54ABT/74ABT245C

General Description

The 'ABT245C contains eight non-inverting bidirectional
buffers with TRI-STATE outputs and is intended for bus-ori-
ented applications. Current sinking capability is 64 mA on
both the A and B ports. The Transmit/Receive (T/R) input
determines the direction of data flow through the bidirec-
tional transceiver. Transmit (active HIGH) enables data from
A ports to B ports; Receive (active LOW) enables data from
B ports to A ports. The Output Enable input, when HIGH,
disables both A and B ports by placing them in a High Z
condition.

Features

B Bidirectional non-inverting buffers

m A and B output sink capability of 64 mA, source capa-
bility of 32 mA

NNational Semiconductor

April 1994

Octal Bidirectional Transceiver with TRI-STATE® Outputs

B Guaranteed output skew

B Guaranteed multiple output switching specifications

® Output switching specified for both 50 pF and 250 pF
loads

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

B Guaranteed latchup protection

® High impedance glitch-free bus loading during entire
power up and power down cycle

m Non-destructive hot insertion capability

| Disable time is less than enable time to avoid bus
contention
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TRI-STATE® s a registered trademark of National Semiconductor Corporation
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Pin Descriptions

Truth Table

-y

Pin Names Description Inputs Output
OE Output Enable input (Active LOW) OE T/R
T/R Transmit/Receive input L L Bus B Data to Bus A
Ag-Az Side A Inputs or TRI-STATE Outputs L H Bus A Data to Bus B
Bop-Bz7 Side B Inputs or TRI-STATE Outputs H X High Z State
H = HIGH Voltage Level
L = LOW Voitage Level
X = immaterial
Logic Diagram
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Absolute Maximum Ratings (ote 1)
If Military/Aerospace specified devices are required, DC Latchup Source Current —500 mA
please con'tact the Nati.onal Semiconductor Sales Over Voltage Latchup (I/0) 10V
Office/Distributors for availability and specifications. Note 1: Absolute maximum ratings are values beyond which the device may
Storage Temperature —65°Cto +150°C be damaged or have its useful Iife impared Functional operation under
Ambient Temperature under Bias —55°Cto +125°C these condtians 1S ot impled.
) ) Note 2: Either voitage imit or current imit 1s sufficient to protect inputs
Junction Temperature under Bias
Ceramic —55°Cto +175°C A
Plactic onOte 1+ 150°G Recommended Operating
Vg Pin Potential to Conditions
Ground Pin —0.5Vto +7.0V Free Air Ambient Temperature
Input Voltage {(Note 2) —0.5Vto +7.0V l(\:mmary ial - Si:)?é?[ ++1 ggg
Input Current (Note 2) —30mAto +5.0 mA s onl'nrsezfla - 0
. upply Voltage
V"':at%: g‘i’:;‘bel‘;fof‘”y Output Military +4.5Vto +55V
Power-off State —0.5Vto 5.5V ‘G‘ommermal +48Vio +5.5V
in the HIGH State —0.5Vta Veg Minimum Input Edge Rate (AV/AY)
. Data Input 50 mV/ns
Current Applied to Output Enable Input 20 mV/ns
in LOW State (Max) twice the rated lg| (mA)
DC Electrical Characteristics
ABT245C
Symbol Parameter Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 Vv Recognized HIGH Signal
ViL Input LOW Voltage 0.8 v Recognized LOW Signal
Veo Input Clamp Diode Voltage -1.2 v Min Iy = —18 mA (OE, T/R)
VoH Output HIGH | 54ABT/74ABT 25 \" Min loH = —3mA (Ap, Bn)
Voltage 54ABT 2.0 v Min | low = —24 mA (An, By
74ABT 20 v Min loH = —32mA (A, Bp)
Vor Output LOW | 54ABT 0.55 v Min loL = 48 mA (A, Bp)
Voltage 74ABT 0.55 loL = 64 MA (An, Br)
" Input HIGH Current 5 A Max Vin = 2.7V (OE, T/R) (Note 3)
5 s ViN = Ve (OF, T/R)
lgwi Input HIGH Current _ =
Breakdown Test 7 A Max | Viy = 7.0V (OE. T/R)
IBvIT Input HIGH Current _
Breakdown Test (1/0) 100 A Max VIN = 5.5V (An. Br)
e Input LOW Current -5 A Max Vin = 0.5V (OE, T/R) (Note 3)
-5 | M VN = 0.0V (OE, T/R)
Vio Input Leakage Test Iip = 1.9 A OE, T/R)
4.78 v 0.0 All Other Pins Grounded
I + lozx | Output Leakage Current 50 pA | 0 — 5.5V | Vout = 2.7V (A, Bp); DE = 2.0V
L + lozL | Output Leakage Current —50 pA | 0 — 5.5V | Voyt = 0.5V (A, Bp); OE = 2.0V
los Output Short-Circuit Current -100 —275 | mA Max Vout = 0.0V (A, Bp)
lcEX Output High Leakage Current 50 KA Max VouT = Vee (An. Bp)
Izz Bus Drainage Test Vout = 5.5V (An, Br);
100 | A 00 | ArOthers GND
locH Power Supply Current 50 nA Max All Outputs HIGH
lcoL Power Supply Current 30 mA Max All Outputs LOW
locz Power Supply Current 50 pA Max OE = Vg, T/R = GND or Vg
All Other GND or Voo
Note 3: Guaranteed but not tested.
3

