 \
Vor(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(v) _ Quiet output, minimum dynamic VoH \
ViH(D) High-level dynamic input voltage 2 \
Viyo) Low-level dynamic input voltage 0.8 \

operating characteristics, Voc =5V, Tp = 25°C

NOTE 5:  Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance C( =50 pF, f=1MHz pF
‘V TEXAS
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SN74AHCT126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCLS265 - DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee TEST S1
1kQ SV © Open tPLHPHL Open
From Output Py AN ° tpLZ/tPZL Vce
Under Test T GND tPHZ/tPZH GND
o ==
(see Note A) I
LOAD CIRCUIT
Output v,
cc
~~~~~ Vv, Control ]
Input cc {low-level 18V 15V ov
(see Note B) 15V 15V enabling) | —
! I ov tpzL IH—- -
'ﬁ[ | el ¢ I tpLz —¥
PL | ) IPHL Vi Wave?:r?:\u: ! v l r— = Vec
| ——— VoH 5V fvoL+03V
'":&:ﬁ‘: I Fasv, 1; 15V S1atVee : / oL oL
i i VoL (see Note C) . | | teHz "_
PZH
tPHL —N—ﬂ' “_’:_ PLH Output ™ r_ I VOH
| | VOH Waveform 2 15V VoH-03V
Out-of-Phase 15V 15V S1atGND : _
Output ) ) (see Note C) =ov
——= VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by g ors having the toll g characteristics: PRR <1 MHz, Z0 =50 Q, ty =3 ns, t{=3 ns.

o

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

3
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SN74AHCT138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

® inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted

CMOS) Process
® Designed Specifically for High-Speed

Memory Decoders and Data Transmission

Systems
® Incorporates Three Enable Inputs to

Simplify Cascading and/or Data Reception

® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW)

Packages, and Standard Plastic (N) DIPs

description

D, DB, N, OR PW PACKAGE

(TOP VIEW)
Al U!G]Voc
B[]z 15]] YO
Clls 14]] Y1

G2A [J4 13}

G2B |5 12} v3
Gt [Je 11%Y4
Y7 {7 10f] Y5

GND [j8 SHYG

The SN74AHCT138 3-line to 8-line decoder/demultiplexer is designed to be used in high-performance
requiring very short propagation delay times. In
high-performance memory systems, this decoder can be used to minimize the eftects of system decoding.
When employed with high-speed memories utilizing a fast enable circuit, the delay times of this decoder and
the enable'time of the memory are usually less than the typical access time of the memory. This means that

memory-decoding or data-routing applications

the effective system delay introduced by the decoder is negligible.

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding.
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one
inverter. An enable input can be used as a data input for demultiplexing applications.

The SN74AHCT138 is characterized for operation from —40°C to 85°C.

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

FUNCTION TABLE

ENABLE INPUTS SELECT INPUTS OUTPUTS

Gt G2A G2B | ¢ B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

X H =~ X X X X H H H H H H H H

X X H X X X H H H H H H H H

L X X X X X H H H H H H H H

H L L L L L L H H H H H H H

H L L L L H H L H H H H H H

H L L L H L H H L H H H H H

H L L L H H H H H L H H H H

H L L H L L H H H H L H H H

H L L H L H H H H H H L H H

H L L H H L H H H H H H L H

H L L H H H H H H H H H H L
EPIC is a trademark of Texas Instruments incorporated.
PRODUCT PﬁEVIEw Copyright © 1995, Texas Instruments Incorporat
Fﬂw’m mwm'ru- m%&%zﬁ % o s

ange or discontinue ‘without notice. TEXAS
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SN74AHCT138

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

logic symbols (alternatives)t

A
B
c

G1

1
2
3

6

G: “____m
G2A

— 5

G2B ———

BINJOCT

EN

-

N o 0 & w0 N

Yo

P11
P 2
P« v3

Y4
Y5
Y6
Y7

A
2

B
3

[
6

G1

40

G _4____._5
G2A

— 5

Gs ——N

DMUX

~Njo

/rG

~

-

N o 0 & 0N

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

Select
inputs

Enable
Inputs

G2A

G2B
G1

. 1
| |

1

Y2

i—'\,m

Y3

5
4
13
1
10
9

Y6

D

Data
Outputs
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOAQGE raNGe, VGG - -« v oo vt ittt et et et e e -05Vto7V
Input voltage range, Vi (see NOte 1) ... ... i i -05Vto7V
Output voltage range, Vo (see Note 1) ........ .. ... i -05Vto7V
Input clamp current, ljk (V)< 0) e —20 mA
Output clamp current, lok (VO<00rVo>Vog) coviiiii -20 mA
Continuous output current, o (Vo=0to Vgg) -..... et +25 mA
Continuous current through Voc OrGND ..o o 75 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): Dpackage ................... 13W

DBpackage ................. 0.55 W

Npackage ..................... 11w

PWpackage .................. 0.5wW
Storage temperature range, Tgtg -« -« v vvvvttttinti -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
tunctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions tor extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package. which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 4.5 5.5 \
ViH High-level input voltage 2 1 v
ViL Low-level input voltage 0.8 \
Y Input voltage 0 Vce \
Vo Output voltage 0 Vge \
10H High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C
PARAMETER TEST CONDITIONS Vce LS MIN  MAX | UNIT
MIN  TYP MAX
loH = 50 3.156 3.65 3.15
VOH on e 45V v
IOH = -8 mA 25 2.4
loL =50 0.1 0.1
VoL oL o 45V \
loL =8 mA 0.36 0.44
] V| =Vcc or GND 55V 10.1 +1 pA
Icc V| =Vcc or GND, lo=0 55V 4 40 pA
Algc?t One input at 3.4 V, Other inputs at Vo or GND 55V 1.35 15| mA
loff Vo=55V oV 0.5 5] upA
Ci V) =Vcc or GND 5V 4 10 10| pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VcG.

{f’ TEXAS
INSTRUMENTS
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995 .

switching characteristics over recommended operating free-air temperature range,
Vce =5V £ 0.5 V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25C
T
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNI
4 76 104 1 12
PLH AB,C Any Y CL=15pF ns
tPHL 7.6 104 1 12
t 6.6 9.1 1 10.5
PLH G1 Any Y Cp =15pF ns
tPHL 6.6 9.1 1 105
tPLH o a 7 9.6 1 1
Any Y Cp =15pF ns
PHL G2A, G2B Yy L p 7 96 1 "
t ’ 81 N4 1 13
PLH A.B,C Any Y C|=50pF ns
tPHL 8.1 n.4 1 13
t 71 104 N5
PLH G1 Any Y Cr =50pF ns
tPHL 7 10.1 1 1.5
1PLH G2A. G Any Y CL =50 pF 75 106 M
n =
tPHL G2A, G2B Y L P 75 106 1 12
operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL =50pF, f=1MHz 49 pF

PARAMETER MEASUREMENT INFORMATION

————— 3V
From Output Input
Test 15V 15V
Under Test Point (see Note B) ’ | ov
CL tPLH -—’ﬂ—ql h—ﬂl— tPHL
(see Note A) I | |

= hase ——— VoH
y s b AT X sy
LOAD CIRCUIT Output I Vou

tPHL —h——'| ‘t—"—— tPLH

| | VoH
Out-of-Phase 15V 15V
Output
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOT=S: A, Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, ty =3 ns, t{= 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 - DECEMBER 1995

A0
A1
A2

A3
A4

APPLICATION INFORMATION

SN74AHCT138

BIN/OCT

ve¢c — &

EN

N o o s O N = O

SN74AHCT138

BIN/OCT

EN

N OO O d W N - O

SN74AHCT138

BIN/OCT

EN

N o 0 A W N = O

Figure 2. 24-Bit Decoding Scheme
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SN74AHCT138
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SCLS266 — DECEMBER 1995

APPLICATION INFORMATION
SN74AHCT138

BIN/OCT
A0

-

A1l

A2

Vee
A3

EN
A4

N o o a2 N

SN74AHCT138

BIN/OCT

o

EN

o
N o g s W N

SN74AHCT138

BIN/OCT

-

EN

N o a0 s 0N

SN74AHCT138

BIN/OCT

EN

o

0
N o O s W N = O

1

2

3

6

4

5

1

2

3

6

4
Ar__b

1

2

3

6

4

5
h.b

1

2

3

8

4

5
hJ)

Figure 3. 32-Bit Decoding Scheme
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A - DECEMBER 1995 — REVISED FEBRUARY 1996

® Inputs Are TTL-Voltage Compatible D, DB, N, OR PW PACKAGE

® EPIC™ (Enhanced-Performance Implanted

(TOP VIEW)

CMOS) Process = U
_ 1G [ 16l Vee
® Designed Specifically for High-Speed 1A 02 15]] 2G
Memory Decoders and Data Transmission 1805 141 2a
Systems 1vo [} 4 13[] 28
® Incorporates Two Enable Inputs to Simplify 1Y1 {ls 12l 2vo
Cascading and/or Data Reception 12 Je 1fla2v1
® Package Options Include Plastic 1Y3 (]~ 10f) 2v2
Small-Outline (D), Shrink Small-Outline GND []8 of] 2v3

(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT139 is a dual 2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V V¢ operation.
This device is designed to be used in high-performance memory-decoding or data-routing applications requiring
very short propagation delay times. In high-performance memory systems, this decoder can be used to
minimize the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit,

the delay times of this decoder and the enable time of the memory are usually less than the typical access time
of the memory. This means that the effective system delay introduced by the decoder is negligible.
