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54AC/74AC648 '
Octal Transceiver/Register with TRI-STATE® Outputs

General Description Features

The "AC648 consists of registered bus transceiver circuits, B Independent registers for A and B buses

with outputs, D-type flip-flops and control circuitry providing = Multiplexed real-time and stored data transfers
multiplexed transmission of data directly from the inputbus  m TRI-STATE outputs

ar from the Internal storage registers. Data on the A gr B m 300 mil slim dual-in-line package

bus will be loaded Into the respective registers on the LOW-

to-HIGH transition of the appropriate clock pin (CPAB or : a:tep;;: Z‘:Ltlrgimﬁf mA
CPBA), The four fundamental data handling functions avail-

able are illustrated in Figures 1 thru 4 (See Pags 2).

Ordering Code: see sections

Logic Symbols Connection Diagrams
IEEE/IEC Pin Assignment
s C — for DIP, Flatpak and SOIC
R 3Ert (84)
_ﬁ 3EN2 (AB) CPAB~{ 1 ~ 24 [=Veo
ook P ¢4 : sie—2 23}~com
R—{3 2f-s8A
=14 =8
C B9 By B, By B, B By By i-ls 205
L-16 198,
TLF/10133-1 A7 1855,
e L 1718
As=19 18~5;
Ag=110 1585
= 148
aD=112 13}=5,
TL/F/10133-3
Pin Assignment
for LCC and PCC
Ay Ay Ry He Ky &y By
Emm@m@@
Pin Names Description
Ag-A7 Data Register A Inputs,
Data Register A TRI-STATE Outputs
Bo-B; Data Register B Inputs,

Data Register B TRI-STATE Qutputs
CPAB, CPBA Clock Pulse inputs

SAB, SBA Transmit/Receive Inputs

DR, G Qutput Enable Inputs

TL/F/10133-4
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Function Table [=SA =3}
L]
Inputs Datai/0 Function -
G DIR_CPAB CPBA SAB  SBA | Ap~A; | Bg-By -
H X HorL HorL X X Isolation
H X e X X X Input Input Clock Ap Data into A Register
H X X Ve X X Clock By, Data info B Register
L H X X L X . An to By—Real Time (Transparent Mode)
L H e X L X Clock A, Data into A Register
L H HeL X H X | Imeut | Oulput | o egister to By (Stored Mode)
L H e X H X Clock A, Data into A Register and Output to B,,
L L X X X L Bp to Ap—Real Time (Transparent Mods)
L L X Ve X L - Clock By, Data into B Register
L L X  HoL X W Ot | InRut o ister to Ag (Stored Mode)
L L X e X H Clock By, Data into B Register and Output to Ay,
*The data ouiput functionta may bo enabled or disabled by various signals at the G and DIR Inputs. Data InpUt functions are aiways enabled; l.o,, data at the bus
pica wil be stored on every LOW-to-HIGH transition of the clock Inputs. ~
H = HIGH Voltage Level
L = LOW Voitage Level
X = Imelevant
/" = LOW-to-HIGH Transition
Real Time Transfer Real Time Transfer
A-Bus to B-Bus B-Bus to A-Bus
pE A=BUS - D A-BUS ’
< » o A A Lt
REG REG REG REG
P A AR 4 » < »
o eeUs - o Bes
N T TWRNMO133-7 N TL/F/0133-8
FIGURE 1 - ] _FIGURE 2
Storage from Transfer fram
Bus to Register Regilster to Bus
) A-BUS ) A-BUS - )
i - f ’ Lal
T sl ) B-US 4
N TLF/M0139-0 N T TUR/o183-10
FIGURE 3 FIGURE 4 )
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Logic Diagram T' $2 -3)
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TO 7 OTHER CHANNELS
. TUF/10133-5
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Rating (vote 1)

Recommended Operatin

g .

