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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to obtain the latest version
of relevant information to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with TI's standard warranty. Testing and other quality control
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing of
all parameters of each device is not necessarily performed, except those mandated by government
requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury,
or severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR
SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use
of Tl products in such applications requires the written approval of an appropriate Tl officer. Questions
concerning potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license,
either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which
such semiconductor products or services might be or are used.
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ABT FAMILY CHARACTERISTICS

Introduction

The purpose of this document is to assist the designers of high-performance digital logic systems in using the advanced BiCMC
technology logic family, referred to as ABT.

Detailed electrical characteristics of these bus interface devices are provided and, if available, tables and graphs have be
included that compare specific parameters of the ABT family with those of other logic families.

In addition, typical data is provided to give the hardware designer a better understanding of how the ABT devices operate und
various conditions.

The major subject areas covered in the report are as follows:
* AC Performance
* Power Considerations
* Input Characteristics
¢ Output Characteristics
e Signal Integrity
¢ Advanced Packaging
* Characterization Information

The characterization information provided is typical data and is not intended to be used as minimum or maximum specification:
unless noted as such.

For more information on Texas Instruments ABT logic products, please contact your local Tl field sales office or an authorizec
distributor, or call Texas Instruments at 1-800-336-5236.

AC Performance

As microprocessor operating frequencies increase, the period of time allotted for operations, such as memory access or arithme
functions, decreases. With this in mind, Texas Instruments has developed a new family of bus interface devices — ABT, utilizin
advanced BICMOS technology. The goal of the ABT family of devices is to give system designers one bus interface solutior
which provides high drive capability, good signal integrity, and propagation delays short enough to appear transparent witl
respect to overall system performance.

Advances in IC process technology including smaller minimum feature size, tighter metal pitch, and shallower junctions,
combine to provide stronger drive strengths and smaller parasitic capacitances. As a result, internal propagation delays ha
become extremely short. With the advent of thel®r8-EPIC-1IB0 BiCMOS process and new circuit innovations, the ABT
family offers typical propagation delays as low as 2-3 ns as shown in Figure 1. Maximum specifications are as low as 3-5 n
depending on the device type.

Figure 2 shows the propagation delay versus change in both temperature and supply voltd§8TdrG244A,'FCT244A,

and dF244 device. The graphs highlight two important aspects of the new ABT logic family. First, ABT interface devices have
extremely short propagation delay times. The figures clearly show the improvement in speed of an ABT device over that of :
74F and 74FCTA device. Second, the variance in speed with respect to both temperature and supply voltage is minimal for AB
At low temperatures, the increase in CMOS performance compensates for the decrease in bipolar device strength. At hic
temperatures, the reverse occurs. This complementary performance of both CMOS and bipolar devices on a single chip resu
in a slope which is virtually flat across the entire temperature range 8€-+63.25C.

For most applications, the data sheet specifications may not provide all of the information a designer would like to see for
particular device. For instance, a designer might benefit from data such as propagation delay with multiple outputs switching c
with various loads. This type of data is extremely difficult to test using automatic test equipment; therefore, it is provided in this
document as family characteristics shown in Figure 2 and Figure 3.

In order to get a clear picture of where ABT stands in reference to other logic families, data is shown for a comparable (sam
function) 74F and 74FCTA device. It is clear that ABT is the designer’s best choice for bus-interface applications which require
consistent speed performance over various conditions.
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Power Considerations

With the challenge to make systems more dense while improving performance comes the need to replace power-hungry devic
without compromising speed. The ABT family of drivers provides a solution with low CMOS power consumption and high-speed
bipolar technology together on a single device.

There are two basic things to consider when calculating power consumption, static (dc) power and dynamic power. Static pow:
is calculated using the value @fd as shown in the data sheet. This is a dc value with no load on the outputs. To understand the
relationship between pure CMOS, pure bipolar, and advanced BiCMOS for dc power rating, see Table 1 which shows the variot
data sheet values. The bipolar device shows the highestlues, with little relief regardless of the state of the outputs. This

is not the case with ABT octals, which offer the low static power consumption of CMOS while in the high-impedance state, or
when the outputs are highedz, IccH)-

Table 1. Supply Current

'F244 'FCT244 SN74ABT244
PARAMETER TEST CONDITIONS
MIN MAX MIN MAX MIN MAX
VCC =55V, Outputs high 60 mA 250 pA
| lp=0, Outputs low 90 mA 30 mA
cc Vi =Vcc or GND Outputs disabled 90 mA 250 pA
Vce = maximum, V2Vcc-0.2V,VsVcc-02V 1.5mA

Dynamic power involves the charging and discharging of internal capacitances as well as the external load capacitance. It is tf
dynamic component which makes up the majority of the total power dissipation. Figure 4 shows power as a function of frequenc
for ABT, FCT and F devices. Although bipolar devices tend to have extremely high static power, there is a point on the frequenc
curve, commonly referred to as the crossover point, where the CMOS device no longer consumes less power. With ABT device
the power increase at higher frequencies is less than that of the pure CMOS FCT.

180
160
Advanced Bipolar
140 T
< ___——'——
1S ___———"
1120 e
3 =
5 100
O
>
3 g0
a Advanced CMOS |~
|
8 60 ”"
B 40 ”’,f”’ .
"
20 —~ ﬁ//Advanced BICMOS
] |
0

0O 10 20 30 40 50 60 70 80 90 100
F — Frequency — MHz
Figure 4. Supply Current vs Frequency

The use of bipolar transistors in the output stage is advantageous in two ways. First, the voltage swing is less than with a CMC
output, reducing the power consumed when charging or discharging the external load. Second, bipolar transistors are capable
turning off more efficiently than CMOS transistors, thus reducing the flow of current fggrtdlGND. Combined, these features

allow for better power performance at high frequencies.
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Input Characteristics

ABT bus interface devices are designed to guarantee TTL-compatible input levels switching between 0.8 V and 2 V (typically
1.5 V). Additionally, these inputs are implemented with CMOS circuitry, resulting in high impedance (low leakage) and low

capacitance which reduces overall bus loading. This section is an overview of the circuitry utilized for a typical ABT input, the
corresponding electrical characteristics, and guidelines for proper termination of unused inputs.

ABT Input Circuitry

Figure 5 shows a typical ABT input schematic. A pure CMOS-input threshold is normally set at one galflofarfder to shift

the threshold voltage to be centered around 1.5 V (see Figure 6), the supply voltage of the input stage is dropped by the dioc
D1, and the transistor, Q1. Reducing the voltage at the sour les it to turn off more efficiently when flow is frorgy/

to GND @Qlc). When the input is in the low state, RQises the voltage of the source Q,ftQVCC to ensure proper operation

of the following stage. This feedback circuit provides approximately 100 mV of input hysteresis which increases the noise margil
and helps ensure the device will be free from oscillations when operated within specified input ramp rates.

Vee

A 4

Drops Supply Voltage —DI

—I
I
|
I
I
I
I
I
I
I
Ik— Raises Voltage
I
|
I
-

I
I
I
I
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I
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"1 |
I ‘ % I I li to Supply Level
SRR
I | Qn I L
Inverter —PL J

Figure 5. Simplified Input Stage of an ABT Circuit
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Input Current Loading

The utilization of submicron (0.8m) CMOS technology for the input stage of ABT devices causes minimal loading of the
system bus due to low leakage currents and low capacitance. The small geometries of the[EPRICedBs have resulted in
capacitances as low as 3 pF for inputs and 8 pFifpofGa transceiver. Figure 7 and Table 2 indicate the low input current
performance and specifications. Considering this low capacitance along with the negligible input current, it is clear that system
designers will be able to decrease their overall bus loading.
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5.0

2.5

I|— Input Current — mA

0 1 2 3 4 5
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Figure 7. Input Current vs Input Voltage
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Table 2. Input Current Specifications

Tp =25°C SN54ABT245 | SN74ABT245
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
Il Vcc =55V, V| =Vcc or GND +1 +1 +1 HA
lozHt Vcc =55V, Vo =2.7V 50 50 50 HA
lozLt Vcec=55Y, Vo =05V -50 -50 -50 pA

T The parameters IgzH and oz include the input leakage current.

Because ABT devices utilize a CMOS-input stage but operate in a TTL-level signal environment, there is a current specificatiol
unique to this set of conditions knownsc. Given a CMOS inverter with the input voltage set so that both the p and n channel
devices are on, current will flow fromad¢ to GND. This can occur when the input to an ABT device is at a valid high level (>2

V) which will turn on the n-channel, but not high enough to completely turn off the p-channel device. The current which flows
under these conditions is specified in the data siégg) and is measured one input at a time with the input voltage set at 3.4

V. Figure 8 shows the change gtlas the input is ramped from 0 V to 5 V. For ABT non-storage devices, a feature is added which
turns the input off when the outputs are disabled in order to reduce power consumption (see Table 3 for an example. Refer

Supply Current Change ( Alcc)

individual data sheets for this specification).

16 |
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>

o
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|

Q
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Figure 8. Supply Current vs Input Voltage

Table 3. Supply Current Change ( Alcc)

Ta =25°C SN54ABT244 | SN74ABT244
PARAMETER TEST CONDITIONS UNIT
MIN  MAX MIN MAX MIN MAX
Aleet V|=5.5V, Oneinputat 3.4V, Outputs enabled 15 15 15 mA
cc Other inputs at Vcc or GND Outputs disabled 50 50 50| pA

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
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Proper Termination of Unused Inputs

With advancements in speed, logic devices have become more sensitive to slow input edge rates. A slow input edge rate, coup
with the noise generated on the power rails when the output switches, can cause excessive output glitching or, in some cas
oscillations. Similar situations can occur if an unused input is left floating or not being actively held at a valid logic level.

These problems are due to voltage transients induced on the device’s power system as the output logs) owsrih(bugh

the parasitic lead inductances during switching (see Figure 9). Since the device’s internal power-supply nodes are used as volte
references throughout the integrated circuit, the inductive voltage spw @¥fect the way signals appear to the internal gate
structures. For instance, as the voltage at the device’s ground node rises, the input Signéll §gpear to decrease in
magnitude. This undesirable phenomena can erroneously change the output’s transition if a threshold violation takes place.