The active-low enable (G) input can be used as a data line in demultiplexing applications. These
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its
driving circuit.
The SN74AHCT139 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS OUTPUTS
3 SELECT
B A Yo Y1 Y2 v3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
EPIC is a trademark of Texas Instruments Incorporated.
— —
PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated
:“ I%‘uﬁom modulgnm.#nlclhn:m ruomtg:c ﬂm l
cmgoormmnunm these products without notice. EXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

3-51

PRODUCT PREVIEW



M3IA3Hd 1ONAOYHd

SN74AHCT139

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A - DECEMBER 1995 - REVISED FEBRUARY 1996

logic symbols (alternatives)t

2 Xy 4 DMUX 4
1A ——1 op———— 1v0 1A 0o Op—
3 5 G 5
1B 1P 1 1B 3 1
1 6 1 6
16— N 2p——— 12 1G b
7 7
ap——— 1v3 apb———
12 2Y0 12
N
14
on M ] 1 2A S "
13 P —— 271 13
2B ——— 10 2B — 10
_ 15 P 272 _ 15 >~
26 ———— I 9 26 —N 9
N 2Y3 S ———
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12
logic diagram (positive logic)
o>
1A 2 {>Q
Select
Inputs 3 7 4va
1B
Data
Outputs
>
1
L
1
2A Do
Select

Inputs
28 —”——Do—<>—<:>——<

1Y0
1Y1
1Y2
1Y3
2Y0
2Y1
2y2
2Y3

%TEXAS
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A - DECEMBER 1995 — REVISED FEBRUARY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v v e e e ciiiiiiiiii ... —05VHOT7V
Input voltage range, V| (see Note 1) .......... B iiiiee... 05VtOT7TV
Output voltage range, Vo (see Note 1) ... ... i -05Vto7V
input clamp current, Lk (Vi< ) ..o e -20 mA
Output clamp current, lok (Vo <0or Vo> V) . =20 mA
Continuous output current, Io (Vo=0to Vgg) - v.vnete . ¥25mA
Continuous current through Voc Or GND ... . 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package 1.3W

DB package 0.55W

Npackage ..................... 1.1W

PWpackage .................. 05W
Storage temperature range, Tstg -« .-« ovevveniaiiii —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
vVee Supply voltage 4.5 55 v
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\ input voltage 0 Vce Vv
Vo Output voltage 0 Vco v
IOH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

-otherwise noted)

Ta =25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN  TYP MAX
IoH =-50 uA 315 3.65 3.15
\Y 45V Vv
OH IOH = —8 mA 25 2.4
loL =50 pA 0.1 0.1
\7 45V \
oL oL = 8 mA 0.36 0.44
I V| = Voc or GND 55V 0.1 1| pA
Icc V| = Vg or GND, Io=0 55V 2 20 pA
Algc¥ One inputat 3.4 V, Other inputs at Vo or GND 55V 1.35 15| mA
Ci V| = Vg or GND 5V 4.5 pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG

{’f TEXAS
INSTRUMENTS
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SN74AHCT139
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCLS267A - DECEMBER 1995 - REVISED FEBRUARY 1996

switching characteristics over recommended operating free-air temperature range,

Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN  TYP MAX MIN  MAX | UNIT
t 1
PLH AorB Y CL=15pF ns
tPHL 1
t 1
PLH G Y CL=15pF ns
tPHL 1
1 1
PLH AorB Y CL =50pF ns
tPHL 1
t 1
PLH g Y CL =50 pF ns
tPHL 1
operating characteristics, Vgg =5 V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance CL =50pF, {=1MHz 26 pF
PARAMETER MEASUREMENT INFORMATION
————— 3V
From Output Input
Under Test Test (see Note B) 15V 15V
Point | | ov
L T tPLH —ﬂ—qi | I L tpHL
(see Note A) I | | ,___ VOH
= In-Phase : 15V 15V
LOAD CIRCUIT Output | VoL
tPHL H ﬂ+ tPLH
| | VoH
°““°':£::‘: 15V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q,t, = 3 ns, t{ = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement. ’

Figure 1. Load Circuit and Voltage Waveforms

Q’ TEXAS
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SN74AHCT240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS252 - OCTOBER 1995
® Inputs Are TTL-Voltage Compatible DB, DW, N, g:‘::“:’ACKAGE
® EPIC™ (Enhanced-Performance Implanted (T )
CMOS) Process 1O ) 20 v
® High Latch-Up Immunity Exceeds 300 mA N 1a1(] ; il 2%
Per JEDEC Standard JESD-17 avalls 180l 1v1
® Package Options Include Plastic 1A2 |4 17[] 2a4
Small-Outline (DW), Shrink Small-Outline 2va(ls 16[) 1v2
(DB), Thin Shrink Small-Outline (PW) 1a3[]6 15[) 2A3
Packages, and Standard Plastic (N) DIPs 2v2 7 14[] 1v3
descripti 1A4EB 13]] 2A2
escription 2v1[jo 12f] 1va
This octal buffer/driver is designed specifically to GND [}10 1] 2a1

improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

The SN74AHCT240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs.
When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are
in the high-impedance state.

The SN74AHCT240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H L
L L H
H X Y4
EPIC is a trademark of Texﬁ Instruments Incorporated.
PRODUCTION DATA information s current as of publication date. Copyright © 1995, Texas Instruments Incorporated
oo s s R
oting o ke " d Texas
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SN74AHCT240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS252 - OCTOBER 1995
logic symbolt logic diagram (positive logic)
1 o>
10E ——EN 108
" rC 1
2 18
a2 > vph— " 1A1 % w1
4 16
1A2 —————— T 12 ’
6
13— - 178 1A2 ‘A—E_‘e 2
— ] I~ 4
1A4 1Y . : s »
1A3 ——| >0 1Y3
19 I
20E ———DEN —
8 12
" | r o 1A4 1Y4
2A1 ——— ] > V>—1— 2Y1
1
2A2 8 P 2Y2 19
2A3 18 S 2Y3 20E CD
17 3
A4 ——— I 2v4

1" 9
. 2A1 2Y1
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. 4
13 7
2A2 2Y2
15 5

2A4 2v4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply VOItage raNGE, VO « v v v v eeeet e et -05Vto7V
Input voltage range, Vi(see Note 1) ...... ..o -05Vto7V
Output voltage range, Vo (see Note 1) ... ... -05Vto7V
Input clamp current, ik (Vi<OOrVi>Vog) covonioo i .—20mA
Output clamp current, ok (Vo <0 or Vo >Vge) -20mA
Continuous output current, o (Vo =0to Vge) .. +25 mA
Continuous current through Vg or GND +75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W

DW package. 16W

N package .. .. 13W

PWpackage .................. 0.7W
Storage temperature range, Tgtg -« -« -« oo vvevterenun i -65°C to 150°C

tStresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHCT240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS252 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
\Jele} Supply voltage 45 55 \
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
V) Input voltage 0 Vce \"
Vo Output voltage 0 Vce \
IOH High-level output current -8 mA
loL Low-level output current 8 mA
At/av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature —-40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta =25°C
PARAMETER TEST CONDITIONS Vce A MIN  MAX | UNIT
MIN TYP MAX

! =-50 3.15 3.65 3.15
VOH OH LA 45V v

IOH = -8 mA 2.5 2.4

loL = 50 A .001 0.1 0.1
VoL oL . a5V v

loL =8 mA 0.36 0.44
loz Vo = Vg or GND 55V +0.25 25 pA
1] V| = Vcc or GND 55V +0.1 +1 nA
Icc V| =Vgc or GND, lo=0 55V 4 40 pA
Alget Oneinputat3.4V, Other inputs at Voo orGND | 55V 1.35 15| mA
loff Vo =55V ov 0.5 5 nA
Ci V| = VGG or GND 5V 25 10 10| pF
Co Vo = Vg or GND 5V 3 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Voc.
INSTRUMENTS
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SN74AHCT240

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS252 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,
Vcc =5V 10.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN -~ MAX | UNIT
t 5.4 7.4 1 8.5
PLH A Y ns
tPHL 54 74 1 8.5
t 7.7 10.4 1 12
PZH OE Y CL=15pF ns
tpzL 77 104 1 12
I{ . 8.3 10.4 1 12
PHz OF v ns
tpLz 83 104 1 12
% 59 .4 1 95
PLH A Y 8 ns
tPHL 59 8.4 1 95
t 82 14 1 13
PZH OE Y CL =50 pF ns
tpzL 8.2 1.4 1 13
[{ 8.8 1.4 1 13
PHZ OF v ns
tpLz 8.8 11.4 1 13
output-skew characteristics, C = 50 pF (see Note 4)
TA = 25°C
PARAMETER Vece MIN  MAX | UNIT
MIN  MAX
tsk(o) Output skew 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voc =5 V, C|_ = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN  TYP MAX| UNIT
VoL(p)  Quiet output, maximum dynamic VoL 0.6 \
VoL(v)  Quiet output, minimum dynamic VoL -0.6 \
VOH(Vv) _ Quiet output, minimum dynamic VoH 4.1 \
ViH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 '
NOTE 5:  Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Cy =50 pF, f=1MHz 10 pF
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SN74AHCT240
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS252 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

Vee

O
1kQ 51/' o
From Output ° VWA Open
[e]
Under Test l GND

CL
(see Note A)

LOAD CIRCUIT

Input 15V 15V
| | ov
tpL —le—» !
| { H—D{— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

=0V

TEST S1
tPLH/tPHL Open
tpLZ/tPZL Vee
tPHZ/tPZH GND
Output
Control
(low-level ] 1.5V 1.5V
enabling) , =~ I T — T T T T T
9 1oz — lH— Iy
Output ) | tPLz _,1 r_
Waveform 1 '
15V
Statvge I |_£VvoL.03V VoL
(see Note B) U1 tenz =M |
tpzH e
Output > | | eV,
Waveform 2 -0.