M 501122 0080535 L0l WM




DC Electrical Characteristics (continued)

ABT245C
Symbol Parameter Units | Vee Conditions
Min Typ Max
lccT Additional Outputs Enabled 2.5 mA Vi = Vgc — 2.1V
Icc/ Input Outputs TRI-STATE 25 mA | Max | OE, T/RV, = Voo — 2.1V
Outputs TRI-STATE 50 pA Data Input V| = Vg — 2.1V
All Others at Vg or GND.
lccp Dynamic Icc No Load mA/ Outputs Open
(Note 2) 0.1 Mz | Max OE = GND, T/R = GND or Voo
One Bit Toggling, 50% Duty Cycle (Note 1)

Note 1: For 8 bits toggling, lccp < 08 mA/MHz.

Note 2: Guaranteed, but not tested.

DC Electrical Characteristics (soic package)

Conditions

Symbol Parameter Min Typ Max | Units | Vce C_ = 50 pF, Ry = 5000
Voip Quiet Output Maximum Dynamic Vg 0.7 1.0 \ 50 | Ta = 25°C (Nots 1)
VoLv Quiet Output Minimum Dynamic Vor -13 -10 \ 50 | Ta = 25°C(Note 1)
Vouv Minimum High Level Dynamic Output Voltage 27 31 A 5.0 Ta = 25°C (Note 3)
ViHD Minimum High Level Dynamic Input Voltage 20 1.7 \ 5.0 | Ta = 25°C(Note 2)
ViLo Maximum Low Level Dynamic Input Voltage 0.9 0.6 \' 50 | Ta = 25°C (Note 2)

AC Electrical CharacteristiCs (soic and SSOP package)

Note 1: Max number of outputs defined as (n). n-1 data inputs are driven OV to 3V. One output at LOW. Guaranteed, but not tested.

Note 2: Max number of data inputs (n) switching. n-1 inputs switching OV to 3V. Input-under-test switching. 3V to threshold (Vi p), OV to threshold (ViHp).
Guaranteed, but not tested.

Note 3: Max number of outputs defined as (n). n — 1 data inputs are dnven 0V to 3V. One output HIGH. Guaranteed, but not tested.

I L501l22 008053k

74ABT 54ABT 74ABT
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C
Symbol Parameter Vee = +5V Vee = 4.5V-5.5V Vee = 4.5V-5.5V Units
CL = 50 pF CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
tpLH Propagation Delay 1.0 2.1 3.6 1.0 4.8 1.0 3.6 ns
tPHL Data to Outputs 1.0 24 36 1.0 48 1.0 3.6
tpzH Output Enable 1.5 32 6.0 1.0 6.5 15 6.0 ns
tpzL Time 15 37 60 20 7.5 1.5 6.0
tpHz Output Disable 1.0 36 586 1.7 7.4 1.0 5.6 ns
tpLz Time 10 33 56 1.7 6.5 1.0 56
Extended AC Electrical Characteristics (soic package)
74ABT 74ABT 74ABT
—40°Cto +85°C Ta = —40°Cto +85°C Ta = —40°Cto +85°C
Voo = 4.5V-5.5V Vg = 4.5V=-5.5V Vee = 4.5V-5.5V
Symbol Parameter C_ = 50pF CL = 250 pF CL = 250 pF Units
8 Outputs Switching 1 Output Switching 8 Outputs Switching
{Note 4) {Note 5) (Note 6)
Min Typ Max Min Max Min Max
froggle Max Toggle Frequency 100 MHz
tpLH Propagation Delay 15 5.0 15 6.0 25 85 s
tpHL Data to Outputs 1.5 5.0 1.5 6.0 25 8.5
4
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Extended AC Electrical Characteristics (soic package)

