SN54ABT541B, SN74ABT541B

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS093G - JANUARY 1991 — REVISED JULY 1996
® State-of-the-Art EP/C-11B™ BiCMOS Design SN54ABT541B. .. J OR W PACKAGE
Significantly Reduces Power Dissipation SN74ABT541B .. -g_g'P D‘)I:Ié‘r:’,)on PW PACKAGE
® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17 oei il ) 200l Voo
® Typical Vg p (Output Ground Bounce) A1[l2 19[] OE2
<1VatVgc=5V,Tp=25C A2(]s 18]] Y1
® High-Drive Outputs (-32-mA lgy, 64-mA Igp ) A3[]4 17[] v2
® Package Options Include Plastic A4lls 16[] Y3
Small-Outline (DW), Shrink Small-Outline Aslle  1sflv4
(DB), Thin Shrink Small-Outline (PW), Asfl7  14flvs
Ceramic Flat (W) Packages, Ceramic Chip A7[l8 13[] Y6
Carriers (FK), and Plastic (N) and Ceramic As[]o 12[] v7
(J) 300-mil DIPs GND[j1o 1] vs

description SN54ABTS541B . .. FK PACKAGE

The 'ABT541B octal buffers and line drivers are (TOPVIEW)
ideal for driving bus lines or buffering memory S L Slﬁ
address registers. The devices feature inputs and <o =10
. . s/ LILILILIU]
outputs on opposite sides of the package to 3 2 1 2019
facilitate printed-circuit-board layout. A3 []a 18E Y1
A4 |ls5 171] Y2
The 3-state control gate is a two-input AND gate A5 % 6 16[] va
with active-low inputs so that if either output-en- A6 [17 15[] va
able (OE1 or OE2) input is high, all eight outputs a7 [ 8 14 vs
are in the high-impedance state. 9 10 11 12 13
A 0m
To ensure the high-impedance state during power @ 2 e e
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 SN74ABT541B is available in TI's shrink small-outline package (DB), which provides the same /O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT541B is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT541B 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 H X z

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
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- - -

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated

DATAmIM¢}nnallon current as g ublicalﬂon date. Produc;;gomonn to %
specifications per the terms exas Instruments stan warranty. - lE‘ XAS

Producﬂ:; processing does not necessarily include testing nfngl
paramets INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

8961723 0106337 TOL WM



SN54ABT541B, SN74ABT541B

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS093G — JANUARY 1991 — REVISED JULY 1996
. " I _ ]
logic symbolt logic diagram (positive logic)
55 1 N & OE1 —1—c
— EN — 19
OE2 _1_9__B OE2 g
1 C 2 18
Al 1 VI———— 1
3 17 L~ l
A2 — Y2
4 16
A3 5 15 Y3 To Seven Other Channels
Ad Y4
6 14
A5 Y5
7 13
A6 Y6
8 12
A7 Y7
9 1
A8 —M— ————— Y8

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 VOIAGE raNGE, VoG -t vttt et it ettt e -05Vto7V
Input voltage range, Vi (see Note 1) ... . .ot e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vtobs5V
Current into any output in the low state, Ig: SNS4ABTS41B ...........c.ivvininineneenenannnn. 96 mA
SN74ABTS41B . ... 128 mA

Input clamp current, L (V] < 0) oot -18 mA
Output clamp current, Iok (VO < 0) .+« e ettt ettt e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DBpackage .................... 0.6W
DWpackage ................... 16W

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

Storage temperature range, Tgtg - -« -« «vvveeereeeet 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 negative-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. For more information, refer to the Package Thermal Considerations
application note in the ABT Advanced BiCMOS Technology Data Book.

recommended operating conditions (see Note 3)

SN54ABT541B | SN74ABT541B
UNIT
MIN  MAX MIN  MAX
Vee Supply voltage 4.5 &35 45 5.5 \
VIH High-level input voltage 2 o7 2 v
VL Low-level input voltage } j 0.8 0.8 \'
loH High-level output current s -24 -32| mA
oL Low-level output current = 48 64 mA
TA Operating free-air temperature “ -55 125 -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
L . N
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electrical characteristics over recommended operating free-

otherwise noted)