In the case of a slowly rising input edge, if the ground movement s large enough, the apparenf sajitiad, ¥evice will appear

to be driven back through the threshold and the output will start to switch in the opposite direction. If worst-case conditions prevai
(simultaneously switching all of the outputs with large transient load currents) the slow input edge will be repeatedly driven bacl
through the threshold, resulting in output oscillation.

ABT devices are recommended to have input edge rates faster than 5 ns/V for standard parts, and 10 ns/V for ihe®vidsbus

of products when the outputs are enabled. A critical area for this edge rate is in the transition region between 1V and 2 V. It
also recommended to hold inputs or I/O pins at a valid logic high or low when they are not being used or when the part driving
them is in the high-impedance state.

Package Vce

-
I
I
I
I
I
I

\%

Figure 9. Sample Input/Output Model

Output Characteristics

The current trend is consolidation of the functionality of multiple logic devices into complex, high pin-count ASICs and
programmables. There are a number of important advantages for utilizing bus-interface devices in standard high-volum
packages. These include the need for high drive capability and good signal integrity. The use of bipolar circuitry in the outpu
stage makes it possible to provide these requirements, along with increased speed, using the ABT family.

Figure 10 shows a simplified schematic of an ABT output stage. Data is transmitted to the gate of M1, which acts as a simpl
current switch. When M1 is turned on, current flows through R1 and M1 to the base of Q4, turning it on and driving the output
low. At the same time, the base of Q2 is pulled low, thus turning off the upper output. For a low-to-high transition, the gate of
M1 must be driven low, turning M1 off. Current through R1 will charge the base of Q2, pulling it high and turning on the
Darlington pair consisting of Q2 and Q3. Meanwhile, with its supply of base drive cut off, Q4 turns off, and the output switches
from low to high. R2 is used to limit output current in the high state, and D1 is a blocking diode used to prevent reverse currer
flow in specific power-down applications.
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Vce
D1

R1 R2

Q3
M1 02

by "

Figure 10. Simplified ABT Output Stage

A clear advantage of using bipolar circuitry in the output stage (as opposed to CMOS) is the reduced voltage swing. This helf
to lower ground noise and reduce power consumption. Refer to the sections on Signal Integrity and Power Considerations fi
further information.

Output Drive

The lpy and p|_ curves for a typical ABT output are shown in Figure 11. With a specijedi 64 mA and  of —32 mA,
ABT will accommodate many standard backplane specifications. However, these devices are capable of driving well beyon
these limits. This is important when considering switching a low-impedance backplane on the incident wave.

LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
VS Vs
LOW-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
1.0 I i 6 |
Vcc=5V,
Ta =25°C
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0.6

0.4 o

0.2 /

/

0 0
0 20 40 60 80 100 120 140 -100 -80 —60 —40 -20 0

VoL~ Low-Level Output Voltage — V
Voy — High-Level Output Voltage -V
w

loL — Low-Level Output Current — mA loH — High-Level Output Current — mA

Figure 11. Typical ABT Output Characteristics
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Incident-wave switching ensures that for a given transition (either high-to-low or low-to-high) the output will reach gyvalid V

or V|_ level on the initial wave front (i.e., does not require reflections). Figure 12 shows the possible problems a designer migh
encounter when a device does not switch on the incident wave. A shelf helay signal A, will cause the propagation delay

to slow by the amount of time it takes for the signal to reach the receiver and reflect back. Signal B shows the case where the
is a shelf in the threshold region. When this happens the input to the receiver is uncertain and could cause several proble
associated with slow input edges, depending on the length of time the shelf remains in this region. A signal as seen in examy
C will not cause a problem because the shelf does not occur until the necggsamneVvhas been attained.

\Y

— |

ViH(min) |————— -t

ViL(max) —————-] -t ———- _—

OO O

Figure 12. Reflected Wave Switching

Using typical \py and V| values along with data points from the curves, ABT devices can typittaiylines in the 2%
range on the incident wave.

For a low-to-high transition, 4 = 85 MA @ \py = 2.4 V)
Von(min) — Vo (t 24V -03V
200 = oH(min) — Vo (typ)_ [ 50

IOH 85 mA

For a high-to-low transition, ¢ = 135 mA @ \ = 0.5 V)

Vou(typ) — VorL(max) 35V-05V
= = 22Q
|O|_ 135 mA

ZyL =

Partial Power Down

One application, addressed when designing the ABT family, is partial system power down. When using a standard CMOS devic
there is a path from either the input or the output (or both)de. Yhis prevents partial power down for such applications as
hot-card insertiorwithout adding current limiting components. This is not the case with ABT as these paths have been eliminated
with the use of blocking diodes. Figure 13 shows functionally equivalent schematics of the input structures for CMOS and ABT
devices.

Consider the situation shown in Figure 14. The driving device is powered gt 8 V while the receiving device is powered

down (Vcc = 0). If these devices are CMOS, the receiver can be powered up through the diederDe driver is in a high

state. ABT devices do not have a comparable path and are thus immune to this problem, making them more desirable for tt
application.

14-18



ABT FAMILY CHARACTERISTICS

Vce Vce
= [
D2 D3 Input : Output
° D5 D6
Input L] Output
°
D1 D4 = =
(a) CMOS EQUIVALENT INPUT STRUCTURE (b) ABT EQUIVALENT INPUT STRUCTURE

Figure 13. Simplified Input Structures for CMOS and ABT Devices

Vcc=5V Vce=0

Figure 14. Example of Partial System Power Down

Signal Integrity

A frequent concern system designers have is the performance degradation of ICs when outputs are switched. Texas Instrume
priority when designing the ABT bus interface family is to insure signal integrity and eliminate the need for excess settling time
of an output waveform. This section addresses the simultaneous switching performance of both the ABT octals and thie Widebus
functions.

Simultaneous-Switching Phenomenon

Figure 15 shows a simple model of an output pin, including the associated capacitance of the output load and the inhere
inductance of the ground lead. The voltage drop across the GND indyctis,détermined by the value of the inductance and

the rate of change in current across the inductor. When multiple outputs are switched from high to low, the transient current (di/d
through the GND inductor generates a difference in potential on the chip ground with respect to the system ground. This induce
GND variation can be observed indirectly as shown in Figure 16. The voltage output low gepkiéu¥neasured on one quiet

output when all others are switched from high to low.

Vo

Figure 15. Simultaneous-Switching Output Model
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Figure 16. Simultaneous-Switching-Noise Waveform

A similar phenomena occurs with respect to thg-\blane on a low-to-high transition, known as voltage output high valley
(VoHv)- Most problems are associated with a largg Mbecause the range for a logic 0 is much less than the range for a logic
1, as seen in Figure 17. For a comprehensive discussion of simultaneous switchingsisealtdr@eous Switching Evaluation

and Testingpplication note or thadvanced CMOS Logic Designer’s Handbdan Texas Instruments.

The impact of these voltage noise spikes on a system can be extreme. The noise can cause loss of stored data, severe s
degradation, false clocking, and/or reduction in system noise immunity. For an overview of how propagation delay is affectec
by the switching of multiple outputs, please refer to the AC Performance section of this document.
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Voltage
Specified Vee
Output - Permissible
Voltage Input
Range for 4 Voltage
Logic 1 T 24 Range for
Specified dc { Logic 1
Noise Margin T20———
for Logic 1
Specified dc —+08—m—— o
Noise Margin { :Demtussmle
- for Logic O 4 npu
Specified 9 T oa Voltage
\?lljtpm { Range for
oltage _ Logic 0
Range for T GND=0
Logic 0
Output Input

::)o— Noise }

Figure 17. TTL dc Noise Margin

Simultaneous Switching Solutions

Some methods an IC manufacturer can use to reduce the effects of simultaneous switching include: reducing the inductance
the power pins, adding multiple power pins, and controlling the turn on of the output. These techniques are described in dep
in the 1988 Texas Instrumemsivanced CMOS Logic (ACL) Designer’s Handhook

Octal ABT devices employ the standard end-pin GND apg Wonfiguration while maintaining acceptable simultaneous
switching performance, as seenin Figure 18. This is due to the TTL-level output swing (0.3—-3 V) and a controlled feedback whic
limits the base drive to the lower output.

The ABT Widebu§! series (16-, 18-, and 20-bit functions) are offered in an SSOP package (see the Packaging section of thi
document) which was developed by Texas Instruments to save valuable board space and reduce simultaneous switching effe
One might expect an increase in noise with sixteen outputs switching in a single package; however, the simultaneous switchir
performance is actually improved. There is a GND pin for every two outputs ghgl@nfor every four. This allows the transient
current to be distributed across multiple power pins and decreases the ghdgiflettt. This results in a typical{ p value on

the order of 500 mV for the ABT16500, as shown in Figure 19.