74ABT 74ABT 74ABT
—~40°C to +85°C Ta = —40°Cto +85°C Ta = —40°Cto +85°C
Vec = 4.5V=-5.5V Vec = 4.5V-5.5V Vee = 4.5V-5.5V
Symbol Parameter Cp = 50 pF Cp = 250 pF Cp = 250 pF Units
8 Outputs Switching 1 Output Switching 8 Qutputs Switching
(Note 4) (Note 5) (Note 6)
Min Typ Max Min Max Min Max
tpzH Output Enable Time 1.5 6.5 2.5 75 25 9.5 ns
tpzL 1.5 6.5 25 7.5 25 11.0
tpHZ Output Disable Time 1.0 6.5 (Note 7) (Note 7) ns
tprz 1.0 5.6

Nate 4: This specification is guaranteed but not tested The hmits apply to propagation delays for all paths descrnbed switching in phase (1.e., all low-to-high, high-
to-low, etc).

Note 5: This specification 1s guaranteed but not tested The limits represent propagation delay with 250 pF load capacitors in place of the 50 pF load capacitors in
the standard AC load. This specification pertains to single output switching only

Note 6: This specification is guaranteed but nat tested. The limits represent propagation delays for all paths descnbed switching in phase (1.e., all low-to-high, figh-
to-low, etc ) with 250 pF load capacitors in place of the 50 pF load capacitors in the standard AC load.

Nate 7: The TRI-STATE delays are dominated by the RC network (5004, 250 pF) on the output and have been excluded from the datasheet.

Skew (soI(C package)

74ABT 74ABT
Ta = —40°Cto +85°C Ta = —40°C to +85°C
Vee = 4.5V=-5.5V Ve = 4.5V=-5.5V
Symbol Parameter C_ = 50 pF Cp = 250 pF Units
8 Outputs Switching 8 Outputs Switching
(Note 3) (Note 4)
Max Max
tosHL Pin to Pin Skew 3
{Note 1) HL Transitions 13 2 ns
tosLH Pin to Pin Skew
(Note 1) LH Transitions 10 18 ns
tps Duty Cycle
{Note 5) LH-HL Skew 20 35 ns
tosT Pin to Pin Skew
2.0 R
(Note 1) LH/HL Transitions 3.5 ns
tpv Device to Device Skew
(Note 2) LH/HL Transitions 20 35 ns

Note 1: Skew Is defined as the absolute value of the difference between the actual propagation delays for any two separate outputs of the same device. The
speciiication applies to any outputs switching HIGH to LOW (togH), LOW to HIGH (tgg| ), or any combination switching LOW to HIGH and/or HIGH to LOW
(tosT) The specification is guaranteed but not tested

Note 2: Propagation delay vanation for a given set of conditions (1 @, temperature and Vec) from device to device This specification 1s guaranteed but not tested.
Note 3: This specification is guaranteed but not tested. The imits apply to propagation delays for all paths descnbed switching n phase (1 @, all low-to-high, high-
to-low, etc)

Note 4: These specifications guaranieed but not tested Tha limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors
n the standard AC load.

Note 5: This descnbes the difference between the delay of the LOW-ta-HIGH and the HIGH-to-LOW transiion on the same pin. it is measured across all the
outputs (drivers) on the same chip, the worst (largest deita) number s the guaranteed specification. This specification 1s guaranteed but not tested

Capacitance
Conditions
Symbol Parameter Typ Units Tp = 25°C
CiN Input Capacitance 5.0 pF Vee = OV (OE, T/R)
Cyiso (Note 1) 170 Capacitance 1.0 pF Vo = 5.0V (Ap, Bp)

Note 1: Cy/p is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012.
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tpLH v8 Temperature (Ta)
Cp = 50 pF, 1 Output Switching

6.00
5.00
4.00 MAX
3.00
TYP @ 4.5V
2.00
TYP @ 5.5V
1.00
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0.00
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TL/F/10945-14
tpLH VS Load Capacitance
1 Output Switching, Tp = 25°C
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tpyH vs Load Capacitance
8 Outputs Switching, Tpo = —40°C to +85°C
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tpHL V8 Temperature (Tp)

Ci. = 50 pF, 1 Output Switching
6.00
5.00
4.00 MAX

oo o e ==
3.00 TYP @ 4.5V
2.00 TYP @ 5.5V
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tpHL vs Load Capacitance
1 Output Switching, Ty = 25°C
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tpyL vs Load Capacitance
8 Qutputs Switching, T = 25°C
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Dashed lines represant design characteristics; for spacified guarantees, refer to AC Charactenstics Table
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tpz) vs Temperature (Ta)
C_ = 50 pF, 1 Output Switching
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1.00 MIN