S1at GND Jsv _\
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A — OCTOBER 1995 — REVISED JANUARY 1996

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 300 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Smali-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

This octal buffer/driver is designed specifically to
improve both the performance and density of
3-state memory-address drivers, clock drivers,
and bus-oriented receivers and transmitters.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)

16E§E1 U20]Vcc
1a1 ]2 19[] 20E
2va(ls 18] 1Y1
1A2[]4 17l 2A4
2v3(ls 16[] 1y2
1A3(]e 15[] 2A3
2v2[}7 14]] 1v3
1A4[]8 13[] 2a2
2v1(}e 12[] 1va
aNpfj10  11[l2a1

The SN74AHCT244 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs.
When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are

in the high-impedance state.

The SN74AHCT244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A M
L H H
L L L
H X Z
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily Include T
testing of ail parameters. l E
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SN74AHCT244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS228A - OCTOBER 1995 - REVISED JANUARY 1996
logic symbolt logic diagram (positive logic)
— 1
10E
10E ey |>
1 L | 18
1A1 L___* > \vd ..__l 1Y1 1A1 _zvp 1Y1
4 16
1A2 o ;—14 1Y2 ’ s
————— 1Y 4 Y
o e > e
s N * 1
1A3 1v3
___ 19 V
20E — N

2A1
2A2
2A3
2A4

T This symbol is in accordance with ANSI/\EEE Std 91-1984 and

8
>
-
IEC Publication 617-12. ) 7
‘ 13 2v2
2A2
15 [\/E

1Y4

1"
13
15
17

2v1
2v2
23 20E
2v4

wlo(~|o

2A1 2Y1

2A3

2A4 2Y4

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

Supply VOIEGE raNGE, VOG-« vt eeitiie ittt ettt -05Vto7V
Input voltage range, V| (see Note 1) ......... -05Vto7V
Output voltage range, Vo (see Note 1) ...... . -05Vto7V

Input clamp current, hk (Vj<0orV)>Vep) ....... ..—20mA
Output clamp current, lok (Vo<0orVo>Vcg) .. ..—20mA
Continuous output current, lo (Vo =0to Vgg) ... ..x256mA
Continuous current through VocorGND ... ..275mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W
DWpackage ................. 1.6 W
Npackage ................... 1.3 W
PWpackage .................. 0.7W
Storage temperature range, Tgtg ... .o v vvvvii et -65°C to 150°C

tStresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES:

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A — OCTOBER 1995 — REVISED JANUARY 1996

recommended operating conditions(see Note 3)

MIN  MAX | UNIT
vee Supply voltage 4.5 5.5 v
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
% Input voltage 0 Vco \
Vo Output voltage 0 Vce \
iOH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85| °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
Ta = 25°C
PARAMETER TEST CONDITIONS Vce MIN  MAX | UNIT
MIN TYP MAX

I =-50 3.15 3.65 3.15
Vor OH b 45V v

I0H = - 8 MA 25 2.4

loL =50 nA 0.1 0.1
voL oL=->7¢ 45V v

IoL = 8 MA 0.36 0.44
loz Vo = Vo or GND 55V +0.25 125 A
I V) = VGG or GND 55V +0.1 +1| pA
lcc V| =Vgg or GND, lo=0 55V 4 40 pA
Alget Oneinputat 3.4V, Other inputs at Vcg or GND | 55V 1.35 15| mA
loff Vo=55V ov 0.5 5] uA
Ci V| = VoG or GND 5V 25 10 10| pF
Co Vo = Voe or GND 5V 3 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V.
‘b TEXAS
INSTRUMENTS
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A — OCTOBER 1995 - REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range
Vce =5V +0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX| UNIT
t 5.4 7.4 1 85
PLH A Y ns
tPHL 5.4 7.4 1 8.5
t 77 10.4 1 12
PZH OF Y CL=15pF ns
tpzL 77 104 1 12
t _ 5 9.4 1 10
PHZ OE v ns
tpLz 5 9.4 1 10
t 8.4 1 .
PLH A Y 59 95 ns
tPHL 5.9 8.4 1 9.5
I 8.2 1.4 1 13
PZH OE Y CL =50pF ns
tpzL 8.2 1.4 1 13
t 8 114 1 13
PHZ OF v 8 ns
tPLZ 8.8 1.4 1 13
output-skew characteristics, C|_ = 50 pF (see Note 4)
Ta = 25°C
PARAMETER vce MIN  MAX | UNIT
MIN  MAX
tsk(o) Output skew 5V105V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vog =5 V, Ci_ = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN  TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic Vo[ 0.7 v
VoL(v) __Quiet output, minimum dynamic VoL -0.7 \
VOH(v) __ Quiet output, minimum dynamic VoH 4.1 Y
VIH(D) High-level dynamic input voltage . 2 \
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL =50 pF, f=1MHz 8.2 pF
INSTRUMENTS
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SN74AHCT244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS228A — OCTOBER 1995 — REVISED JANUARY 1996

PARAMETER MEASUREMENT INFORMATION

o Vec
1kQ S‘/‘ o
From Output ° Open

Under Test T o GND
c ==
L T
(see Note A) l

LOAD CIRCUIT
—————— av
Input 15V 1.5V

| | ov
tpLH —¢—» |
Pt I H—bi— tPHL

| ——— VoH
Output 1.5V 15V
VoL
VOLTAGE WAVEFORMS

DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tPLHtPHL Open
tpLZ/tPZL Vee
PHZ/tPZH GND
Output 3v
Control 15V 1.5V
(low-level | ) ) ov
enabling) | T — T T T T T
9 1oz —» e _J |
1
Output | | PLZ | "_ =Vce
Waveform 1 | 15V | |
StatVge | VoL+03V VoL
(see Note B) |1 toHz |r_
tPzH ¥ [ |
Output | — — —— VoH
Waveform 2 15V VOH -0.3V
S1at GND ~oV
(see Note B)
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveiorm 2 is for an output with internai conditions such that the output is high except when disabied by the output controi.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zp=50Q,ty=3ns,tf=3ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCLS233A - OCTOBER 1995 — REVISED FEBRUARY 1996
® Inputs Are TTL-Voltage Compatible DB, DW, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process U
; DIR] 1 20f] Ve
® High Latch-Up Immunity Exceeds 300 mA Atll 2 19[] O
Per JEDEC Standard JESD-17 a2(la 18[] B1
® Package Options Include Plastic A3[] a 7]l B2
Small-Outline (DW), Shrink Small-Outline A4als 16]] B3
(DB), Thin Shrink Small-Outline (PW) A5[] 6 15[] B4
Packages, and Standard Plastic (N) DIPs Asf] 7 14[] BS
. A7[} s 13]] B6
description A8 o 12[1 B7
This octal bus transceiver is designed for GND[j 10 njiss

asynchronous two-way communication between
data buses. The control-function implementation
minimizes external timing requirements.

The SN74AHCT245 allows data transmission from the A bus to the B bus or from the B bus to the A bus,
depending upon the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used
to disable the device so that the buses are effectively isolated.

The SN74AHCT245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
B ma—— OUTPUT
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation
EPIC is a trademark of Texas Instruments lncoreorated.
PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated
:v’::::r: ::m b:mmm'l‘wm nez: mwm »;:’:::’I'Tn"c\m I
testing ot all puuﬁun‘ P " Y TEXAS
INSTRUMENTS
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SN74AHCT245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A — OCTOBER 1995 - REVISED FEBRUARY 1996

logic symbolt logic diagram (positive logic)

. 19 1 I
OE T—b G3 DIR ‘Cﬁ:l
DIR —Ij 3EN1[BA]
3EN2[AB] o o
1
]

| C 18
A1 v1 < ji B1 At 2
> 2v
3 17 I/ <
A2 B2 s
4 6 '8 B4
A3 ———4 > B3
5 15
G — 4> —<>—— B4
6 14 vv
A5 ——<>— —<«>——— B5 | —
7 13
Ae 8 12 &6 To Seven Other Channels
A7 ——4>— —&»—— B7
9 1
A8 —— 4> —<»—— B8

t This symbol is in accordance with ANSI/IEEE Std 91-1984 ana
IEC Publication 617-12

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

Supply VORAGE range, VOG-« v v v et ettt -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05Vto7V
Output voltage range, Vo (see Note 1) ... -05Vto7V
Input clamp current, Ik (VI<OOr VI>VEE) cvviii e -20 mA
Output clamp current, Iok (VO <00rVo>Vog) covvinin i 20 mA
Continuous output current, o (Vo =01t0VGEE) «vvvneini i +25 mA
Continuous current through Voo or GND . ... 75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7W

Storage temperature range, Tgtg - - -« -+« v vvvnetin et -65°C to 150°C

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

‘Q’ TEXAS
INSTRUMENTS
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SN74AHCT245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A — OCTOBER 1995 — REVISED FEBRUARY 1996

recommended operating conditions (see Note 3)

MIN MAX | UNIT
\ole} Supply voltage 4.5 55 v
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\ Input voltage 0 Vcc \
Vo Output voltage 0 Vce \
I0H High-level output current -8 mA
0L Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta = 25°C
PARAMETER TEST CONDITIONS Vece A MIN  MAX | UNIT
MIN  TYP MAX
| =-50 pA 3.15 3.65 3.15
VOH OH = 45V v
IoH = -8 MA 25 24
loL =50 0.1 0.1
VoL oL Ll 45V v
oL = 8 mA 0.36 0.44
loz |AorBinputst | Vo =Vccor GND 55V +0.25 25| pA
I OE or DIR V| = Vgg or GND 55V 10.1 +1 nA
Icc V| = Vg or GND, Io=0 55V 4 40 wA
Algct Oneinputat 3.4V, Other inputs at Vocc or GND | 55V 1.35 15 mA
loff Vo=55V oV 0.5 5| pA
Gi OE or DIR V) = VoG or GND 5V 25 10 10| pF
Cio AorBinputs |V|=Vccor GND 5V 4 pF
 For I/0 ports, the parameter 10z includes the input leakage current.