14-21



ABT FAMILY CHARACTERISTICS

7 SWITCHING 1 LOWHLA - B

Volts — V
N
]

0 ot Nt j\ Yy b -

\

0 10 20 30 40 50 60 70 80

t—Time —ns

Figure 18. ABT646A Simultaneous-Switching Waveform
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Figure 19. ABT16500A Simultaneous-Switching Waveform
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Advanced Packaging

Along with a strong commitment to provide fast, low- power, high-drive integrated circuits, Texas Instruments is the clear-cut
leader in logic packaging advancements. The development of the shrink small- outline package (SSOP) in 1989 provided syste
designers the opportunity to reduce the amount of board space required for bus interface devices by 50%. Several 24-pin solutic
including the familiar SOIC, the SSOP, and the TSOP (thin small-outline package) are shown in Figure 20.

oo o o o o o o 24-Pin SOIC

[ ATk

Height = 2.65 mm
Volume = 437 mm 3

24-Pin SOIC Lead pitch = 1.27 mm
Area = 165 mm 2

||| |||

48-Pin SSOP

A—HR

Height = 2.74 mm
Volume = 469 mm 3

48-Pin SSOP Lead pitch = 0.635 mm
Area =171 mm2

24-Pin SSOP
e Height = 2.0 mm
24-Pin SSOP Volume = 140 mm 3
Area =70 mm?2 Lead pitch = 0.65 mm
24-Pin TSOP
[ A—/Hh
Height = 1.1 mm
24-Pin TSOP Volume =59 mm 3

Area = 54 mm 2 Lead pitch = 0.65 mm
Figure 20. 24-Pin Surface-Mount Comparison

The 48/56-pin SSOP packages allow for twice the functionality (16-, 18-, and 20-bit functions) in approximately the same boarc
area as a standard SOIC. This is accomplished by using a 25-mil (0.635 mm) lead pitch, as opposed to 50-mil (1.27 mm) in SOI
Figure 21 shows a typical pinout structure for the 48-pin SSOP. The flow-through architecture is standard for alllwWidebus
devices, making signal routing easier during board layout. Also note the distributed GNQxarming, which improve
simultaneous switching effects as discussed in the Signal Integrity section of this document.
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When using the small pin count SSOPs (8-, 9-, and 10-bit functions) the same functionality will occupy less than half the boart
area of a SOIC (70 m#vs 165 mm). There is also a height improvement over the SOIC which is beneficial when the spacing
between boards is a consideration. For very dense memory arrays the packaging evolution has been taken one step further v

16 Bit

CHINN ) BeE

1v1[]2 47 (] 1A1

1v2 |3 46 |] 1A2

GND [|4 45 [] GND

13 []s 44 |] 1A3

Eight Bi 1v4 |6 43]] 1A4
Vee [ 7 42 ] Vee

2Y1(]s 41 (] 2A1

2v2 o 40 [] 2A2

GND[J10 39 [l GND

2v3[juz  38[] 2A3

2valliz  37[]2a4

3v1]iz  36[l3A1

3v2[Jis  3s5[ 3A2

GND[J1s 34 [l GND

3v3[Jis  33[] 3A3

3v4[l17 32| 3A4

Vce [ 18 31 ] Vce

Eight Bit av1 e 30[4A1
av2[l20 29 |] 4A2

GND[J21 28]l GND

4v3[]22  27[]4A3

av4 ]2z 26|l 4a4

40E [J24  25[] 30E

Figure 21. Distributed Pinout of 'ABT16244A

the emerging TSOP. The TSOP thickness of 1.1 mm gives a 58% height improvement over the SOIC.

Table 4 provides a quick reference of the mechanical specifications of the various SSOP packages. If more specific informatic
is required see theSOP Designer’'s Handbook the application note Advanced Bus-Interface Solutions Utilizing Fine-Pitch

Surface-Mount Packages.

Table 4. SSOP Metric Specifications T

PACKAGE SPECIFICATIONS PIN SPECIFICATIONS
BODY STANDOFF PIN PIN
PA%‘((":ISE PINS Sﬁgﬁ;—gig THI(CnfnT)ESS WIDTH HEIGH¢T PITCH WIDTH

(mm) (mm) (mm) (mm)
SSOP 20 EIAJ 2.00 5.3 0.05 0.650 0.30
SSOP 24 EIAJ 2.00 5.3 0.05 0.650 0.30
SSOP 28 JEDEC 2.59 7.5 0.20 0.635 0.25
SSOP 48 JEDEC 2.59 7.5 0.20 0.635 0.25
SSOP 56 JEDEC 2.59 7.5 0.20 0.635 0.25

T All values are maximum typical values unless otherwise indicated.
¥ Minimum values
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

description

SN54ABT646A . .. JT PACKAGE
SN74ABT646A ... DB, DW, OR NT PACKAGE

State-of-the-Art EPIC-11BO BiCMOS Design
Significantly Reduces Power Dissipation

ESD Protection Exceeds 2000 V Per (TOPVIEW)
MIL-STD-883C, Method 3015; Exceeds cLkaB (1 U 241 Vee
200 V Using Machine Model (C = 200 pF, sas (]2 23[] cLKBA
R=0) DRz 22[] sBA
Latch-Up Performance Exceeds 500 mA Al (|4 21[] OE
Per JEDEC Standard JESD-17 A2[]s 20f] B1
Typical V o p (Output Ground Bounce) A3 6 19[] B2
<1lVatVcc =5V, Tp =25°C Ad ()7 18]] B3
High-Drive Outputs (-32-mA | op, A58 17[] B4
64-mAlgy) A6 (o 16[] B5
Package Options Include Plastic 2; ig ii% Es
Small-Outline (DW) and Shrink . 13[] B8
Small-Outline (DB) Packages, Ceramic
Chip Carriers (FK), and Plastic (NT) and
Ceramic (JT) DIPs SN54ABT646A . .. FK PACKAGE
(TOP VIEW)
2 8
. . . . x QX Ox¥Y <
These devices consist of bus transceiver circuits, 55O Lz) L35 8
D-type flip-flops, and control circuitry arranged for ) g o e o
multiplexed transmission of data directly from the 4 3 2 1 282726 —
input bus or from the internal registers. Data on the ALlls 250] OE
A or B bus is clocked into the registers on the A2l 241 Bl
low-to-high transition of the appropriate clock Asfl7 23] B2
(CLKAB or CLKBA) input. Figure 1 illustrates the NC[]s 221 NC
four fundamental bus-management functions that A4l]o 211 | B3
can be performed with the 'ABT646A. A5[] 10 ZOE B4
SF et Ab ]1112 13 14 15 16 17 18794 BS
Output-enable (OE) and direction-control (DIR) o T Vo Vs T T T
inputs are provided to control the transceiver I % % ® I~ Q
functions. In the transceiver mode, data present at o

the high-impedance port may be stored in either

. . NC — No internal connection
register or in both.

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high),
A data may be stored in one register and/or B data may be stored in the other register.

When an output function is disabled, the input function is still enabled and may be used to store and transmit
data. Only one of the two buses, A or B, may be driven at a time.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT646A is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT646A is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT646A is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. o
Products conform to specifications per the terms of Texas Instruments ’

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright [J 1994, Texas Instruments Incorporated
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

T N——r T N—r
1
\
\
\
|

BUS A
BUS B

|
\
}
L

F““
L

BUS A
—_— —
BUS B

- 1 e - '

21 3 1 23 2 22 21 3 1 23 2 22
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
L L X X X L L H X X L X

REAL-TIME TRANSFER
BUS B TO BUS A

REAL-TIME TRANSFER
BUSATOBUSB

I T N— T N——r T ~——r
i |
|
il | |
| )
< ‘ ‘ | ‘ m < | \. m
0 \ \l %) 0 0
5 | > > 5
o \ | | J o ) | o
| | l
| |
[
Ly |
S ™ L ' - 1
21 3 1 23 2 22 21 3 1 23 2 22
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
X X l X X X L L X L X H
X X X ' X X L H L X H X
H X 1 1 X X

STORAGE FROM
A, B, ORAAND B

TRANSFER STORED DATA
TO AAND/OR B

Figure 1. Bus-Management Functions
Pin numbers shown are for the DB, DW, JT, and NT packages.

Q‘ TeEXAS
INSTRUMENTS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

FUNCTION TABLE

INPUTS DATA I/Os

OE DIR CLKAB CLKBA SAB SBA Al THRU A8 B1 THRU B8 OPERATION OR FUNCTION
X X 1 X X X Input Unspecifiedt Store A, B unspecifiedt

X X X 1 X X Unspecified’r Input Store B, A unspecifiedJr

H X 1 1 X X Input Input Store A and B data

H X HorlL HorlL X X Input disabled Input disabled Isolation, hold storage

L L X X X L Output Input Real-time B data to A bus
L L X HorlL X H Output Input Stored B data to A bus

L H X X L X Input Output Real-time A data to B bus
L H HorL X H X Input Output Stored A data to B bus

1t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.

logic symbol ¥

OE

DIR

CLKBA

SBA

CLKAB

SAB

Al

A2
A3
A4
A5
A6
A7
A8

21

G3
3
—E 3ENL [BA]

3 EN2 [AB
23 N [AB]
- c4

G5

> C6

G7

| C 20
4 >1 5 4D Bl

- > ‘

! 5 1

6D 7| =1

- 2v
17

° 19
— > L «>—— B2
6 18
] | «»—— B3
7 17
> L «»>— B4
8 16
e | «»— B5
9 15
) ] | «»——" B6
10 14
-] | «» " 7
1 13
] | «» " Bs

¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the DB, DW, JT, and NT packages.

J@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

logic diagram (positive logic)

_ 21
OE D
DIR —2 _J
cLka —22 >
SBA — 22 0—I>—L
CLKAB 1—% 337
rrr———————————- T ——_———————————— —T
| One of Eight |
Channels 1D < |
| - o
: < c1g < ® :
| |
9
| |
AL —4 e |
[ | o, 20
| |
| 10 LS —e | |
| o > 1 |
' :
|
| T |
| |
e e S |
A\ A 4 vV VvVvYy

A

To Seven Other Channels
Pin numbers shown are for the DB, DW, JT, and NT packages.