e

It Milltary/Aerospace specified devices are required, Conditions _ -
please contact the National Semiconductor Sales Supply Voltage (Vo) 7 - s A 3 '
Office/Distributors for avallabllity and specifications. 'AC i 2.0V to 6.0V
Supply Voltage (Vco) —05Vto +7.0V . 'ACT 45Vio 55V
D(\:/ Input lgigee Current (i) 20 mA Input Voltage (V) 0VtoVeg
1= —0 =20 m
Vi = Vg + 05V +20mA gp“z’r::ix;";a:r‘:;:gm - WVtoVeo
DC Input Voltage (V) —0.5Vto Voo + 0.5V 74AC/ACT . —40°Cto +85°C
D%Oummgxe Current (k) 20 mA 64AC/ACT —55°Cto +125°C
o= —0. - T
Vo = Vg + 0.5V  +20mA Mlmgug\e wcpeust Edge Rate (AV/At).
DC Output Voltage (Vo) —0.8VtotoVce + 0.8V VN from 30% to 70% of Vg -
DC Output Source Veg @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) £50mA Minimum Input Edge Rate (AV/At)
DC Vg or Ground Current 'ACT Devices
per Output Pin {Icc or Ignp) +50 mA Vin from 0.8V to 2.0V ’ -
Storage Temperature (Tgya) —65°Cto +150°C Vco @ 4.5V, 55V 125 mV/ns
Junction Temperature (T,) '
cbip 1756°C
PDIP 140°C
Note 1; Absolute maximum ratings are those values beyand which damage
fo the device may occur. The databook spacifications should be met, without
exception, to ensure that the system desian IS reliable over its power supply,
tomperature, and output/input loading variables, National doss not recom- =
mend operation of FACT™ circuits outside databook spacifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Symbof Parameter Vee Ta = +25°C Ta= Ta= Units Conditlons -
(4] —55°C to +125°C | —40°C to +85°C -
Typ Guaranteed Limits }
ViH Minimum High Leve! | 3.0 15 2.1 241 241 Vout = 0.1V
Input Voltage 45 225 3.16 3.15 . 3.15 \' orVeg — 04V . .
55 275 | 3.85 3.85 - 385 o T
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 . 0.9 Vout = 0.1V
Input Voitage 4.5 2.25 1.35 1.35 . 1.35 ' orVeg — 0.1V
5.5 2.75 1.65 1.65 1.65 .
Vou Minimum High Level | 3.0 | 2.99 29 29 29 lour = —50 pA
Qutput Voltage 45 4.49 44 44 44 A . .
6.5 5.49 54 654 5.4
*ViN = ViLorViy
3.0 2.56 24 246 C—12mA
4.5 3.86 37 3.76 v loH —24 mA
5.5 4.86 4.7 4,76 —24mA
Vou Maximum Low Level | 3.0 | 0.002 | 0. 0.1 A lout = 50 pA
Output Voltage 45 {0001 | 04 0.1 04 v | -
55 | 0.001 0.1 0.1 . 0.1
S *ViN = ViLorViy
3.0 0.36 0.50 0.44 - 12mA
4.5 0.36 0.50 ] 0.44 v loL 24 mA
) 55 0.36 0.50 0.44 24 mA
N Maximum Input . . V| = Vgg, GND
Leakage Current 556 +0.1 +1.0 £1.0 rA o
*All outputs loaded; thrasholds on input associated with output under test,
TMaxdmum test duration 2.0 ms, ane output loaded at a time.
4-275

Powered by ICminer.com Electronic-Library Service CopyRight 2003

-
Y
(-]