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vo G.
INSTRUMENTS
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SN74AHCT245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCLS233A - OCTOBER 1995 — REVISED FEBRUARY 1996
switching characteristics over recommended operating free-air temperature range,
Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | WiIN_ Tvp max| "IN MAX| UNIT
1 45 7.7 1 8.5
PLH AorB BorA CL=15pF ns
tPHL 45 7.7 1 8.5
t 89 138 1 15
PZn OE AorB CL=15pF ns
tpzL 89 138 1 15
t . 9.2 144 1 155
PHZ OE AorB CL=15pF ns
tpLz 92 144 1155
t 53 8.7 1 9.5
PLH AorB BorA CL=50pF ns
tPHL 53 8.7 1 95
t 9.7 148 1 16
PZH OF AorB CL =50pF ns
tpzL 9.7 14.8 1 16
1 - 10 15.4 1 16.5
PHz OE AorB CL=50pF ns
tpLz 10 154 1 165
output-skew characteristics, C|_ = 50 pF (see Note 4)
Ta =25°C
PARAMETER Vee MIN  MAX | UNIT
MIN  MAX
tsk(o) Output skew 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voc =5 V, C = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VOH(v) + Quiet output, minimum dynamic VoH 4 \
VIH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vocc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per transceiver CL =50pF, f=1MHz 13 pF
INSTRUMENTS
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SN74AHCT245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCLS233A — OCTOBER 1995 — REVISED FEBRUARY 1996

PARAMETER MEASUREMENT INFORMATION

o Vec TEST S1
1kQ 51/' 0 Open tPLH/PHL Open
From Output Py AN ° tpLZ/tPZL vVee
Under Test l GND tPHZ/tPZH -GND
CL
(see Note A) I
LOAD CIRCUIT Output 3V
Control
(low-level I 15V 15V ov
bling) , T — . . -
enabling) PZL b e | |
______ |
Input 15V 3v Output I | tpLz -’: < ~ Vee
1.5V : Waveform 1 15V | I
! : ov SitoVce : VoL +03V VoL
tpLH ———> see Note B |
P ' f—b— tpnL ¢ ) |1 tPHZ—N
I I tpzH 9 [ I
[ ——— VoH Output I - — ==y YOH
Output ﬂ W;:t:‘f’og: ; / 15V { VoH-03V
VoL (see Note B) =ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 =50 Q, ty =3 ns, t{ = 3 ns.

D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible DB, DW. N, gR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)

CMOS) Process __ |
. OE Y1 20 ] Vee

® Package Options Include Plastic 1al2 19f] s@
Small-Outline (DW), Shrink Small-Outline o3 18] 8D
(DB), Thin Shrink Small-Outline (PW) "~ oofa 707
Packages, and Standard Plastic (N) DIPs 2alls 18l 7
il 3Qfse 15{] 6Q
description o l7 1afl 60
The SN74AHCT373 is an octal-transparent 4D E 8 13f] 5D
D-type latch. When the latch-enable (LE) input is 4Q (]9 12{] sQ
high, the Q outputs follow the data (D) inputs. GND ] 10 MY LE

When LE is low, the Q outputs are latched at the
logic levels of the D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without
interface or pullup components.

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered
while the outputs are in the high-impedance state.
The SN74AHCT373 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qg
H X X z
EPIC is a trademark of Texas Instruments Incorpora_ted.
moﬁcrhﬁ.ﬂly 'a"l?&"émn'i""%ﬂ'.c p&d’u“? a: .ga. 1m.n:‘.h : i Copyright © 1995, Texas Instruments Incorporated
iras o dcamins e oo winonoes b TEXAS
INSTRUMENTS
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS239 - OCTOBER 1995
logic symbolt logic diagram (positive logic)
1 1
OF — EN OE <{>
LE ci
- e
3 2 q
0 — 1D v . 1Q
20 2Q C1 2
7 6 3 1Q
3D 3Q 1D 1D
8 9 i
4D 4Q
13 12 |
50— v 5Q l
60 ——— 6Q M
17 16 —_—
7 — 7Q
18 19 To Seven Other Channels
8D ——— 8Q

* This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOItage range, VGG -« v vvevrnet e e .... =05Vto7V
Input voltage range, V| (seeNote 1) ...................... P ... =05Vto7V

Output voltage range, Vo (seeNote 1) ...t ... =05Vto7V
Input clamp current, Ik (Vj<0orV|>Veg) ... .. -20mA
Output clamp current, lok (Vo <0orVo>Vgg) - .- -20 mA
Continuous output current, Io (Vo =0toVce) - ... .+25mA
Continuous current through Vg Or GND . ..oovoee i +75mA
Maximum power dissipation at T = 55°C (in still air)(see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

Npackage ................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, Tgyg - -« -« v v vveeeemeeerietti -65°C to 150°C

tStresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
tunctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vee Supply voltage 45 55 Vv
VIH High-level input voltage ) 2 \
ViL Low-level input voltage 0.8 \
V) input voltage 0 Vce V
Vo Output voltage 0 Vce \"
10H High-level output current -8 mA
oL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
Ta Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

X3
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SN74AHCT373

OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 ~ OCTOBER 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN  MAX | UNIT
MIN  TYP MAX

Vor IOoH = - 50 A 45V 3.15 3.65 3.156 v
IOH = -8 mA 25 2.4

VoL I0L = 50 pA a5V 0.1 0.1 v
loL =8 mA 0.36 0.44

loz Vo = Vg or GND 55V +0.25 125 pA

I V| = Vog or GND 55V £0.1 1] pA

IcC Vi=VooorGND,  Ig=0 55V 4 40| pA

alget One input at 3.4 V, Other inputs at Voo or GND | 55V 1.35 15| mA

loff Vo=55V oV 0.5 5| pA

Cy V| =Vcc or GND 5V 4 pF

Co Vo = Vi or GND 5V 6 pF

T This 1s the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG

timing requirements over recommended operating free-air temperature range,

Ve =5V 0.5V (unless otherwise noted) (see Figure 1)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Ta = 25°C
MIN  MAX | uNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 4 4 ns
th Hold time, data after LEL 1 1 ns
switching characteristics over recommended free-air temperature operating range,
Vcc =5V +0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MN_ max| VN MAX] UNIT
t 7.2 1 8.5
PLH D Q ns
tPHL 7.2 1 8.5
-t 7.2 1 85
cPLH LE a 7.2 T 85|
uPHL Cu=15pF o T es
PZH oe a . - ns
tPZL 8.1 1 9.5
1 —
PHz OE Q ns
tPLZ
[ 9.2 1105
PLH o Q ns
tPHL 9.2 1 105
t .2 1 10.!
lP;: CL=50pF X s
OE Q - . ns
tpzL 10.1 1 1.5
tPHZ — 9.2 1 105
OE Q ns
tpLz 9.2 1 10.5
‘V TEXAS
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

noise characteristics, Voc =5 V, Ci = 50 pF, Ta = 25°C (see Note 4)

PARAMETER MIN TYP MAX| UNIT
VoL(p) Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic VO -0.8 v
VOH(v)  Quiet output, minimum dynamic VoH \Y
VIH(D) High-level dynamic input voltage 2 v
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 4: Charactenistics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vcc =5V, T = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Cpd Power dissipation capacitance CL =50 pF, f=1 MHz 27 pF
‘kf’ TEXAS
INSTRUMENTS
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SN74AHCT373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS239 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

TEST S1

tPLH/tPHL Open
tPLZ/tPzZL Vee
tPHZ/tPZH GND

——— 3V
Timing Input ;K 1.5V —\
| ov

o Vee
1kQ 51/‘ o
From Output ° o Open
Under Test l GND
CL
(see Note A) T
=
LOAD CIRCUIT
- tw —
]
| | av
Input ‘-5VX 1.5V
ov

NOTES: A.
B.

C.
D

VOLTAGE WAVEFORMS
PULSE DURATION

VOLTAGE WAVEFORMS
DELAY TIMES

Cy includes probe and jig capacitance.

e—>— 1ty
tsy —— |
| d—— 3v
Data Input 1.5V 1.5V
) ov
VOLTAGE WAVEFORMS
, SETUP AND HOLD TIMES
Output 3v
Control 15V 15V
(low-level | i : ov
enablingy | — — 1T T—————
9 1ozl o Ik_ I
Output ——L. | tPLZ _’: “_ = Voo
Waveform 1 i 1.5V |
StatVce | VoL+03V
(see Note B) |1 tpHz M |
tpzH
Output i r_ | Vo
Waveform 2 15V VOH-0.3V
S1at GND - ~oV
(see Note B) =
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such tnat the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, ZQ = 50 ©, t; = 3 ns, tf=3ns.

. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘3 TEXAS
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SN74AHCT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT374 is an octal edge-triggered
D-type flip-flop that features 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, 1/O ports, bidirectional bus drivers, and
working registers.

DB, DW. N, OR PW PACKAGE

(TOP VIEW)
ot ]+ UZOJVCC
12 19[] 8Q
10(]s 18[] 8D
ZDEA 17 7p
2a(]s [l 7Q
3alls 15[] 6Q
anf(}7 1a]) 6D
4[]8 13[] sD
40%9 12f] sq
aNo[J1o nflok

On the positive transition of the clock (CLK) input. the Q outputs are set to the logic levels of the data (D) inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus
lines significantly. The high-impedance state and the increased drive provide the capability to drive bus lines

without interface or pullup components.

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while

the outputs are in the high-impedance state.

The SN74AHCT374 is characterized for operation from ~40°C to 85°C.