Bl

Q‘ TeEXAS
INSTRUMENTS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
SUPPIY VOIAGE FANGE, VG« - oo et ettt e e e e e e e e e -05Vto7V
Input voltage range, V| (except /O ports) (see Note 1) ..., -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ............. -05Vto55V
Current into any output in the low state, |g: SN5S4ABTG46A . ...... .. ... i, 96 mA

SN74ABTBA6A . ... e 128 mA

Input clamp current, Ik (V] < 0) oo e e -18 mA
Output clamp current, ok (Vo < 0) oo —-50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package ................... 0.65W
DW package ................... 1.7W

NT package .................... 1.3W

Storage temperature raNgE .. ... ...ttt e 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” 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 NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B.

recommended operating conditions (see Note 3)

SN54ABT646A | SN74ABT646A
MIN MAX MIN MAX UNIT
Vce Supply voltage 4.5 55 4.5 55 \
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
\ Input voltage 0 Vce 0 Vce \Y
loH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate 5 5] ns/V
Ta Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Unused or floating pins (input or 1/0) must be held high or low.
I
{‘ TEXAS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

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

Ta =25°C SN54ABT646A | SN74ABT646A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  MmAX MIN MAX MIN MAX
VK Vcc =45V, I|=-18 mA -1.2 -1.2 -1.2 \%
Vcc =45V, loH=-3mA 25 25 25
Vcc =5V, loH=-3mA 3 3 3
VOH \%
IoH = —-24 MA 2 2
Vcc =45V
IoH =-32 mA 2% 2
loL = 48 mA 0.55 0.55
VoL Vcc =45V \
loL = 64 mA 0.55* 0.55
= Control inputs +1 *1 +1
I Vcec =55V, p UA
V|=Vccor GND A or B ports +100 +100 +100
loznt Vcc =55V, Vo=27V 108 508 108 pa
lozi ¥ Vcc =55V, Vo=05V -108 -508 -108] pA
loff Vee =0, ViorVg<4.5V +100 +100 | pA
ICEX Vcc =55V, Vo =5.5V | Outputs high 50 50 50| pA
IoT Vce =55V, Vo=25V -50 -100 -180| -50 -180| -50 -180| mA
Outputs high 250 250 250 | pA
Vcc =55V, lo=0,
| Outputs | 30 30 30 A
cc V| = Vee or GND Lputs ow m
Outputs disabled 250 250 250 pA
Vcc=55Y, One input at 3.4 V,
#
Alcc Other inputs at Vcc or GND 15 13 15 mA
Cj Vi=25Vor05V Control inputs 7 pF
Cio Vo=25Vor05V A or B ports 12 pF

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

1 All typical values are at Voc =5 V.

¥ The parameters lozH and lpzL_ include the input leakage current.

8§ This data sheet limit may vary among suppliers.

' Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 2)

VeC =5V | 5Ns4ABTE46A | SN74ABTE46A

Ta =25°C UNIT

MIN  MAX MIN MAX MIN MAX
fclock  Clock frequency 0 125 0 125 0 125 | MHz
tw Pulse duration, CLK high or low 4 4 4 ns
tsy Setup time, A or B before CLKAB1 or CLKBA? 3 3.5 3 ns
th Hold time, A or B after CLKAB1 or CLKBA? 0 15 0 ns

Q‘ TeEXAS
INSTRUMENTS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature, C | = 50 pF (unless otherwise noted) (see Figure 2)

FROM TO \4CC_ :25?2; SN54ABT646A | SN74ABT646A
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX MIN MAX MIN MAX
fmax 125 125 125 MHz

tPLH 2.2 4 5.1 2.2 6.7 2.2 5.6

CLKBA or CLKAB AorB ns
tPHL 1.7 4 5.1 1.2 6.7 1.7 5.6
t 15 3 43 15 5 15 4.8

PLH AorB BorA ns
tPHL 15 3.3 4.6 15 5.6 15 5.4
tPLH + BorA 15 4 5.1 15 7.8 15 6.5

SAB or SBA or ns
tPHL 15 3.6 4.9 15 6.2 15 5.9
t — 15 43 5.3 15 7 15 6.3

PZH OE AorB ns
tpzL 3 5.8 7.4 3 105 3 8.8
t — 15 35 45 1 7.3 15 5

PHZ OE AorB ns
tpLz 15 3 4 15 5.7 15 45
t 15 45 5.7 15 7.3 15 6.7

PZH DIR AorB ns
tpzL 25 6.5 9 25 11 25 9.5
t 15 3.8 5 1 9 15 5.7

PHZ DIR AorB ns
tpLz 15 3.8 4.7 1.2 6.7 15 6

T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
‘Ui TEXAS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

PARAMETER MEASUREMENT INFORMATION

7V
@]
s1
From Output 500 Q / © Open
TEST s1
Under Test GND
C| = 50 pF tPLH/APHL Open
(see Note A) 500 Q tpLz/tpzL v
tpHZ/tPZH Open
LOAD CIRCUIT FOR OUTPUTS
—————— - 3V
Timing Input 15V
) S oV
—ty ——> H—bﬂ—b“
\ \ ‘ tsu th ‘
| | 3V
nout \ | 3V
nput 15V L5V Data Input Xl.S v Xl.S v
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
Input 3V outout 3V
utpu
(see Note B) X1-5 \ Xl-S v Control x 1.5V x 15V
oV \ \ oV
\

\ tpzL —¥
tPLH H H tPHL | ez —» ‘ﬂ—

| | ——— VoH oy put | | 35V
% 15V ;4; 1.5V averorm 15V
Output ‘ ‘ S1at7vVv ‘ \/_OL_"'_OS/
VoL VoL

\
\

(see Note C) \
\ (PHZ —»  &—

thzH —b M- |

\
|
tPHL —N—D} ‘4—>‘L tPLH vt
utpu ‘ o
V V
| 15V | 15V OH Waveform 2 15V VoH-0.3V O
Output : : S1 at Open :
——— VoL (see Note C) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty < 2.5 ns, tf< 2.5 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 transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

Q‘ TeEXAS
INSTRUMENTS
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT

VS VS
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
ATOB ATOB
4.00 | 4.00 T
CL =50 pF, CL =50 pF,
One Output Switching One Output Switching
3.75 3.75 e
Géé, 3.50 “E'; » 3.50 Sedeaada o= Vcg =45V
- b =
£ 2 325 s ® 5 325
o3 ' Sed Vec =45V 2 =
S - S .o - -° (@] [
£ 2 300 nC SRS ¥ L § T 3.00 Vec 2V
59 Ve =pV g 3 —
g3z ~ -~ 4 N~ _ —
OS2 275 ™\ —~ ~ —_ 8% 275 T —— — =
a T 7 N — e 9 ’
| g \\’/ Vcc:5_5V Dl. é vV =55V
T Z 250 o £ 250 CCl 22—
o z £ N — |
2.25 - 2.25
2.00 2.00
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125
Tpa — Operating Free-Air Temperature — °C Ta — Operating Free-Air Temperature — °C
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
VS VS
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
CLKAB to B CLKABTO B
5.00 ; ‘ 4.00 ‘
CL =50 pF, CL =50 pF,
475 One Output Switching 375 One Output Switching Vee 245 V' .
- ” LJ ’
£ 2 450 — g 2 350
s Vec 45V e ° oL /zssv
£ 5 4257 ~0qg o ~ 33 3% e e
o=} LI o o 5 /,
@) “leecorVcc=5vV o o =
5 = P = [ — o
22 400 ,§%3.oo__,§__/..
g2 |- Veq=55V| 2T S
D 3.75 S 3 275 Vgc=5V
lI § 3.50 | < 2.50
28~ 22
b z I
3.25 - 2.25
3.00 2.00
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125
Ta — Operating Free-Air Temperature — °C Tp — Operating Free-Air Temperature — °C
3 1,
EXAS
INSTRUMENTS
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

tpLy — Propagation Delay Time,

tpyL — Propagation Delay Time,

Low-to-High-Level Output — ns

High-to-Low-Level Output — ns

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT

VS
OPERATING FREE-AIR TEMPERATURE
SABTO B
6.0 ‘ ‘
CL =50 pF,
5.7 [ One Output Switching
5.4 —egi;
5.1 ~"~,_. VccF45V
48
4.5\\-~ ’ -
ol CC 3

3.9

SN— VccE5.5V
3.6
33
3.0

-55  -25 5 35 65 95 125

Ta — Operating Free-Air Temperature — °C

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT
VS
OPERATING FREE-AIR TEMPERATURE

SABTOB
5.0

[ I
CL =50 pF,
4.7 - One Output Switching

4.4

Vcc =45V

1] b e e~ cmo®=""

3.8
VccF5V

3.5 t— e e ——

3.2 Veg=s5V

2.9

2.6

2.3

2.0
-55 -25 5 35 65 95 125

Tp — Operating Free-Air Temperature — °C
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
ENABLE-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
DISABLE-FROM-HIGH-LEVEL OUTPUT

VS VS
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
OETOB OETOB
6.0 \ \ 4.0 \ \
C| =50 pF, CL =50 pF,
5.7 - One Output Switching One Output Switching
gy SN g, 'R Vec=45Y
'i*la 51 .~~‘. VCC_45V E T ‘\----------'-.-.-.-----
& 3 Sepeserecer=="" z 5
o =2 = o
03 48 2 £ 34
s S > 3 Vec =5V —
T 5 45 29 —
%3 — VCC=5V__ g § NN e —— T Vece =55V
E)' E 4.2 | — — c— — g g 3.1
a - <=
' 2 39 =T N ]
s Vcc 355V T
N .2 I — N
3.3
3.0 25
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125
Ta — Operating Free-Air Temperature — °C Tpa — Operating Free-Air Temperature — °C
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
ENABLE-TO-LOW-LEVEL OUTPUT DISABLE-FROM-LOW-LEVEL OUTPUT
VS VS
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
OETOB OETOB
9.0 : ! 4.0 ‘ |
CL =50 pF, o CL =50 pF,
8.6 [ One Output Switching One Output Switching
N
- 82—~ - 3.5
£ R E ¢
= 78 S~ 5l
7% z3
3% 74 TTeel_Vcd=4a5v| S 3 T meaTt NSV
59 \ e S T — e L
£T 70~ == % 3 I ]
o 3 ~~ I g E| Ve =5.5|V
2 c 6.6 o © 25
[e] — = P
& % \ - VCE-5V =
IS 6.2 N e
a2 \ N %
&3 s8 — . Vcg=s5v| & 3 5
54
5.0 15
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125
Tp — Operating Free-Air Temperature — °C Tp — Operating Free-Air Temperature — °C
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

tpzy — Propagation Delay Time,
High-to-Low-Level Output — ns

tPZL — Propagation Delay Time,

Low-to-High-Level Output — ns

6.0

5.7

5.4

5.1

4.8

4.5

7.2

6.9

6.6

6.3

6.0

5.7

54

5.1

4.8

4.5

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
ENABLE-TO-HIGH-LEVEL OUTPUT
'S
OPERATING FREE-AIR TEMPERATURE
DIRTOB