0.00

tpzL vs Temperature (Tp)
Cy = 50 pF, 8 Outputs Switching
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2.00
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tpzy vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
8.00

7.00
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6.00

5.00

TYP @ 4.5V
4.00

I
TYP @ 5.5V

3.00

2.00

1.00 MIN
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-40°C 25°C 85°C
TL/F/10945-22

~55°C -40°C 25°C 85°C 125°C
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tpLz vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
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tpLz vs Temperature (Ta)
C. = 50 pF, 8 Outputs Switching
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tpyz vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
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TYP @ 4.5V

TYP @ 5.5V

MIN

-55°C -40°C 25°C 85°C 125°C

TL/F/10945-25

Dashed lines represent design charactenstics, for specrtied guarantees, refer to AC Characteristics Table
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tpzH vs Temperature (Ta) tpHz vs Temperature (T4)
C = 50 pF, 8 Outputs Switching Cy = 50 pF, 8 Outputs Switching
8.00 8.00
7.00 7.00 A
6.00 MAX 6.00
5.00 YP @ 4.5V 5.00
TYP @ 4.5V
4.00 4.00
TYP @ 5.5V TYP @ 5.
3.00 3.00 5.5V
2.00 MIN 2.00
g WIN
1.00 1.00
0.00 0.00
-40°C 25°¢ 85°C -40°¢C 250¢ 85°¢

TL/F/10945-26

tpzy vs Load Capacitance
8 Outputs Switching, T4 = 25°C

tpz1 vs Load Capacitance
8 Outputs Switching, Ty = 256°C

TL/F/10945-27
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2.00 — == —-em o = =] 200 F———— —d e mee= T
3 MIN MIN
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TL/F/10945-28 TL/F/10945-29
tpLH and tpy) vs Number Outputs Switching Icc vs Frequency, Average, Ty = 25°C,
Vee = 5.0V, Tp = 25°C,C, = 50 pF All Outputs Unloaded/Unterminated
6.00 100
5.00
MAX _ _w== 80
- -
4.00 == =" v
-
- Tou, TYP. 60
3.00 B lec Viy = 5.5V
/ (mA) /
/ Tory TYP- 40
2.00 //
____________———— 20 L
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0.00 0
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TL/F/10045-30 Frequency (WHz)
TL/F/10945-31
Dashed lines rep design ch stics; for specified refer to AC Ch Table.
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AC Loading

+7V OPEN
a1tz ALL OTHER
5008
5000

TL/F/10945-6
*Includes pg and probe capacttance

FIGURE 1. Standard AC Test Load

AC Waveforms
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FIGURE 3. Propagation Delay Waveforms
for inverting and Non-Inverting Functions

le— ty
CLOCK OR
CONTROL )( Vm= 1.3V
INPUT
fonL
Vm
DATA
ouT
Vm
o

TL/F/10945-9
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FIGURE 2a. Test input Signal Levels
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FIGURE 2b. Test Input Signal Requirements
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FIGURE 5. TRI-STATE Output HIGH
and LOW Enable and Disable Times
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FIGURE 6. Setup Time, Hold Time

and Recovery Time Waveforms
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Ordering Information

defined as follows:
Temperature Range Family

74ABT = Commercial
54ABT = Military

74ABT 245C

Device Type

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

s C

[——|><

Special Variations
X = Devices shipped in 13" reels
QB = Military grade device with
environmental and burn-in
processing shipped in tubes.

Package Code
P = Plastic DIP
D = Ceramic DIP
S = Smalt Qutline (SOIC JEDEC)
L = Leadless Ceramic Chip Carrier (LCC)
F = Flatpak

MSA = Shrink Small Qutline (EIAJ SSOP, Type Il)
SJ = Small Outline (SOIC EIAJ)

Temperature Range
C = Commercial (—40°C to +85°C)
M = Military (—55°C to + 125°C)

R L501122 0080542 a4l mm
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Physical Dimensions inches (millimsters)

NS Package Number J20A

20-Lead Ceramic Dual-In-Line Package (D)