FUNCTION TABLE
(each flip-fiop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L Horl X Qo
H X X Z
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIE’VI ?mlmaw::" :im%m\'n .gm ﬁ. |:e 0mm;'-n :: Copyright © 1995, Texas Instruments Incorporated
‘mé‘.‘:‘.‘%’.‘:&’&ﬂz‘.‘%&i‘é‘.&ﬁ&‘ wiou nonca s the rantto b TeEXAS
INSTRUMENTS
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SN74AHCT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS
SCLS241 - OCTOBER 1995
logic symbolt logic diagram (positive logic)
= 1
o 1 Nen CE OD
1 1
Cclk ———bc1 CLK——% {»—’
> C1 i
3 1 - 2 3 ,\\ 2 1Q
1D 1D v 1 1D 1D |
a - 5
2D 2Q
7 6
3D 3Q l v
8 9
a0 —— - aQ N ———
13 12
50 —§ ———— 5Q To Seven Other Channels
14 15
60 — ] 6 O
L TS 7Q
ep 22 | -———— 8Q

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo - .. ovoei it -05Vto7V
Input voltage range, Vi (see Note 1) ......... . -05Vto7V
Output voltage range, Vo (seeNote 1) ............... ... ... ....-05Vto7V

Input clamp current, i (Vi<00rVi>Veg) «vvvvenineiiniin ot .—20 mA
Output clamp current, lok (Vo<00rVo>Veg) cvvvevniiiniinnn.. ...—20mA

Continuous output current, g (Vo=0to Vgg) .....
Continuous current through Voo orGND ...

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ..... .. 06W
DW package .. 16W
Npackage ...... .. 13W
PWpackage .................. 0.7W
Storage temperature range, Tstg . .« .. vvvvveeiiiiiii —-65°C to 150°C

tStresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES:

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

3-80
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SN74AHCT374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
\ele} Supply voltage 4.5 55 \
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\7 Input voltage 0 Voo \
Vo Output voltage 0 Vce \
IoH High-level output current -8| mA
loL Low-level output current 8] mA
At/Av input transition rise or fall rate 20| ns/v
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta =25°C
PARAMETER TEST CONDITIONS Vece A MIN  MAX | UNIT
MIN TYP MAX
loH = - 50 315 3.65 3.15
VOH Ot pA 45V \
IOoH=-8mA 25 2.4
loL = 50 pA 0.1 0.1
VoL oL z 45V \
loL=8mA 0.36 0.44
oz Vo=VoccorGND,  Vj=VjqorV)_ 55V +0.25 125 pA
) V| = Vog or GND 55V +0.1 +1] pA
Icc V= Vg or GND, lo=0 55V 4 40 A
AlgeT Oneinputat 3.4V, Other inputs at Vocc or GND | 55V 1.35 15| mA
loff Vo=55V ov 0.5 5] wA
GCi V| =Vgg or GND 5V 4 pF
Co V| = Vg or GND 5V 6 pF
* This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG-
timing requirements over recommended operating free-air temperature range,
Veoc =5V £ 0.5V (unless otherwise noted)(see Figure 1)
TA =25°C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, CLK high or low 5 5 ns
tsu Setup time, data before CLKT 5 55 ns
th Hold time, data after CLKT 1.5 1.5 ns
‘b TEXAS
INSTRUMENTS
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SN74AHCT374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995

switching characteristics over recommended o

Eerating free-air temperature range,

Vcc =5V 0.5V (unless otherwise noted)(see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MIN Tvp MaAx| "N MAX/| UNIT
Cp =15pF 130 110
fmax MHz
C =50pF 85 75
t 8.1 1 9.5
PLH CLK Q ns
tPHL 8.1 1 9.5
t 7.6 1 9
PZH oF Q CL=150F ns
tpzL 7.6 1 9
t
PHZ OE Q ns
tPLZ
t 10.1 1 N5
PLH CLK Q ns
tPHL 10.1 1 1.5
| 9.6 1 1n
PZH OE Q CL =50 pF ns
tpzL 9.6 1 1
| 8.8 1 10
PHZ oF Q ns
tpLz 8.8 1 10
noise characteristics, Voc =5 V, C_ = 50 pF, Tp = 25°C (see Note 4)
PARAMETER MIN TYP MAX| UNIT
VoL(p) _ Quiet output, maximum dynamic VoL 0.8 \
VoL(v) __ Quiet output, minimum dynamic VoL -0.8 \
VOH(v) _ Quiet output, minimum dynamic VoH %
VIH(D) High-level dynamic input voltage 2 Vv
ViL(D) Low-level dynamic input voltage 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surtace-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 40 pF
INSTRUMENTS
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SN74AHCT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS241 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o vee TEST S1

1kQ 5‘/" O Open 1PLH/tPHL Open

From Output P A ° tpLZ/tPZL vee

Under Test l GND tPHZItPZH GND

CL
(see Note A)

= LOAD CIRCUIT 3V

Timing Input % 1.5V ;
| ov

l—>—1th
tey ——> |
| fperr——d————— 3v
Data Input 1.5V 1.5V
— ty ——» : ov
: { 3v VOLTAGE WAVEFORMS
input 1.5V x X 15V SETUP AND HOLD TIMES
ov Output v
Control
VOLTAGE WAVEFORMS (low-level 1.5V 1.5V
PULSE DURATION enabling) (D —— TR ov
Pz —

Output | =~Vcc
Input I 15V I 15V oy  Wavetorm1 15V | A 3
S1atVge oL+02V
tpLH —}1—»{ | [ oL

|
1PHL (see Note B) : | tPHZ ¥
| | tPzH ¥ 1
[ —— . Vou Output | 7| ———— VoH
Output 7( 15V 15V W;;’:':g:; Y 15v XVoH -03V
VOL (e Note B) ~ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q, ty = 3 ns, t; = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

“5‘ TExas
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SN74AHCT540

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCLS268 - DECEMBER 1995
® [nputs Are TTL-Voltage Compatible DB, DW. N, g:vl’lg ‘:ACKAGE
® EPIC™ (Enhanced-Performance Implanted m )
CMOS) Process — U
OEill1 ~ 20P vee
® Package Options Include Plastic a1l 2 10[] 03
Small-Outline (DW), Shrink Small-Outline a2l 18] v1
(DB), Thin Shrink Small-Outline (PW) ASE 4 17l v2
Packages, and Standard Plastic (N) DIPs A4 E 5 16 % Y3
e A5{] 6 15[ Y4
description asll 7 1l vs
The SN74AHCT540 octal buffer/driver is ideal for A7{ls  13]Ye
driving bus lines or buffer memory address Asllo  12flv7
registers. This device features inputs and outputs GND[j1o n[lvs

on opposite sides of the package to facilitate
printed-circuit-board layout.

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2)
inputis high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when
they are not in the high-impedance state.

The SN74AHCTS540 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OE1 OE2 A Y
L L L H
L L H L
H X X z
X H X z
logic symbolt
1 N
OE1 EN
19 s
OE2
2 - 18
A1 1 v Y1
3 17
A2 Y2
4 16
A3 Y3
5 15
A4 Y4
6 14
AS Y5
7 13
A6 Y6
8 12
A7 Y7
9 1"
A8 Y8
 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW Information cancems products In the formalve or Copyright © 1995, Texas Instruments Incorporated
Speclicatons s Gesh s Tes esvuman et e
t ange or discontinue mc’u products without notice. o TE
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-85

PRODUCT PREVIEW



M3IA3Hd 10NA0Hd

SN74AHCT540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS268 — DECEMBER 1995

logic diagram (positive logic)

8 8
%A

v
To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - v vvvnin o -05Vto7V
Input voltage range, V| (seeNote 1) ............... .. 05Vto7V
Output voltage range, Vo (see Note 1) ............ .. -05Vto7V
Input clamp current, K (VI<OOrVi>VEe) coneenin i e —20 mA
Output clamp current, lok (Vo <0 or Vo> Vee) B e —20 mA
Continuous output current, o (Vo =0to Vgg) ... e +25 mA
Continuous current through Vggor GND .............. e e *75MA
Maximum power dissipation at Ta = 55°C (in still arr) (see Note 2) DB package e e . 06w

DW package S . 16W

Npackage ................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, Tgtg - - -« -« oo oooeetiii -65°C to 150°C

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of.150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
vVce Supply voltage 4.5 5.5 \"
VIH High-level input voltage 2 \]
ViL Low-level input voltage 0.8 \%
" Input voltage 0 Vce \
Vo Output voltage 0 Vce \
lOH High-level output current -8 mA
oL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/v
TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

¢ TE
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SN74AHCT540
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS268 - DECEMBER 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee MINTA _Tsic MAK MIN  MAX | UNIT

IoH = -50 uA 3.15 3.65 3.15

VoH 45V \
IOH = -8 MA 25 2.4

VoL loL = 50 uA 45V 0.1 0.1 v
oL =8mA 0.36 0.44

leY4 Vo = Ve or GND 55V +0.25 12.5 nA

I V| = Vi or GND 55V 40.1 1] uA

Icc V| = Vg or GND, lop=0 55V 4 40 nA

alget Oneinputat 3.4V, Other inputs at GND or VoG 55V 1.35 1.5 mA

loff Vo=55V oV 0.5 5 pA

Ci V| = Vg or GND 5V 4 10 10 pF

Co Vo = Vgog or GND 5V 9 pF

T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vg .

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 1)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MN TvP MAx| "IN MAX[ UNIT
i
PLH A Y CL=15pF ns
tPHL
h{ —
PzH OE Y CL=15pF ns
tpzL
t —
‘PHZ OF v CL=15pF ns
PLZ
t
PLH A Y CL = 50 pF ns
tPHL
t —
PzH OE Y CL =50 pF ns
tPZL
t j—
PHZ OE Y G| =50 pF ns
tPLz
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta = 25°C
PARAMETER (INPUT) (OUTRUT) vee i Tve wAx] MIN Max| uniT
tsk(o) A Y 5V+05V 1 1 ns

NOTE 4: Characteristics are determined during product characterization and ensured by design.