T T
CL =50 pF,
One Output Switching

Vec=4bV .7

Vce =55V

~ _ o
\\\//

=25 5 35 65 95 125

Ta — Operating Free-Air Temperature — °C

PROPAGATION DELAY TIME
ENABLE-TO-LOW-LEVEL OUTPUT
VS
OPERATING FREE-AIR TEMPERATURE
DIRTO B

I I
CL =50 pF,
| One Output Switching

35 65 95

°C

-25 5
Ta — Operating Free-Air Temperature —

125

tPHZ — Propagation Delay Time,

tPLZ — Propagation Delay Time,
Low-to-High-Level Output — ns

Low-to-High-Level Output — ns

5.3

5.0

4.7

4.4

4.1

3.8

3.5

3.2

2.9

2.6

4.9

4.6

4.3

4.0

3.7

3.4

3.1

2.8

2.5

PROPAGATION DELAY TIME
DISABLE-FROM-HIGH-LEVEL OUTPUT
'S
OPERATING FREE-AIR TEMPERATURE
DIRTOB

C| =50 pF,
One Output Switching

S

‘.
= Vcc =45V

w1

Vee =55V

65 95

°C

-25 5 35 125

Tpa — Operating Free-Air Temperature —

PROPAGATION DELAY TIME
DISABLE-FROM-LOW-LEVEL OUTPUT
VS
OPERATING FREE-AIR TEMPERATURE
DIRTO B

I I
CL =50 pF,
One Output Switching

125
°C

-25 5 35 65 95

Ta — Operating Free-Air Temperature —
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

tpd — Propagation Delay Time — ns

5.1

4.8

4.5

4.2

3.9

3.6

3.3

3.0

Propagation Delay Time vs Number of Qutputs Switching

PROPAGATION DELAY TIME PROPAGATION DELAY TIME
'S VS
NUMBER OF OUTPUTS SWITCHING NUMBER OF OUTPUTS SWITCHING
ATOB ATOB
| | 83 | |
Vcec=5Y, tpLH Vecc=5V,
| Ta=25°C, o Tpa = 25°C,
C =50 pF P 7.5 — C| =50pF
L p I % L P tPHZ
L° / ° .--_.____.--..
o" -~ E 6.7 celae=a=="T
. / tPHL >
o @
« 2
. . 4 / 5 59
- g tpzH
g /
/ g 51
/ -|D //
P ¢ o /
. T 4.3
35
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Number of Outputs Switching Number of Outputs Switching
PROPAGATION DELAY TIME
'S
NUMBER OF OUTPUTS SWITCHING
ATOB
° ]
Vcc =5V,
g L TA=25°C, tpzL
CL =50 pF —
| /
g 7
i |
: /
S 6
[0
[a}
c
R
® 5
(o))
IS
s
& 4 tpLz
I ce|e ==
= SR I PR 2
S Leool=="7"
3
2
1 2 3 4 5 6 7 8

Number of Outputs Switching
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

tpd — Propagation Delay Time —ns

Propagation Delay Time vs Load Capacitance

ATOB
ONE OUTPUT SWITCHING

\
Vcc=5V,
Tp = 25°C, tPLH
RL =500 Q, d
I~ F=10 MH yd
z //
)y
_ / T tPHL
s /
s
/ /
A
7
/a/
7
s
//
rd
50 100 150 200 250 300

CL — Load Capacitance — pF

tpd — Propagation Delay Time — ns

9.0

7.5

6.0

4.5

3.0

tpd — Propagation Delay Time — ns

ATOB
FOUR OUTPUTS SWITCHING
\
Vec =5V, //
Ta = 25°C, sl
R, =500Q, oo PLH
F =10 MHz tPHL
7/
/
/7
A
/ /
7/
7/
7 A
s e
s
Ve
7
50 100 150 200 250

CL — Load Capacitance — pF

ATOB
EIGHT OUTPUTS SWITCHING
12.0 ‘
Vee =5V, tPLH
Ta = 25°C, /
10.5 — R| =500 Q, A
F =10 MHz 7/
7/
z
P4
7/
< t
s / PHL
// e
// /
7
- ~
2y
s
]
50 100 150 200 250 300

CL — Load Capacitance — pF

300
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Input Edge

PROPAGATION DELAY TIME

PROPAGATION DELAY TIME

VS VS
INPUT EDGE INPUT EDGE
ATOB ATOB
6 | | 10.5 T T
Vee=5V, Vec=5V, tPHZ
57— TA - 2500, 9.75— TA = 25°C,
V=0to3V, V=0to3V, P
2 547 R_=5000, — 2 9— R =500Q, i -
4 CL =50 pF sz o CL =50pF -
g 51 7 g 8.25 =
= // = ~—L ///
T 48 ~ ” 8 75 =
a s a
p 4.5 - - 6.75
S // tPHL S
© P L~ <
o < g tpzH
T 39 & 525
/ I
| / | _//—
° /Z ko) ]
3 36 7 g 45
3.3 ;// 3.75 —
3 3
1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15
tEDGE — Input Edge — ns tEDGE — Input Edge — ns
PROPAGATION DELAY TIME
VS
INPUT EDGE
ATOB
10 | |
Vcc =5V,
925 15 = 25°C,
- | V=0to3V,
< 85 R =5000
g 7751 CL =50 pF
= t
7 775 PZL
(] Iy
[a] e
c 7  ——
2
g 55
g - tpLz
o -—
£ 475 ——
| -
2 4 _ ==
— /f
7
Wi p—
2.5
1 3 5 7 9 11 13 15
tEDGE — Input Edge — ns
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Volts -V

Volts — V

7 SWITCHING 1 HIGHLHA - B

Vonv and VoL p

\

0

10

20

30 40 50
t—Time —ns

60

70

7 SWITCHING1LOWLHA - B

80

N

-1

-2

0

10

20

30 40 50
t—Time—-ns

60

70

80

Volts — V

\Volts — V

-2

-2

7 SWITCHING 1HIGHLHB - A

-
f

,
-

0

10

20

30 40 50
t—Time—ns

60

70

7 SWITCHING 1 LOWLHB - A

80

0

10

20

30 40 50
t—Time—ns

VoHyv = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs.
VoLp = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs.

60

70

80
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Typical Characteristics

HIGH-LEVEL OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT

|
Vcec=5Y,
Ta =25°C

3 e

/

Von — High-Level Output Voltage -V

0
-100 -80 -60 -40 -20 0

loH — High-Level Output Current — mA

LOW-LEVEL OUTPUT VOLTAGE
VS
LOW-LEVEL OUTPUT CURRENT

1.0 |
Vcc =5V,
Ta =25°C

> A

| 0.8

0]

)]

8
S
5 06

a
=]
O
)
S 04 —
3 . —
] /
3
3 /
L 02
0
0 20 40 60 80 100

loL — Low-Level Output Current — mA
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Supply Current vs Frequency

OUTPUTS ENABLED

50 I R —
Vcec =5V,
45 =1, = 250C,
20 High Bias =2.5V,
< Low Bias=0.5V
£ /'
= 35 v
T 30 /
s /
Q25 /
>
z /
2 20 /
/
| /
8 15 /
10 //
5 /
0
0O 10 20 30 40 50 60 70 80 90 100
F — Frequency — MHz
OUTPUTS DISABLED
35
T 1T 1
Vcc =5V,
3.0 |- Ta =25°C, /
High Bias = 2.5V, //
Low Bias=0.5V /
% 2.5 /
| /
€
g 20 /
5
)
2 /
g = e
n /
|
Q 1.0 ,/
O ]
0.5
0

0 10 20 30 40 50 60 70 80 90 100
F — Frequency — MHz
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SN54ABT16244, SN74ABT16244A
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBSO073E — SEPTEMBER 1991 — REVISED JULY 1994

®* Members of the Texas Instruments SN54ABT16244 . .. WD PACKAGE
Widebus O Family SN74ABT16244A . .. DGG OR DL PACKAGE
(TOP VIEW)

¢ State-of-the-Art EPIC-I1B0 BiCMOS Design

Significantly Reduces Power Dissipation 10E |1 U 48 [] 20E
¢ Latch-Up Performance Exceeds 500 mA 1v1 (]2 a7 ] 1A1
Per JEDEC Standard JESD-17 1v2 (|3 46 [] 1A2
* Typical V oL p (Output Ground Bounce) GND[J4 4s[leND
<1lVatVcc=5V, Tp =25°C 1v3[]s  4afl1a3
® Distributed V ¢c and GND Pin Configuration 1v4 [Je 431 1A4
Minimizes High-Speed Switching Noise vee 7 421 vee
* Flow-Through Architecture Optimizes 2vills  afl2ar
PCB Layout 2v2flo 0[] 2a2
® High-Drive Outputs (—32-mA | on, GND E 1099 % GND
64-mA I oL ) 2v3[jin  ss[l2A3
, _ , 2valliz  37[l2a4
. Paqkage Options 'Include Plastic 300-m'|l avilliz  36[]3a1
Shrink SmgII-Outllne (DL) and Thin Shrink _ av2[l1a  35[ 3A2
S_mall-(_)utllne (DQG) Packages and 380-mil oND[lis 34l GND
Fme-Pnch Qeram|c Flat (WD) Package svallie 33 3A3
Using 25-mil Center-to-Center Spacings 3va []17 32 [] 3a4
- Vee i 31l vee
description av1ji9 30|l 4A1
The SN54ABT16244 and SN74ABT16244A are av2[l20 201 4A2
16-bit buffers and line drivers designed GND[]21 28 [JGND
specifically to improve both the performance and 4v3[]22 27 [] 4A3
density of 3-state memory address drivers, clock ava 2z 26[]4A4
drivers, and bus-oriented receivers and 40E [l24  2s5|] 30E

transmitters. These devices can be used as four
4-bit buffers, two 8-bit buffers, or one 16-bit buffer.
These devices provide true outputs and
symmetrical OE (active-low output-enable)
inputs.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT16244A is available in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16244 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16244A 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

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. . Copyright [J 1994, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments ’