SN54ABT541B, SN74ABT541B
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS093G — JANUARY 1991 — REVISED JULY 1996

air temperature range (unless

TaA = 25°C SN54ABT541B | SN74ABT541B
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX[ MIN MAX| MIN  MAX
VIK Vec=45V, ||=-18mA -1.2 -1.2 -1.2 \
Vcc=45V, IgpH=-3mA 25 25 25
Vee =5V, loH=-3mA
VOH \Y
IoH=—-24mA
Vee=45V
loH =-32mA 2t 2
loL =48 mA 0.55 0.55
VoL Vec=45v 2k v
loL = 64 mA 0.55+ 0.55
Iy Vcec =55V, Vi=VggoorGND +1 1 *1 pA
Veec =0t 2.1V, _
'0zPU  |vgZosVio27V, BE-=X 150 0 el I
Voc=21Vto0, — &
lozPD Vo=05Vt027V, OE=X 150 %& 0 50| pA
lozH Vcc=55Y, Vo=27V 10 < 10 10| pA
lozL Vec =58V, Vp=05V -10 s 10 -10 pA
loff Vee =0, ViorVo <45V 100 ] +100| pA
ICEX Vcc=55Y, Vpo=55V |Outputs high 50| & 50 50| pA
lo¥ Veec=55Y, Vp=25V -50 -140 -180| -50 -180| -50 -180| mA
Outputs high 5 250 250 250 | pA
Veeg=55V, Ig=0,
lcc Vj = Vo or GND Outputs low 22 30 30 30 mA
Outputs disabled 1 250 250 250 pA
Voo =55V, Outputs enabled 15 15 15 mA
AlgcS Oneinputat3.4V, Outputs disabled 50 50 50| pA
Other inputs at Vo or GND - ['eontrol inputs 15 15 15| ma
o Vi=25Vor05V 3 pF
Co Vo=25Vor05V 6 pF

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

1 Al typical values are at Ve = 5 V.

% 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 Vo or GND.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C|_ = 50 pF (unless otherwise noted) (see Figure 1)

Vee=5V,
FROM TO SN54ABT541B | SN74ABT541B
Tp =25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
tPLH A v 1 2 32 138 1 3.6 N
tPHL 1 26 35 1 &2 1 3.9
t _ 2 35 45 2aY 8 2 4
PZH 58 v B ns
tpz| 1.9 4 5.1 18" 65 1.9 5.9
t — 2.2 4.4 54 20 6 22 5.8
PHZ OE Y i ns
tpLz 15 3 4| <5 4.8 1.5 4.4
tsk(o)ﬂ 0.5 & 0.5 ns

1 Skew between any two outputs of the same package switching in the same direction. This parameter is specified by design.
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SN54ABT541B, SN74ABT541B
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS093G - JANUARY 1991 - REVISED JULY 1996

PARAMETER MEASUREMENT INFORMATION

From Output ?38,8
Under Test l GND
CL=50pF
(see Note A) I 500 Q
LOAD CIRCUIT
| tw |
: I 3v
Input 1.5 VX X1 S5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
3v
Input X1 S5V X1 5V
I | oV

tPLH —lﬂ—b‘ H tPHL

. ——— Vou
0utput l 15V I 15V
| VoL

[
tPHL —H—tf “—+ tPLH

I I
Output \ 15V ZK 15V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

NOTES: A.
B.

C includes probe and jig capacitance.

VoH

VoL

o 7V
SV O Open

Timing Input

Data Input

Output
Control

Output
Waveform 1
St1at7Vv
(see Note B)

Output
Waveform 2
$1 at Open
(see Note B)

I ]
TEST St
tPPLH/tPHL Open
tpLZtpZL v
tPHZPZH Open
—————— 3V
15V
A= - 0V
| tsu th |
| | 3v
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
3v
| | ov
Pz — r— I
| tprz —¥
I | r_ 35V
I RISY | LvgL+o3v
I oL oL
| IPHZ —¥
thzH —¥ }1— |
Yn_pay YOH
(1_5\, '{ VoH-03V
=0V
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

LOW- AND HIGH-LEVEL ENABLING

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.
D.

Figure 1. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo=50Q,t<25ns,t;<25ns,
The outputs are measured one at a time with one transition per measurement.
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