¥ 1,
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SN74AHCT540
OCTAL BUFFERI/DRIVER
WITH 3-STATE OUTPUTS

SCLS268 - DECEMBER 1995

noise characteristics, Voc =5 V, C = 50 pF, Ta = 25°C (see Note 5)

PARAMETER MIN  TYP MAX; UNIT
VoL(p) Quiet output, maximum dynamic VO 08 vV
VoL Quiet output, minimum dynamic Vo -08 v
VOH(v)  Quiet output, minimum dynamic VOH \
VIH(D) High-level dynamic input voltage 2 Vv
VIL(D) Low-level dynamic input voltage 0.8 v
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vg =5V, Ty = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance Cp =50pF, f=1MHz pF
PARAMETER MEASUREMENT INFORMATION
o Vee TEST St
¢ o 1kQ 31/‘ O Open tPLH/tPHL Open
rgmd u:_p:: TS VWA ° tpLZ/tPZL Vee
nder e GND 1PHZ/tPZH GND
CL
(see Note A) I
= Output 3V
Control
LOAD CIRCUIT (low-level ‘ 15V 15V oy
enabling . VT — .~ T T T
Y 1oz —» :4—- .
wmput /. N\ ... 3v Output ! | tPLz —’1 - = Vce
(see Note B) 15V 15V Waveform 1 15V | |
| ov StatVee : Vo+o03v
tpLH —le—» | e Note C |
| | —l— tPHL s ) || tPHZ ¥
| | PZH ¥ [ i
| ——— VoH Output | — ——— VoH
Output 15V 15V Waveform 2 15V VOH-0.3V
voL |, S1atGND ~ov
(see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zp =50 Q, t; =3 ns, t{ = 3 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D The outputs are measured one at a time with one input transition per measurement.
Figure 1. Load Circuit and Voltage Waveforms
INSTRUMENTS
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SN74AHCT541

OCTAL BUFFER/DRIVER

WITH 3-STATE OUTPUTS

SCLS2698 - DECEMBER 1995 — REVISED JANUARY 1996

@ Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCT541 octal buffer/driver is ideal for
driving bus lines or buffer memory address
registers. This device features inputs and outputs
on opposite sides of the package to facilitate
printed-circuit-board layout.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)

OET (] Uzo]Vcc
A1[2 19]@
A2(] 3 18] Y1
A3l 4 17 y2
A4[l s 6] Y3
A5(] s 15[) Y4
A6} 7 14]] Y5
AT(l s 13[] Y6
A8[ 9 12[] Y7
GND[J10o  wufivs

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2)
input s high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data

when they are not in the high-impedance state.

The SN74AHCT541 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OE1 OE2 A Y
L L L L
L L H H
H X X z
X A X z
logic symbolt
1 &
3] EN
a= 12
OE2
2 1 C 18
A1 1 v Y1
3 17
A2 Y2
4 16
A3 Y3
5 15
A4 Y4
6 14
A5 Y5
7 13
A6 Y6
8 12
A7 Y7
9 1
A8 Y8

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.
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SN74AHCT541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS269B - DECEMBER 1995 - REVISED JANUARY 1996

logic diagram (positive iogic)

Ll

Ol
m
N

To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

-05Vto7V
-0.5Vto7V
-0.5Vto7V

Supply voltage range, Voo -+ ... ..
Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Note 1)
Input clamp current, li (V) <0 or V| >V¢e)
Output clamp current, lok (Vo <0 or Vo > Vge)

Continuous output current, Ig (Vo =010 VEE) -voe v
Continuous current through Vec or GND ..............

Maximum power dissipation at Ta = 55°C (in still air)(see Note 2):

Storage temperature range, Tgtg

—-65°C to 150°C

-20 mA
-20 mA
+25 mA
+75 mA

0.6 W

0.7W

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,

NOTES:

except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
\ole} Supply voltage 4.5 55 \"
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 Vv
\] Input voltage 0 Voo %
Vo Output voltage 0 Vce v
IOH High-level output current -8 mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
i
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SN74AHCT541

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS269B — DECEMBER 1995 ~ REVISED JANUARY 199€

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN  MAX | UNIT
MIN  TYP MAX

Vo IOH = ~-50 uA 45V 3.15 3.65 3.15 v
IoH = -8 MA 25 24

VoL lop = 50 pA 45V 0.1 0.1 v
IoL = 8 MA 0.36 0.44

oz Vo = Vg or GND 55V 10.25 2.5 nA

| V| = Ve or GND 55V 0.1 +1 HA

Icc V| = Vg or GND, Io=0 55V 4 40 nA

algct One inputat 3.4 V, Other inputs at GND or Voo 55V 1.35 15| mA

loff Vo=55V oV 0.5 s| uA

Ci V} = Vg or GND 5V 4 10 10 pF

Co Vo = Vgg or GND 5V 9 pF

* This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VGG.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 1)
FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN _Tvp max| "IN MAX| UNIT
t
PLH A Y CL=15pF ns
tPHL
A
PZH OE Y CL=15pF ns
tpzL
kS —
PHZ OE Y Cp=15pF ns
tpLz
h{
PLH A Y CL =50 pF ns
tPHL
4
ZAs] OE Y CL =50pF ns
tpzL
t —
PHZ OE Y CL =50pF ns
tPLZ
output-skew characteristics, C|_ = 50 pF (see Note 4)
FROM TO Ta =25°C
PARAMETER (NPUT) (ouTPUT) Vee N Ty wAx| MIN MAX| UNIT
tsk(o) A Y 5V+05V 1 1 ns

NOTE 4: Characteristics are determined during product characterization and ensured by design.

¥ 1
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SN74AHCT541
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCLS269B - DECEMBER 1995 - REVISED JANUARY 1996

noise characteristics, Vgc = 5 V, C_ = 50 pF, Tp = 25°C (see Note 5)

PARAMETER MIN  TYP MAX| UNIT
VoL(P) __ Quiet output, maximum dynamic VoL 0.8 \
VoL(v; _ Quiet output, minimum dynamic VoL -0.8 Y
VOH(V) Quiet output, minimum dynamic VOH v
VIH(D) High-level dynamic input voltage 2 v
ViL(D) Low-level dynamic input voltage 0.8 v
NOTE 5: Charactenstics are determined during product characterization and ensured by design for surtace-mount packages only
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance Cp=50pF, f=1MHz pF
PARAMETER MEASUREMENT INFORMATION
o Vec TEST s1
1kQ 51/‘ O Open tpLH/tPHL Open
From Ouiput —¢ A o tPLZItPZL Vee
naer Tes l GND tPHZ/tPZH GND
CL
(see Note A)
= Output 3V
Control
LOAD CIRCUIT (low-level I 15V 15V oV
enabling) . | — .. T T T T
9 tozL ?‘— F
Input v N 3v Output l | tPLz _’: - = Vge
(see Note B) I 15 ' 15V oy Waveform1 boXsY | Y ey
Ly —e—! I (sase1 ﬁl.‘i%% | L 2E =2 vou
I | j—p— tpnL || tPHZ ¥ &
| | tPzH ¥ & |
| ——— VoH Output | ———— VoH
Output 15V 15V Waveform 2 15V VoH -0.3V
VoL S$1at GND ~ov
(see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, t; =3 ns, tf = 3 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.
Plociisa 4 | anad Nlvaiild meecd Valdmmo Winiinfmcems o«
Fiyure 1. Luau virvuit anu vuuugc waveiurninme
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS2438 - OCTOBER 1995 — REVISED JANUARY 1996
® Inputs Are TTL-Voltage Compatible DB, DW, N, g:vf»;:l“:’ACKAGE
® EPIC™ (Enhanced-Performance Implanted T )
CMOS) Process oell U 20ll Vo
® Package Options Include Plastic 102 1fl1Q
Small-Outline (DW), Shrink Small-Outline 20(ls 18l]2a
(DB), Thin Shrink Small-Outline (PW) 30(] 4 17l 3Q
Packages, and Standard Plastic (N) DIPs aofls 16[] 4Q
e 5D 51} 5Q
description GDE 3 :4 % 6Q
The SN74AHCT573 is an octal-transparent 708 13fj7Q
D-type latch. When the latch-enable (LE) input is 8D} 121 8Q
high, the Q outputs follow the data (D) inputs. GND[J10  n[ILE

When LE is low, the Q outputs are latched at the
logic levels of the D inputs.

A pbuffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or a high-impedance state. In the high-impedance state. the outputs neither load nor drive the bus lines
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without
interface or pullup components.

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered
while the outputs are in the high-impedance state.

The SN74AHCTS73 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT

OE LE D Q

L H H H

L H L L

L L X Qo

H X X 4

EPIC is a trademark of Texa.f Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the tormative or Copyright © 1996, Texas Instruments Incorporated
data
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCLS243B - OCTOBER 1995 - REVISED JANUARY 1996
logic symbolt logic diagram (positive logic)
1 1
OE ———DEN oF (D
LE ——— ¢t 1"
2 ! - 19 LE
1D s 10 v o 1Q ¢
C1 19
2| 2
o 4 17 a 2 1Q
3D 3Q 1D 1D
5 16
4D 4Q
6 15
5D 5Q
7 14 v
6D IETE .