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN54ABT16244, SN74ABT16244A

16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073E — SEPTEMBER 1991 — REVISED JULY 1994

logic symbol T

logic diagram (positive logic)

—_— 1 —_—
10E — NENn1 10E O[>
— 48
20E ———— N EN2 47 5
— 25 1A1 1v1
30E —— MNEN3
— 24
40E ——— XN ENg - 6 3
47 -1 L 2 L~
1A1 1v 1Y1
46 3 44 5 s
1A2 1Y2 1A3 1Y
44 5
1A3 1Y3
43 6 43 6
1A4 1Y4 1A4 1Y4
41 8 v
2A1 2V 2Y1
40 9 — 48
2A2 2Y2 20E
38 11
2A3 2Y3
37 12
2A4 24 o1 8 v
36 13
3A1 3V 3Y1 \\[?__.
35 14
40 9
3A2 3v2 2A2 2Y2
33 16
3A3 = 3Y3 /
17
3A4 3v4 38 1
2A3 2Y3
30 19
4A1 4V 4Y1
29 20
4A2 4Y2 37 12
27 29 2A4 P 2Y4
4A3 4Y3
AA4 26 23 av4 25
5OF o[>
t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12. 3A1 36 13 3v1
35 \[ 14
3A2 P 3y2
33 16
3A3 3y3
3A4 32 [ 17 3va
— 24
40E
30 19
4n1 ay1
4A2 29 [ 0 2
27 22
4A3 4vY3
23
ang 28 P av4
Q‘ TEXAS
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SN54ABT16244, SN74ABT16244A
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073E — SEPTEMBER 1991 — REVISED JULY 1994

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

Supply voltage range, Vcc
Input voltage range, V| (see Note 1)

Input clamp current, ik (V| <0)
Output clamp current, Igk (Vo < 0)

Voltage range applied to any output in the high state or power-off state, Vg
Current into any output in the low state, |o: SN54ABT16244

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

Storage temperature range

DL package

+

-05Vto7V
-05Vto7V
—-05Vto55V

SN74ABT16244A . ... .. .

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.

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.

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology

NOTES:

Data Book, literature number SCBD002B.

recommended operating conditions (see Note 3)

SN54ABT16244 | SN74ABT16244A
MIN  MAX MIN MAX UNIT
Vce Supply voltage 4.5 5.5 4.5 5.5 \%
VIH High-level input voltage 2 2 \Y,
VL Low-level input voltage 0.8 0.8 \%
\ Input voltage 0 Vcc 0 Vce \
IoH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Unused or floating inputs must be held high or low.
I
{‘ TEXAS
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SN54ABT16244, SN74ABT16244A
16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

SCBS073E — SEPTEMBER 1991 — REVISED JULY 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
TA==25°CT SN54ABT16244 | SN74ABT16244A
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN  MAX MIN MAX
VK Vcc =45V, I|=-18 mA -1.2 -1.2 -1.2 \Y
Vcc =45V, loH=-3mA 25 25 25
V =5V, | =—3mA
VoK CC OH Vv
loH=—-24 mA
Vcc =45V
IoH =—-32 mA 2% 2
loL = 48 mA 0.55 0.55
VoL Vcc =45V \%
loL = 64 MA 0.55* 0.55
I Vcc =55V, V| = Ve or GND +1 +1 +1 HA
lozH Ve =55V, Vo=27V 108 10 108 HA
lozL Vcc =55V, Vo =05V -108 -10 -108 HA
loff Vee =0, VjorVos<45V +100 +100 HA
Vcc =55V, .
ICEX VG =55V Outputs high 50 50 50 HA
o7 Vcc =55V, Vo=25V -50 -100 -180| -50 —180 -50  -180 mA
Vec =55V, Outputs high 3 2 3
Icc lo=0, Outputs low 32 32 32 mA
Vi =Vcc or GND Outputs disabled 3 2 3
Vcc =55V, Data Outputs enabled 0.05 15 0.05
Oneinputat3.4V, |; -
# o | inputs ) )
Alcc Other inputs at Outputs disabled 0.05 1 0.05 mA
Vce or GND Control inputs 0.05 15 0.05
Ci V|=25Vor05V pF
Co Vo=25Vor05V pF
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
T Characteristics for TA = 25°C apply to the SN74ABT16244A only.
* All typical values are at Vo = 5 V.
8 This data sheet limit may vary among suppliers.
' Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.
switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C | = 50 pF (unless otherwise noted) (see Figure 1)
FROM TO ¥ ce 2=5ECV+ SN54ABT16244 | SN74ABT16244A
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN TYP MAX MIN  MAX MIN MAX
tPLH 1 2.3 3.2 0.7 3.7 1 35
A Y ns
tPHL 1 2.6 3.7 0.5 4.3 1 4.1
t — 1 3 3.8 0.7 5 1 4.8
PZH OE Y ns
tpzL 1 32 4 0.9 5 1 4.8
t — 1 3.6 4.4 1 5 1 4.8
PHZ OF Y ns
tpLz 1 29 37 1 4.3 1 4.1

t Characteristics for TA = 25°C apply to the SN74ABT16244A only.
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SN54ABT16244, SN74ABT16244A
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073E — SEPTEMBER 1991 — REVISED JULY 1994

PARAMETER MEASUREMENT INFORMATION

Vv
¢}
S1
From Output 500 Q / © Open TEST s1
Under Test l GND : m Open
= PLH/tPHL
CL =50 pF 500 Q tpLZ/tpZL (A%
(see Note A)
tpHZ/tPZH Open
LOAD CIRCUIT FOR OUTPUTS
T T T T N 3V
Timing Input \1_.5 \%

N ——— Y

—tyy —> H—Pﬂ—"‘
| ‘ t th

\ \ 3V \ \
Input x %
nput 1.5V L5V Data Input Xl.S v Xl.S v
ov oV

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
3V
Input 15V 15V > Output 15V 15V
(see Note B) : : Control ' '
\ \ oV \ \ ov
\

tpzL l—
tPLH —‘ﬂ—ﬂ H tPHL 7 ltprz —» ‘ﬂ—

| | ——— VoH oy put | | 35V
% 15V ;4; 1.5V averorm 15V
Output ‘ ‘ S1at7vVv ‘ \/_OL_"'_OS/
VoL VoL

\
\
(see Note C) \
\ (PHZ —»  &—
thzH —b M- |

\
|
tPHL —N—D} ‘4—>‘L tPLH vt
utpu ‘ o
V V
| 15V | 15V OH Waveform 2 15V VoH-0.3V O
Output : : S1 at Open :
——— VoL (see Note C) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty < 2.5 ns, tf< 2.5 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 transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Propagation Delay Time vs Temperature

3.000

2.875

2.750

2.625

2.500

2.375

2.250

tpH — Propagation Delay Time,
Low-to-High-Level Output — ns

2.125

2.000

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT
VS
OPERATING FREE-AIR TEMPERATURE
ATOY

T
CL =50 pF,
One Output Switching

-55 -25 5 35 65 95 125

3.00

2.75

2.50

2.25

2.00

1.75

1.50

tpyL — Propagation Delay Time,
High-to-Low-Level Output — ns

1.25

1.00

Ta — Operating Free-Air Temperature —  °C

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT
VS
OPERATING FREE-AIR TEMPERATURE
ATOY

T
CL =50 pF,
One Output Switching

Vcc=45V

Vec=5V —

- Vcc =55V

-55 -25 5 35 65 95 125

Ta — Operating Free-Air Temperature — °C
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
ENABLE-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
DISABLE-FROM-HIGH-LEVEL OUTPUT

Vs Vs
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
OETOY OE TOY
4.00 ‘ T 5.00 ‘
CL =50 pF, CL =50 pF,
375 One Output Switching 475 One Output Switching
@ g
E 2 350 E & 450
[ | e - d = P ®aa
> 5 s-elL Vcc =45V E\*s ---.-.._~
© & 325 = pemss===S  © 2 425 ~
83 ° 3
ST 27 Stedeead
g 3 3.00 S 3 4.00
D < -
SIS Vee =5V g5
2 3 275 ‘ S 375 ——— :
CTE T — - - =T %E — =~ - VYcc=>V
IS 250 N & 350 |
o - —
ST Vee =55V - Vee =55V
2.25 3.25
2.00 3.00
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125
Tpa — Operating Free-Air Temperature — °C Tp — Operating Free-Air Temperature — °C
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
ENABLE-TO-LOW-LEVEL OUTPUT DISABLE-FROM-LOW-LEVEL OUTPUT
Vs VS
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
OETOY OETOY
3.500 ‘ 4.00 ‘
C| =50 pF, CL =50 pF,
One Output Switching One Output Switching
3.375 3.75
E 2 3.250 Vcc=55V .g 2 350 pecodeoooocs Vec =45V |
= [ Stk - o o
» B
g g— 3.125 — _ = e g .g- 3.25
c O // - o ” c O
S -~ - *° Vee=45V ST
= > 3.000 - cCr = g =% = 3.00
2 3 T --T 2 5 Vcc =5V
S S5 I
E T 2.875 PN I 2.75
! re Vce=5V (e
- N 2
N3 2.750 o3 2.50 Vee=55V
2.625 2.25
2.500 2.00
-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125
Tp — Operating Free-Air Temperature — °C Tp — Operating Free-Air Temperature — °C
3 1,
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

3.00

2.75

2.50

2.25

tpd — Propagation Delay Time —ns

2.00

Propagation Delay Time vs Number of Out

PROPAGATION DELAY TIME

puts Switching

PROPAGATION DELAY TIME

VS VS
NUMBER OF OUTPUTS SWITCHING NUMBER OF QUTPUTS SWITCHING
ATOY OETOY
- 4.00
| tpLH, -~ |
Vec=5Y, .’ tPHL Vec=5V. tpzH
Ta = 25°C, J2 Ta = 25°C, /
CL =50 pF 5 @ >, CL=50pF
,/ f 3.75 s //
(&) LY
/ e R /
4 > s S
L d % ]
.’ (@] N
PR < 3.50 MY
S .
% s.-~._...t.PHz
o . e
g -
o
| 3.25
o
HQ.
3.00
4 7 10 13 16 1 4 7 10 13 16