SCL



NATIONAL SEMICOND (LOGIC) 3LE D mN bL501122 0072352 4 EENSCI

© -
3 - - .
©| DC Characteristics for ’AC Family Devices coniney ~ /- S = 3/
74AC 54AC _ | 74AC _ ) T
Symbol Parameter | YO | T4 = +a5°C Ta= - Ta= Units |  Conditions
(\}] —55°Cto +125°C | —40°C to +85°C : .
Typ Guaranteed Limits
loLp tMinimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max
lowp | OutputCurrent 55 —50 ~75 mA -| Voup = 3.85V Min
leg Maximum Quiescent Vin = Veo
Supply Current 55 80 160.0 800 pA or GND
lozt Maxirum 1/0 i . Vi(OE) = Vi, Vi
Leakage Current 6.5 +0.6 +11.0 +6.0 #A | Vi=VYcc, GND
Vo = Vg, GND
*AK outputs loaded; thresholds on Input associated with output under test.
tMaximum test duation 2,0 ms, one output loaded at a time,
Note: liy and Icc @ 3.0V are guaranteed 1o be less than or equal to thb respactive limit @ 5.5V Vg
I for B4AC @ 25'C Is identical to 74AC @ 25°C.
AC Electrical Characteristics: see Section 2'for Waveforms
74AC 54AC 74AC
. - Ta= —65C | Ta= —40°C
Symbol Parameter vee T 120 to +125°C to+85C | units | RO
L=30p CL = 50pF CL = 50 pF .
Min Typ Max Min Max Min Max
teLH Propagation Delay 3.3 15 10.0 15.5 15 - 170 ns |23 4
Clock to Bus 5.0 1.5 7.0 11.0 1.5 120 !
toHL Propagation Delay 3.3 1.5 8.5 13.5 1.5 145 ns | 234
ClocktoBus 5.0 1.6 6.0 105 1.6 115 '
toLH Propagation Delay 3.3 1.6 6.0 10.0 1.5 11.0 ns 234
Bus to Bus 5.0 1.5 4.0 7.0 1.0 7.5 '
tPHL Propagation Delay 3.3 1.5 6.6 9.0 1.5 10.0 ns |2.34
Bus to Bus 5.0 1.5 3.5 7.5 1.0 8,0 '
teLH Propagation Delay 33 1.5 15 125 1.5 14.0
: SBAorSABto Ajor B, 50 15 55 9.0 1.5 10.0 ns | 23,4
| (with A or B HIGH or LOW) . ) )
teHL Propagation Delay 33 1.5 75 125 1.5 14.0 -
SBAorSABto A, or By 5.0 15 55 9.5 15 10.5 ns | 23,4
) (with A, or B, HIGH or LOW) )
tpzH Enable Time 33 | 15 65 1.0 1.0 15 | | o,
GloAjorBy 5.0 1.5 5.0 8.0 1.0 9.0
tezL. Enable Time 33 1.5 7.0 11.0 1.0 12,5 ns 2.6
GtoAqorBy 5.0 1.5 50 8.0 1.0 9.0
tenz Disable Time 3.3 15 7.5 12,0 1.0 18.0 s 2.5
GtoAporB, 5.0 1.5 6.0 10.0 1.0 11.0
torz Disable Time 3.9 1.5 7.0 115 1.0 12,5 ns 2.6
GtoAporB, 5.0 1.5 55 9.0 1.0 10.0
tezH Enable Time 33 1.5 6.0 125 1.0 14.0 ns 2.5
DIR to Ap or B, 5.0 15 4,5 9.5 1.0 10.5
tpzL Enable Time 3.3 1.5 6.5 13,0 15 145 | o | o6
DIR to Ay or B, 5.0 1.6 4.5 9.0 1.0 106
teyz | Disable Time 33 | 15 70 115 N T R
DIR to Ap or B, 5.0 1.5 5.5 9.0 1.0 10.0
o1z Disable Time 3.3 1.5 7.0 13.5 1.5 15,0 ns 2.6
DIR to A, or By, 5.0 1.8 6.0 9.5 1.0 10.0
*Voitage Range 3.9 Is 3.3V £0.3V
Votiage Range 5.0 s 5.0V 0.5V
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AC Operating Requirements: see Section 2 for Waveforms ; - S;‘ 3( :
. - 74AC 54AC 74AC 7
. Tao= —55C | Ta= —40°C -
* =
Symbol Parameter v&‘; 2‘ _ :.;:5': ; to +126°C to +85°C Units :’g
L=30p CL=50pF | Cp=50pF -
Typ - Guaranteed Minimum
ts Ssetup Time, HIGH or LOW, 33 20 © 3.0 35 ‘e 27
Bus to Clock 5.0 1.5 20 T 20 ) )
th Hold Time, HIGH or LOW, 33 -1.5 1] 0 . ns 27
Bus to Clock 5.0 ~-0.5 1.0 1.0 .
tw Clock Pulse Width 3.3 20 35 40 ns ) 2.3
HIGH or LOW 5.0 20 3.0 " 30 ;
*Voltage Rangs 3.3 [s 3.3V £0.3V |
Votlage Range 5.0 18 5,0V £0.5V
Capacitance .
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Voo = 5.0V
Cep Power Disslpation Capacitance 65.0 - pF Voo = 5.0V
Cio Input/Output Capacitance 15.0 pF " Voo = 5.0V
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