8 13 —
7D 9 12 7Q
8D 8Q To Seven Other Channels

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
1EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, VoG -« v v vttt -05Vto7V
Input voltage range, Vi(seeNote 1) ......... ... -05Vto7V
Output voltage range, Vo (see Note 1) ..... .... =-05Vto7V

Input clamp current, ik (Vy <0 or V;> Vo) .—20mA
Output clamp current, lok (Vo <0 or Vo > Vgc) -20mA
Continuous output current, Io (Vo = 0to Vo) +25mA
Continuous currentthrough Voo or GND ... .. ... e . .+75mA
Maximum power dissipation at Ta = 55°C (in still air) (see'Note 2): DB package 06 W
DW package 1.6 W
N package 1.3W
PW package 0.7W
Storage temperature range, Tgpg - « -« .« oo v eeetetttiii e —65°C to 150°C

tStresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

fun

ctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOT

ES: 1. Theinput and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length ot zero.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vee Supply voltage 4.5 5.5 \%
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vi Input voltage 0 Vce %
Vo Output voltage 0 Vce \
loH High-level output current -8| mA
loL Low-level output current 8 mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOT!

E 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS243B — OCTOBER 1995 — REVISED JANUARY 1996

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vee MlNTA -Tii c MAX MIN  MAX | UNIT
Von IoH = - 50 A 45V 315 3.65 3.15 v
IOH = -8 mA 2.5 2.4
VoL IoL = 50 nA a5V 0.1 0.1 v

IoL = 8 mA 0.36 0.44
loz Vo = Vcc or GND 55V +0.25 125 A
I Vi = Vgg or GND 55V +0.1 +1 uA
Icc Vi = Vcg or GND, I0=0 55V 4 40 A
alget Oneinputat 3.4V, Other inputs at Vo or GND 55V 1.35 1.5 mA
Ioff Vo =55V oV 0.5 5] uA
Ci V| = VoG or GND 5V 4 10 10| pF
Co Vo = Vg or GND 5V 6 pF

1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vce-

timin(? requirements over recommended operating free-air temperature range (unless otherwise
)

noted) (see Figure 1)
TA = 25°C
MIN MAX | UNIT
MIN  MAX
tw Pulse duration, LE high 5 5 ns
tsu Setup time, data before LEL 35 35 ns
th Hold time, data after LEL 1.5 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Vce =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MmN max| MIN o MAX| UNIT
[ 6.8 1 8
PLH 0 Q ns
tPHL 6.8 1 8
[ 7.7 1 9
tPLH LE Q 77 p 5 ns
PHL CL=15pF -
tpzH — 7.7 1 9
OE Q ns
tpzL 7.7 1 9
1 —
PHZ OE Q ns
tPLZ
[ 8.8 1 10
PLH D Q ns
tPHL 8.8 1 10
t 97 1 1"
- LE Q 1
tPHL CL=50pF 9.7 i ii
tpzH oE Q 9.7 1 1
ns
tpzL 9.7 1 1
tPHZ — 9.7 1 1
Q
tpLz OE 9.7 1 1" s

*’? TEXAS
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS243B - OCTOBER 1995 — REVISED JANUARY 1996

output-skew characteristics, C|_ = 50 pF (see Note 4)

© Ta=25°C
PARAMETER Vee A MIN  MAX | UNIT
MIN  MAX
tsk(o) Output skew 5V+05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, C = 50 pF, Ta = 25°C (see Note 5)
PARAMETER MIN TYP MAX| UNIT
VoL(P) Quiet output, maximum dynamic Vo 0.8 \
VoL(v) _ Quiet output, minimum dynamic VoL -0.8 \
VOH(v) _ Quiet output, minimum dynamic VoH Vv
VIH(D) High-level dynamic input voltage 2 Y
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only
operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, t=1MHz 25 oF

‘V’ TEXAS
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SN74AHCT573
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCLS243B ~ OCTOBER 1995 — REVISED JANUARY 1996

PARAMETER MEASUREMENT INFORMATION

o Open TEST St
1kQ s1/‘ o Ve tPLH/PHL Open
From Output » AN ° tpLZItPZL Vee
Under Test _]_ GND tpHZItPZH GND
cL
(see Note A) I
Timing Input 15V ——— 3V
LOAD CIRCUIT ' : ov
Ity
tsu —r—q | av
:‘— tw —’t Data Input 1.5V 1.5V
| l av ov
Input 1.5V 1.5V VOLTAGE WAVEFORMS
ov SETUP AND HOLD TIMES
VOLTAGE WAVEFORMS Output v
PULSE DURATION Control
(low-level ov
bli
enabling) 1oz —» e
—————— av
Input Output ~Vgce
15V 15V Waveform 1 ¢
| | ov S1toVge v
oL
tpLy —e— [ (see Note B)
PLH ™ : H—ﬂ'— tPHL
Output
| ——— VoH VoH
Output 15V 15V ot
VoL (see Note B) =ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 @, t; = 3 s, tf=3ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

® [nputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW)
Packages, and Standard Plastic (N) DIPs

description

The SN74AHCTS574 is an octal edge-triggered
D-type flip-flop that features 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. This device is
particularly suitable for implementing buffer
registers, 1/O ports, bidirectional bus drivers, and
working registers.

DB, DW, N, OR PW PACKAGE

(TOP VIEW)
ol ~ 200 Voo
10(] 2 o] 1Q
20(} 3 18[] 2Q
30(]a 7]l 3Q
an[]s 16[] 4Q
5D[] e 15[] 5Q
6D[]7 1af] 6Q
7D[] 8 13[]7Q
8b[] o 12]] 8Q

GND[J 10 nJCLK

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (D) inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without

interface or pullup components.

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while

the outputs are in the high-impedance state.

The SN74AHCT574 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-fiop)
INPUTS OUTPUT

OE CLK D Q

L T H H

L T L L

L LorH X Qo

H X X z

EPIC is a tradernavk of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns. pvodum In the formative or
M phase of development. Characteri data and

other
ncmon- are design goals. Texas Inllrummh reserves the right to
cmgc or discontinue these products without notice. ﬂg TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated
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M3IA3Hd 10NAO0Hd

SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

logic symbolt

|
OE EN
1"
CLK —— > C1
2 | L 19
1D 1D vVpb———— 10
3 18
2D 2Q
4 17
3D 3Q
5 16
ap ——— H——— 4Q
6 15
5D 5Q
7 14
6D — 6Q
8 13
(o] 7Q
9 12
8D — ——— 8Q
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
logic diagram (positive logic)
oE GD
ck M
q
> c1
) 19 49
1D 1D
v

To Seven Other Channels

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

Supply vOIGe range, VGG -« v v v ettt e -05Vto7V
Input voltage range, Vi (seeNote 1) . ......... ... ... .. -05Vto7V
Output voltage range, Vo (see Note 1) ... .. =05Vto7V
Input clamp current, Ik (V<O OrVi>VEE) cvie i -20 mA
Output clamp current, log (VO<00rVo>VEE) ovviriiiiiiiiiiiiiiiiceeen . =20 mA
Continuous output current, I (Vo = 0 to V) . 25 mA
Continuous current through Voc or GND ......... ... . ...l . ¥75 mA

Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package 0.6 W
DW package 16W
N package 1.3W
PW package 0.7W

Qtnrnma tamnaratiira ranna T ~ 1ENON

Storage temperatre range, Tgtg - -« -« vveveveen o eeeeae e 0 150

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN74AHCT574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 45 55 \
ViH High-level input voltage 2 A
Vi Low-level input voltage 0.8 Vv
\ Input voltage 0 Voo v
Vo Output voltage 0 Vce Vv
IoH High-level output current -8 mA
loL Low-level output current 8 mA
At/av Input transition rise or fall rate 201 ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta =25°C
PARAMETER TEST CONDITIONS | vee A MIN  MAX | UNIT
MIN  TYP MAX
IOH = —50 pA 315 3.65 3.15
VOH OH = 45V \
IOH = -8 MA 2.5 24
loL =50 wA 0.1 0.1
VoL oL - 45V \Y
1oL =8 mA 0.36 0.44
10z VO = VG or GND 5.5V 0.25 25| pA
] V| =V or GND 55V 0.1 11 pA
Icc V| = Vg or GND, lo=0 55V 4 40 nA
Alget One inputat 3.4V, Other inputs at Voc or GND 55V 1.35 15| mA
loff Vo=55V oV 0.5 5] pA
Gi V) = VoG or GND 5V 45 oF
Co Vo = Vg or GND 5V 15 pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or vee-
timing requirements over recommended operating free-air temperature range, Vg =5V + 0.5V
(unless otherwise noted) (see Figure 1)
Ta = 25°C
MIN  MAX | UNIT
MIN  MAX
tw Pulse duration, CLK high or low 5 5.5 ns
tsu Setup time, data before CLKT" 35 35 ns
th Hold time, data after CLKT 15 1.5 ns

‘!li TeEXAS
INSTRUMENTS
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SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

switching characteristics over recommended operating free-air temperature range,

Vce =5V £ 0.5 V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT
CL=15pF 130 180 110
fmax MHz
C| =50 pF 85 115 75
t 8.6 1 10
PLH CLK ) CL=15pF ns
tPHL 8.6 1 10
1 9 1 10.5
pzn OE Q Cp=15pF ns
tpzL 9 1 10.5
t
PHZ OE Q CL=15pF ns
tPLZ
4 10.6 1 12
PLH CLK Q CL =50 pF ns
tPHL 10.6 1 12
tPZH i n 1125
Q Cy =50pF
tpzL OE L P 1 1 125 ne
t 10.1 T N5
PHZ OE Q CL = 50 pF ns
tpLZ 101 1 ns
output-skew characteristics over recommended operating free-air temperature range, C|_ = 50 pF
(see Note 4)
Ta = 25°C
PARAMETER vVce MIN  MAX | UNIT
MIN  TYP MAX
isk(o)  Outputs S5Vi05V 1 1 ns
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Vgg = 5 V, Cp = 50 pF, Tp = 25°C (see Note 5)
PARAMETER MIN TYP MAX | UNIT
VoL(P) _ Quiet output, maximum dynamic VoL 0.8 \Y
VoL(v)  Quiet output, minimum dynamic VoL -0.8 \
VOH(Vv) __ Quiet output, minimum dynamic VoH \%
VIH(D) High-level dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vcc =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL =50pF, f=1 MHz 40 pF
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SN74AHCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCLS245 - OCTOBER 1995

PARAMETER MEASUREMENT INFORMATION

o Vee TEST St
1000 Q 51/‘ O Open tPLH/tPHL Open

From Output VWA~ tpLZ/tPZL Vee
Under Test © GND tPHZItPZH GND

oL

(see Note A) I
. ———3V

LOAD CIRCUIT Timing Input ;KI 15V i o

—»— 1ty
tsu _J‘_l » e av
"—_‘l tw —_"" Data Input 15V 15V
| | 3V ov
Input 15V X X 15V VOLTAGE WAVEFORMS
™ SETUP AND HOLD TIMES
VOLTAGE WAVEFORMS Output av
PULSE DURATION Control
15V 1.5V
(low-level | ov
enabling) , | —~— T T T
o) tzL ¥ e | e
______ v || tpz—¥ |
Input Output | | =Vce
! 1.5V | 1.5V ov Waveform 1 | Sk 15V | ‘{V 03V
S1toVge oL +9.9V
tpLy —e—> | | (see Note B) . o e vou
e i —>— tpyL | L tPHZ P (&
I | PZH ¥ [
| ——— VoH Output | S VOH
Output 15V 15V Waveform 2 15V VoH-0.3V
v S$1to OPEN :
OL  (see Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 =50 Q, t; =3 ns, tf= 3 ns.