Number of Outputs Switching

PROPAGATION DELAY TIME
VS

Number of Outputs Switching

NUMBER OF QUTPUTS SWITCHING

OETOY
4.00

T
Vcc =5V,
Ta = 25°C, —
CL =50 pF//
=

tpzL

3.50
—

3.00

2.50

tpLz

tpd — Propagation Delay Time — ns

2.00

1 4 7 10 13 16

Number of Outputs Switching
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Propagation Delay Time vs Load Capacitance

ATOY ATOY
ONE OUTPUT SWITCHING FOUR OUTPUTS SWITCHING
5.00 i 6.0 i
Ve =5V, tPHL Vec =5V,
Ta = 25°C, / 55 | Ta = 25°C,
450 - R =500 Q RL =500 Q
il il t
2 F = 10 MHz / L 2 F = 10 MHz PHL,
o / o’ o ° /
_E 4.00 Lt tPLH E S .
4 45 -
g 4 ‘ ) " 4% tPLH
g /. 3 /
— 350 A 2 40 /o
S . S Che
5 / S 35 /
= 200 % g v
a ‘ a
| 1 [ 30 o/
© Ee] . o
L 250 / R >
2.5 /
2.00 2.0
50 100 150 200 250 300 50 100 150 200 250 300
CL — Load Capacitance — pF CL — Load Capacitance — pF
ATOY ATOY
EIGHT OUTPUTS SWITCHING 16 OUTPUTS SWITCHING
6.0 | 6.0 |
Vcec =5V, Vee =5V, tPHL/
55 |- Tp = 25°C, 5.5 |— Tp = 25°C, S
" RL =500 Q, tPHy RL =500 Q, /'
n | F=10MHz . 2 | F=10MHz /. tPLH
| 5.0 /.’ | 5.0 .
© . A
e Yo ya
[ =
4. e = 4,
% > 4 ‘ > > /
° A K] /
a] 13 P3
- 40 / Q 40 .
o c
S / S Mg
© P =
g 35 4 S 35 e
o '/ =3 .
= o o o
T 30 .o/ . 30 ~
. V | . Py <
2 o B 2
et / a
25 g2 T 25
>
2.0 2.0
50 100 150 200 250 300 50 100 150 200 250 300
CL — Load Capacitance — pF CL — Load Capacitance — pF
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Propagation Delay Time vs Input Edge

PROPAGATION DELAY TIME PROPAGATION DELAY TIME
VS 'S
INPUT EDGE INPUT EDGE
ATOY OETOY

_ Vcc =5V,

¥CC 5550(\:/, Tp = 25°C, tpHZ
A = 1 - - - |
V=0t03V, V=0to3V, .-

= RL =500 Q, PR

351 ¢ = S—
CL =50 pF tPHL/ CL =50 pF -
-
L. _~"Ttezn
3.0 /|

3.0 -
/ tPLH

25 ~

2.5 /

tpd — Propagation Delay Time — ns
tpd — Propagation Delay Time — ns

2.0 2.0
1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15

tEDGE — Input Edge — ns tEDGE — Input Edge — ns

PROPAGATION DELAY TIME

VS
INPUT EDGE
OETOY
4.0 [ ‘

Vcc =5V,

Ta = 25°C,

V=0to3V, ¢
2 .| RL=5000 PZL_
i =7 CL=50pF g
()
S 4. e""
% s tpLZ
°
S 30 e ad
S .
.
& 25
e}
HQ

2.0
1 3 5 7 9 11 13 15

teEDGE — Input Edge — ns
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Vonv and VoL p

15 SWITCHING 1 HIGHLHA - Y

Volts — V

-1 Vcc =5V, —
Ta =25°C
l l

0 10 20 30 40 50 60 70 80

t—Time-ns

15 SWITCHING 1 LOWHLA - Y
6 T T
Vcc =5V,
5| Ta = 25°C

\Volts -V

0 10 20 30 40 50 60 70 80
t—Time —ns

VoHyv = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs.
VoLp = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs.
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Typical Characteristics

HIGH-LEVEL OUTPUT VOLTAGE
VS
HIGH-LEVEL OUTPUT CURRENT
4.0 I
Vcec=5Y,
Ta =25°C

3.5

3.0

) ‘/

2.0 ~
/

Von — High-Level Output Voltage - V

15 ~

/

1.0
-100 -80 —60 —40 -20 0
IoH — High-Level Output Current — mA
LOW-LEVEL OUTPUT VOLTAGE
'S
LOW-LEVEL OUTPUT CURRENT
1.0 ‘
Vcc =5V,
> Tp =25°C
| 0.8
)
(2]
£
S
5 06
=
>
O
g
3 04 //
— /
l_l /
L 02
0
10 25 40 55 70 85 100

loL — Low-Level Output Current — mA
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A

Supply Current vs Frequency

OUTPUTS ENABLED

80 I R —
Vcc =5V,
70 |— Ta = 25°C,
High Bias =2.5V,
Low Bias=0.5V /
60
g //
I
E 50 /
5
QO 40 7
> L~
= -
U|3 30
3 //
20 7
10
0
0O 10 20 30 40 50 60 70 80 90 100
F — Frequency — MHz
OUTPUTS DISABLED
2.0
T T
1.8 Vcc=5V,
Ta = 25°C,
1.6 |- High Bias=2.5V,
< Low Bias=0.5V
E 14 _~
= e
o 1.2 //
3 L~
> 1.0 /
g "
a 0.8
I
O —
o 06
0.4
0.2
0

0O 10 20 30 40 50 60 70 80 90 100
F — Frequency — MHz
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SN54ABT16500B, SN74ABT16500B
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

Members of the Texas Instruments
Widebus 0O Family

SN54ABT16500B ... WD PACKAGE
SN74ABT16500B ... DGG OR DL PACKAGE

_ ] (TOP VIEW)
State-of-the-Art EPIC-11B[0 BiCMOS Design
S|gn|f|cantI¥ Reduces Power DI-SSIpatIOI’] oeag 1 ) s6[] GND
UBT O (Universal Bus Transceiver) LEAB [] 2 55[] CLKAB
Combines D-Type Latches and D-Type AL ll3 4[] B1
Flip-Flops for Operation in Transparent, anD [ 4 53[] GND
Latched, or Clocked Mode a2 [ls s2[] B2
® ESD Protection Exceeds 2000 V A3 [ls 51[] B3
Per MIL-STD-883C, Method 3015 Vee U7 s0l] Vee
® Latch-Up Performance Exceeds 500 mA Ad l]8 49]] B4
Per JEDEC Standard JESD-17 A5 ]9 48]] B5
* Typical V oL p (Output Ground Bounce) rs [l 47[lB6
<0.8VatVee =5V, T = 25°C GND [J11 46]l GND
® Flow-Through Architecture Optimizes 2; 12 ji % 2;
PCB Layout o 12 I
® Package Options Include Plastic 300-mil a10 15 22[] B10
Shrink Small-Outline (DL) and Thin Shrink a11 [ 16 afl B11
Small-Outline (DGG) Packages and 380-mil a2 [117 a0 B12
Fine-Pitch Ceramic Flat (WD) Package on s 30[] GND
Using 25-mil Center-to-Center Spacings a13 [ 10 38[] B13
description A4 lla0  s7[lB14
A15[J21  3e[lB15
These 18-bit universal bus transceivers combine Vee U 22 35]] Ve
D-type latches and D-type flip-flops to allow data Al6 []23 34]] B16
flow in transparent, latched, and clocked modes. A17 [] 24 33l B17
Data flow in each direction is controlled by GAle 25 82 % S?SD
output-enable (OEAB and OEBA), latch-enable _Al8 1126 S1UBIS
(LEAB and LEBA), and clock (CLKAB and OEBA[27  3sofl CLKBA
CLKBA) inputs. For A-to-B data flow, the device LEBA {28 29[1 GND

operates in the transparent mode when LEAB is

high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the
A bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB is
active-high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the
high-impedance state.

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are
complementary (OEAB is active high and OEBA is active low).

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the
driver.

The SN74ABT16500B is available in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16500B is characterized over the full military temperature range of —55°C to 125°C. The
SN74ABT16500B is characterized for operation from —40°C to 85°C.

Widebus, EPIC-II1B, and UBT are trademarks of Texas Instruments Incorporated.

Q‘ TEXAS
INSTRUMENTS
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UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright [J 1994, Texas Instruments Incorporated
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.
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SN54ABT16500B, SN74ABT16500B
18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

FUNCTION TABLE T

INPUTS OUTPUT

OEAB LEAB CLKAB A B

L X X X z

H H X L L

H H X H H

H L ! L L

H L ! H H

H L H X BoF

H L L X BoS

t A-to-B data flow is shown: B-to-A flow is similar but
uses OEBA, LEBA, and CLKBA.

t Output level before the indicated steady-state input
conditions were established.