0 200 +0 005
(50800 127)
e 5oy 001540010
P "‘—ﬂ {0381 £0254)
| D350+0 008 0015
{8890 20.203) _>' | 00630075 ) _ LLULLLILE
{16001 905) P ‘ j0178-0279)
RTYP
L\[ozz-u 28
T— 1 — @sss-am
aor7-ooss 4 / v !
v | P
we-zm p——
P 0045-0055 | _u
~ Z (11a3-1 397) A
DETAIL A e 00670083 *| < A nos—aos
{17022 108} —ra-1am)
v
Top View Side View P
1450 004020010
{10160 254)
3PLCS
Bottom View
L ]
© 076
MiN rv%- WAXTYP
ooz T
(0559)—| |-— 0.006
MAX TYP (0 152)
MINTYP
Detail A .
£20A (REV D1
20-Terminal Ceramic Chip Carrier (L)
NS Package Number E20A
0985
0.025 f 25 019) >
{0 635) MAX
Ao pd [is] [1e] [7] [1] [1s] {ss] [1a] [re] [id
0.220-0.310 o
(6 588—7.874)
/‘ [T T2 e Ta [T TsT L0 ] To] o
0.005-0 020
{01270 508)
RAD TYP 0 037 £0.005
0940£0.127)
0005 0 055+0,005
- — B
0.180 02900320 (0127} (139710127) ™ o0z—0om
(ﬁ?le [‘—(7_355 Z8.128) BLASS SEALANT I MIN 0.508—1.524)
h | ] 020
i HH T H T 5 630)
¥ Il y WAX
]
sas B 84° 125 00
_ 3e0) 0125-0200
0008-0012 MmN (3175-5080)
{02030 305)
83100 410 0 060 0.018+0 003
(787410 41} {1524) {0 457 £0 076)
MAX
BOTH ENDS 1000 010
{2540£0.254)
J20A (REV M)

11

W L501122 00480543 7448 MR




Physical Dimensions inches (millimsters) (Continued)

04960512

{12.508 —13 00S) >

W 19 1B 7 B 15 M 13 12 M

P AAAARAAARS

20-Lead Small Outline Integrated Circuit EIAJ (SJ)
NS Package Number M20D
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r~ L1 T nzu B
00080013 R _ o 0058 0.014 —0.020
— {0102) D 0160 050 0 356) —_— — 220U Typ
0.229 —6 330 [ _
oLt toaos ALLLEAD TIPS N o 12m) am 10,358 -0 506)
8008 ryp
0.203) M208 (REV F)
20-Lead Small Outline Integrated Circuit JEDEC (S)
NS Package Number M20B
0.492- 0.500
< {1250-12.70) >
mﬁﬁﬁﬁﬁ “éﬁé
S N\
0°-8° 0.265 - 0.819 0.205-0.213
{F483—-a.109 {5.207-5410)
5 CEEL ﬁ
00160031 5 6 7 8 3 10
{0406-0.787)
DETAILF
oo REF 0.067 - 0.083
0.006- 0.010 (1803 {i.702-2.108)
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[ \
I fmmm{ SEATING PLANE
— L_ 0048 _.l L_M
TG b iz LH0-0010
{0.000-0.254)
SEE DETAILF 0014-0020
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Physical Dimensions inches (millimeters) (Continued)

[nnnnnnnai

0.684 0.12 41+

A
L~

PR G ——
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20-Lead Plastic EIAJ SSOP (MSA)
NS Package Number MSA20
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20-Lead Plastic Dual-In-Line Package (P) 208 (REV A)
NS Package Number N20B
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[e——— 0.540 MAX ——|

Physical Dimensions inches (milimeters) (Continued)

Lit. # 101406-002

~—»| [« 0.005 MIN TYP

!

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

54ABT/74ABT245C Octal Bidirectional Transceiver with TRI-STATE Outputs

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

0.090
o050 ¥
0.040
| .050 +0.005
- oo 0.050 oggs — |~
20 . N
Tvp
1 0.285 wax |y
2 GLASS
DETAIL A
PIN #1
IDENT |
0.006
0.004 0.019 1yp _,”__
TYP 0.015

0.045 MAX r—
TYP

20-Lead Ceramic Flatpak (F)
NS Package Number W20A

0.370

0.250 N

0.270

0.260
0.012
0.008

DETAIL A
0.370
0.250

W20A (REV E)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National National National National Semiconductores National Semiconductor
Corporation GmbH Japan Ltd. Kong Ltd. Do Brazil Ltda. (Australia) Pty, Ltd.
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National does not assume any responsibility for use of any ercurtry descnbed, no circurt patent kenses are Implied and Nabional reserves the nght at any time without notice ¢ 4 l’. 1 1' O

B L501122 0048054k 497 M