. The outputs are measured one at a time with one input transition per measurement.

oo}

o0

Figure 1. Load Circuit and Voltage Waveforms
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ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply fof the circuit type(s) listed in the
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical
outline drawings shown in this section.

Factory orders for circuits described in this catalog should inciude a four-part type number as explained in the
following example.

EXAMPLE: SN 74AHC244 DB LE
Prefix LSS/
SN = Standard prefix
SNJ = MIL-STD-883 processed and screened per JEDEC Standard 101

Unique Circuit Description
MUST CONTAIN SEVEN TO ELEVEN CHARACTERS

Examples: 74AHC00
74AHCT245

Package
MUST CONTAIN ONE TO THREE LETTERS

D, DW = plastic small-outline package

DB = plastic shrink small-outline package

N = plastic dual-in-line package

PW = plastic thin shrink small-outline package

(from pin-connection diagram on individual data sheet)

Tape and Reel Packaging
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels.
MUST CONTAIN ONE OR TWO LETTERS

LE = Left embossed tape and reel (required for DB and PW packages)
R = Standard tape and reel (optional for D-and DW packages)

“'i TEXAS
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MECHANICAL DATA

D (R-PDSO-G**)
14 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

I e

HHHHAHA

0.020 (0,51)

0014 0.35) [©]0.010(025 @

HH_—_T

0.244 (6,20)
1 0.228 (5,80)
0.157 (4,00)

v

1]

-
(L

[T

I

0.150 381) |
! E

i

T3

0.069 (1,75) MAX

L

v
0.010 (0,25)

0.004 (0,10)

Seating Plane

[=] 0.004 (0,10)

PINS **
8 14 16
DIM
0.197 | 0344 | 0.394
AMAX | (500) | (875 | (10,00)
0.189 | 0337 | 0.386
AMN | 480) | ©55) | (9.:80)
0.008 (0,20) NOM
Gage Plane i
[ 0.010 (0,25)
-8 0.044 (1,12)
0.016 (0,40)
4040047/B 10/94

NOTES: A. Alllinear dimensions are

moowy»

in inches (millimeters).

. This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
. Four center pins are connected to die mount pad.
. Falls within JEDEC MS-012
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MECHANICAL DATA

DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
28 PIN SHOWN

o *Iffm
TR —

[ 8.2 0.15‘NOM

5,00 # l

J, L
@HHHHHHHHHHHH@_ Gage Plane _L

[ \
\ I ' __ ¥ Seating Plane J_\ ) I_L

2,00 MAX

0,05 MIN —T \_/

PINS **
14 16 2 24 28 30 38
DIM 8 0
A MAX 3,30 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 2,70 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /C 10/95

NOTES: A. Alllinear dimensions are in millimeters.
. This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
. Falls within JEDEC MO-150

cow
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MECHANICAL DATA

DW (R-PDSO-G**)
16 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

DIM

PINS **

16 20

24 28

0.020 (0,51)
0.014 (0,35) 0.010(025) ®& A MAX

0.410 | 0510
(10,41) | (12,95) | (15,49) | (18,03)

0.610 0.710

0.400 0.500 0.600 0.700
(10,16) | (12,70) | (15.24) | (17,78)

16 9
HHHHAHHHAN
t
I 0.419 (10,65)
{0400 (10,15)
0.299 (7,59)
0.293 (7,45)

EEEEEE

A

<

[

[

0.104 (2,65) MAX 3004 (5.10)

WL T
0.012 (0,30)?

Seating Plane

(= eo @]

0.010 (0,25) NOM

|

Gage Plane

R
t 0.010 (0,25)

0.050 (1,27)
0.016 (0,40)

\

'L

4040000/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

oowm

. Falls within JEDEC MS-013

. This drawing is subject to change without notice.
. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
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MECHANICAL DATA

N (R-PDIP-T**)

PLASTIC DUAL-IN-LINE PACKAGE

16 PIN SHOWN
PINS ** !
om 14 16 18 20
0775 | 0775 | 0920 | 0975
e A ——— A MAX (19.69) | (19.69) | (2337) | (24.77)
16 9 A MIN 0745 | 0745 | 0850 | 0.940
e e e e e (1892) | (1892) | (21.59) | (23.88)
0.260 (6,60)
P 0.240 (6,10)
P2 ay= av= & aye poy= poye paye ey
1 8
0.070 (1,78) MAX
0.310 (7,87)
—» [« 0.035 (0,89) MAX 0020 (0,51) MIN —’ 028003
0.200 (5,08) MAX
¢ Seating Plane

? 0.125 (3,18) MIN

[ 0.100 (2,59) |

Se21 059 [

"'L oo15(ose)

0.010 (0,25) NOM

14/18 PIN ONLY

L/ 0°-15°

4040049/C 08/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.)

b TExAs
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MECHANICAL DATA

PW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN

nﬂﬂwr jr—%%anmm
14 8

RHAAAAT

T 0,15 NOM
450 670
430 6,10
O i Gage Plane
iHHHHHH@
1
— Ao —

_*_ Seating Plane & ‘ ;i ) ’

EpwH

1,20 MAX 0,10 MIN

PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/D 10/95

NOTES: A. Alllinear dimensions are in millimeters.

. This drawing is subject to change without notice.

. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
. Falls within JEDEC MO-153

oO0Ow
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Tl European Sales Offices

BELGIQUE/BELGIE
Texas Instruments S.A./N.V.
Avenue Jules Bordetlaan 11
1140 Bruxelles/Brussels
Tel: (02)7 267580

Fax: (02) 726 7276

DEUTSCHLAND

Texas Instruments GmbH
Haggertystr.1

85356 Freising

Tel: (08161)80-0 od. Nbst.
Fax: (08161)8045 16

Kirchhorster StraBle 2
30659 Hannover

Tel: (0511) 90 49 60
Fax: (0511) 6 49 03 31

MaybachstraBe 11

73760 Stuttgart - Ostfildern
Tel: (0711) 34030

Fax: (0711) 3403257

ITALIA

Texas Instruments S.p.A.

Centro Direzionale Colleoni
Palazzo Perseo — Via Paracelso, 12
20041 Agrate Brianza (Mi)

Tel: (039) 6 84 21

Fax: (039) 6 84 2912

ESPANA

Texas Instruments S.A.
¢/Gobelas 43

28023 Madrid

Tel: (1)3728051

Fax: (1) 37282 66

FRANCE,

MIDDLE EAST & AFRICA
Texas Instruments

8-10 Avenue Morane-Saulnier
B.P.67

78141 Vélizy Villacoublay
Cedex

Tel: (1)30701001

Fax: (1) 3070 10 54

HOLLAND

Texas Instruments B.V.
Amsterdamseweg 204
1182 HL Amstelveen
Tel: (020) 5 46 98 00
Fax: (020) 6 46 31 36

HUNGARY

Tl Representation
Budadrsi u. 50, 3rd floor
1112 Budapest

Tel: (1) 3192767

Fax: (1)3192814

EIRE

Texas Instruments Ltd.
7/8 Harcourt Street
Dublin 2

Tel: (01)4755233
Fax: (01) 478 1463

SUOMI/FINLAND
Texas Instruments 0Y
Tekniikantie 12

02150 Espoo

Tel: (0)4354 20 33
Fax:(0)46 7323

SVERIGE, DANMARK & NORGE

Texas Instruments
Isafjordsgatan 7
164 93 Kista

Tel: (08) 7 52 58 00
Fax: (08) 75197 15

UNITED KINGDOM
Texas Instruments Ltd.

800 Pavilion Drive
Northampton Business Park,
Northampton NN47YL

Tel: (01604) 663000

Fax: (01604) 663001
Technical Enquiry Service
Tel: 0033-13070 11 65

If you have access to the Internet, you may like to visit
E-PIC TI's World Wide Web server at:
TI SC EUROPEAN PRODUCT INFORMATION CENTRE

http://www.ti.com

BS/via modem: '{433) 13070
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