8§ Output level before the indicated steady-state input
conditions were established, provided that CLKAB
was low before LEAB went low.
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SN54ABT16500B, SN74ABT16500B
18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

logic symbol T

OEAB
CLKAB
LEAB

OEBA
CLKBA
LEBA

Al

A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al12
Al13
Al4
Al15
Al6
Al7
A18

1
— 1 EN1
55
—F— P> 2C3
2
e
G2
27
—— 1 EN4
30
—F— P> 5C6
28
e
G5
3 1 - 54
4: 3D 1v T
4V 6D
5 52
—>— —>—
6 51
—>— —>—
8 49
—>— —>—
9 48
—>— —>—
10 47
—>— —>—
12 45
—>— —>—
13 44
14 43
—>— —>—
15 42
—>— —>—
16 41
—>— —>—
17 40
—>— —>—
19 38
—>— —p—
20 37
—>— —>—
21 36
—>— —>——
23 34
—>— —>—
24 33
—>— —>—
26 31
—>— —>—

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

Bl

B2
B3
B4
BS
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

J@ TEXAS
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SN5

4ABT16500B, SN74ABT165008

18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBSO!

logic

abso

57E — DECEMBER 1990 — REVISED JULY 1994
diagram (positive logic)
OEAB —* N
|~
CIKAB —2 CD
LEAB —2 D
|~
LEBA —28 D
|~
CikeA —2 CD
2>
OEBA
[
Al 3 1D 54
B1
C1
> CLK
ja 1D
N c1
CLK
v
To 17 Other Channels
lute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply VOItage range, VG .« vttt -05Vto7V
Input voltage range, V| (except /O ports) (see Note 1) .........coiiiiiiiinieniin.. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ............. -05Vto55V
Current into any output in the low state, |g: SN54ABT16500B ...............ccciiiiiiiinnnnnn.. 96 mA
SN74ABT16500B . ...t 128 mA
Input clamp current, [k (V] < 0) oot e e e e e —-18 mA
Output clamp current, Iogk (VO < 0) oo —-50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DGG package .................... 1w
DLpackage .................... 1.4W
Storage temperature raNgE . ... ...ttt e 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

funct

ional 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.
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.
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SN54ABT16500B, SN74ABT16500B
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

recommended operating conditions (see Note 3)

SN54ABT16500B | SN74ABT16500B
MIN MAX MIN MAX UNIT

Vce Supply voltage 4.5 55 4.5 5.5 \
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \%
\ Input voltage 0 Vce 0 Vce \
IoH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate Outputs enabled 10 10 ns/V
At/AVcc  Power-up ramp rate 200 200 us/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Unused or floating pins (input or 1/0) must be held high or low.

o hase of dovbpment Chivaienshy G & oo i

Shang orscaninue ke ocks it ates, b TEXAS
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SN54ABT16500B, SN74ABT16500B

18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

electrical
otherwise noted)

characteristics over recommended

operating free-air temperature range (unless

Ta =25°C SN54ABT16500B | SN74ABT16500B
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  MAX MIN MAX MIN MAX
VK Vcc =45V, [|=-18mA -1.2 -1.2 -1.2 \%
Vcc=45V, Ipg=-3mA 25 25 25
Vcc =5V, | =-3mA
Vo cc OH v
IoH=-24 mA
Vcc =45V
IOH = - 32 mA 2% 2
loL = 48 mA 0.55 0.55
VoL Vcc =45V \
loL = 64 MA 0.55* 0.55
loff Vce =0, VjorVo<45V +100 +100 A
ICEX Outputs high |Vcc =55V, Vp=55V 50 50 50 HA
) Vcc=0t0 55V,
| Control inputs V| = Ve or GND +1 +1 +1 .
| 2
Ve =21Vt055VY,
A or B ports V| = Ve or GND +20 +20 +20
Io¥ Vec =55V, Vg=25V -50 -100 -180| -50 —180 -50  -180 mA
Vcc=0to 2.1V,
lozPU Vo=05t027YV, +50 +50 +50 HA
OE or OE= X
Vcc=21Vto0,
lozPD Vp=05t027V, +50 +50 +50 MA
OE or OE= X
Vec=21Vto55Y,
lozn8 Vo=27V, OE=22V, 10 10 10 A
OE<0.8 VI
Vcc=21Vto55Y,
lozL8 Vo=05V, OE=2YV, -10 -10 -10 A
OE<0.8 VI
Vce =5.5V, | Outputs high 3 3 3
lop=0,
Icc A or B ports V) = Vg or Outputs low 36 36 36 mA
GND Outputs disabled 3 3 3
Vcc =55V, Oneinputat3.4V,
#
Alcc Other inputs at Vo or GND 50 50 50 WA
Cj Control inputs |V|=25Vor05V 3 pF
Cio A or B ports Vo=25Vor05V 9 pF

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

T All typical values are at Vcc=5V.

¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

§ The parameters lozH and lpzL include the input leakage current.

'For Vo between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state.

#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l TEXAS
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SN54ABT16500B, SN74ABT16500B
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

timing requirements over recommended ranges of supply voltage and operating free-air

temperature (unless otherwise noted) (see Figure 1)

SN54ABT16500B | SN74ABT16500B UNIT
MIN MAX MIN MAX
felock Clock frequency 0 150 0 150 MHz
) LEAB or LEBA high 25 25
ty T Pulse duration — ns
CLKAB or CLKBA high or low 3 3
A before CLKAB! 3 3
. B before CLKBAL 3 3
tsu Setup time — ns
CLK high 1 1
A before LEAB! or B before LEBA! —
CLK low 2.5 25
. A after CLKAB! or B after CLKBA! 0 0
th Hold time ns
A after LEAB! or B after LEBA! 2 2
T This parameter is specified by design but not tested.
switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C | = 50 pF (unless otherwise noted) (see Figure 1)
Vce =5V,
FROM TO TCC_ 2550(:‘ SN54ABT16500B | SN74ABT16500B
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX MIN MAX MIN MAX
fmax 150 200 150 150 MHz
f 1 25 3.6 1 4.2 1 4
PLH AorB BorA ns
tPHL 1 3.2 45 1 5.1 1 4.9
tPLH 1 3.2 45 1 5.6 1 5
LEAB or LEBA BorA ns
tPHL 1 34 45 1 5.4 1 5
tPLH - 1 35 4.7 1 54 1 5.3
CLKAB or CLKBA BorA ns
tPHL 1 35 4.7 1 5.4 1 5.3
tpzH _ 1 34 4.6 1 5.3 1 5.1
OEAB or OEBA BorA ns
tpzL 15 3.8 4.7 15 5.6 15 5.4
tPHZ P 15 45 5.7 15 6.9 15 6.5
OEAB or OEBA BorA ns
tpLz 14 34 4.7 14 5.8 14 5.4
PRODUCT PREVIEW information concerns products in the formative or o
PG 2000 5 S GO, TS WAATONSfesaes 0 AT [0 U
ications are I . TeXi ul I
zﬁgﬁlge or discontinue%hegse products without notice. ‘ l TEXAS
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SN54ABT16500B, SN74ABT16500B
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057E — DECEMBER 1990 — REVISED JULY 1994

PARAMETER MEASUREMENT INFORMATION

7V
@]
s1
From Output 500 Q / © Open
TEST s1
Under Test GND
C| = 50 pF tPLH/APHL Open
(see Note A) 500 Q tpLz/tpzL v
tpHZ/tPZH Open
LOAD CIRCUIT FOR OUTPUTS
—————— - 3V
Timing Input 15V
) S oV
—ty ——> H—bﬂ—b“
\ \ ‘ tsu th ‘
| | 3V
nout \ | 3V
nput 15V L5V Data Input Xl.S v Xl.S v
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
Input 3V outout 3V
utpu
(see Note B) X1-5 \ Xl-S v Control x 1.5V x 15V
oV \ \ oV
\

\ tpzL —¥
tPLH H H tPHL | ez —» ‘ﬂ—

| | ——— VoH oy put | | 35V
% 15V ;4; 1.5V averorm 15V
Output ‘ ‘ S1at7vVv ‘ \/_OL_"'_OS/
VoL VoL

\
\

(see Note C) \
\ (PHZ —»  &—

thzH —b M- |

\
|
tPHL —N—D} ‘4—>‘L tPLH vt
utpu ‘ o
V V
| 15V | 15V OH Waveform 2 15V VoH-0.3V O
Output : : S1 at Open :
——— VoL (see Note C) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty < 2.5 ns, tf< 2.5 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 transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
ENABLE-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
DISABLE-FROM-HIGH-LEVEL OUTPUT

VS VS
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Propagation Delay Time vs Number of Qutputs Switching

PROPAGATION DELAY TIME PROPAGATION DELAY TIME
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

tpd — Propagation Delay Time — ns

Propagation Delay Time vs Load Capacitance
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Propagation Delay Time vs Input Edge
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PROPAGATION DELAY TIME

VS VS
INPUT EDGE INPUT EDGE
ATOB LEABTO B
5.0 | | 50 | |
Vce =5V, Vcc =5V,
Ta = 25°C, Ta = 25°C, .
, 45—V=0w03V, , 45—V=0w3YV, PLH}yz
¢ moma o, 8| s o
o L=°Up P o L=2Up t
£ r £ 2T tPHL
= 4.0 P = 4.0 g
P z 7
© . ©
2 35 1 _— 2 35
'% . / '% /
S Le- T tehL S /
g ol _~ 8
g 30 e g 30
a '/ a
I / I
2 2.5 2 2.5
S . {' = S .
2.0 2.0
1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15
tEDGE — Input Edge — ns tEDGE — Input Edge — ns
PROPAGATION DELAY TIME
VS
INPUT EDGE
CLKABTOB
4.00 ‘
Vcc =5V,
3.75 |— Ta = 25°C,
w V=0to3YV,
C| =50 pF
E L p
'_
3.25
3 tpLH
E D1
- 3.00 e T
2 am==
E L .=- - ® /*
g 2.75 p— tPHL
& —]
a
| 2.50
°
HCL
2.25
2.00
1 3 5 7 9 11 13 15
teEDGE — Input Edge — ns
¥ 7
EXAS
INSTRUMENTS
14-76 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

tpd — Propagation Delay Time — ns

tpd — Propagation Delay Time — ns

Propagation Delay Time vs Input Edge
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Vonv and VoL p

17 SWITCHING 1 HIGHLHB - A
6 T T
Vcec =5V,
5| Ta =25°C

Volts — V

-2
0 10 20 30 40 50 60 70 80

t—Time—-ns

17 SWITCHING 1 LOWHLB - A
6 1
Vcc =5V,
5| Ta = 25°C

Volts — V

-2
0 10 20 30 40 50 60 70 80

t—Time —ns

VoHyv = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs.
VoLp = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs.
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

Typical Characteristics
HIGH-LEVEL OUTPUT VOLTAGE
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B

| cc — Supply Current — mA

Supply Current vs Frequency

OUTPUTS ENABLED

°| Transparent Mode

Clock Mode

110 R . B
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70 2~
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50 [»°
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F — Frequency — MHz

NOTE: Characteristics for latch mode are similar to those when in clock mode.
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B
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similar to those when in clock mode.
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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