54ACT11651, 74ACT11651
OCTAL BUS TRANSCEIVERS AND REGISTERS

D3445, MARCH 1990 REVISED OCTOBER 1990

® Inputs are TTL-Voltage Compatible
* Bus Transceivers/Registers

* Independent Registers and Enables for A
and B Buses

* Muitiplexed Real-Time and Stored Data
® Inverting Data Paths

* Flow-Through Architecture Optimizes PCB
Layout

* Center-Pin Vo and GND Configurations
Minimize High-Speed Switching Noise

* EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um Process

* 500-mA Typical Latch-Up Immunity at
125°C

* Package Options Include Plastic “Small
Outline” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DiPs

description

These devices consist of bus transceiver circuits,
D-type flip-flops, and contral circuitry arranged for
multiplexed transmission of data directly from the
data bus or from the internal storage registers.
Enables GAB and GBA are provided to control the
transceiver functions. SAB and SBA control pins
are provided to select whether real-time or stored
data is transferred. The circuitry used for select
control eliminates the typical decoding glitch that
occurs in a multiplexer during the transition
between stored and real-time data.
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A low input level selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental
bus-management functions that can be performed with the octal bus transceivers and registers. Data on the A
or B bus, or both, can be stored in the internat D flip-flops by low-to-high transitions at the appropriate clock pins
(CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the real-time transfer
mode, itis also possible to store data without using the internal D-type flip-flops by simultaneously enabling GAB
and GBA. In this configuration, each output reinforces its input. Thus, when all other data sources to the two
sets of bus lines are at high impedance, each set of bus lines remains at its last state.

The 54ACT11651 is characterized for operation over the full military temperature range of -55°C to 125°C. The
74ACT11651 is characterized for operation from -- 40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated

UNLESS QTHERWISE NOTED this document containg PRODUCTION DATA
information currenl a3 of publication date. Producls conlorm to
specifications per the (srms of Texss Insiruments standard warranty.

ion pl g does nol include testing ol all paramaters,

Texas
INSTRUMENTS

X

Copyright € 1990, Texas Instruments Incorporated

POST OFFICE BOX B55303 ® DALLAS, TEXAS 75265

2-35



54ACT11651, 74ACT11651
OCTAL BUS TRANSCEIVERS AND REGISTERS

03445 MARCH 1990 -REVISED OCTOBER 1390

TNy "\F T N—r "\_(

b o————— 4

b o g \ > @

pn

B ) 2 m( T @
it A ~ '~

E
{

GAB  GBA CAB CBA  SAB  SBA GAB GBA CAB CBA  SAB  SBA
L L X X X L H H X X L X
REAL-TIME TRANSFER BUS B TO BUS A REAL-TIME TRANSFER BUS A TO BUS B
-~ ) - T P e

rlrT ) |
[
! |
P ;
< [ | m « o
] [ I [ @ » I n
m | 1 | o g I o]
I I\ @
[
| I
|
Lo j\_ =
] i ’ S 11
GAB GBA CAB CBA  SAB  SBA GAB GBA CAB CBA  SAB  SBA
X H ' X X X H L Horl Horl H H
L X X t X X
L H t t X X
STORAGE FROM A AND/OR B TRANSFER STORED DATA TO A AND/OR B

Figure 1. Bus Transfer Dlagram
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FUNCTION TABLE
INPUTS DATA /0
— OPERATION OR FUNCTION
GAB GBA CAB CBA SAB SBA At THRU A8 B1 THRU B8

L H Horl Hork X X Input Input Isalation
L H t t X X nput Input Store A and B Data
X H + HorL X X Input Unspecified’ Store A, Hold 8
H H 1 ’ x¥ X Input Output Store A in both registers
L X HorlL i X X Unspecified! Input Hold A, Store B
L L t t X x¥ Output Input Store B in both registers
L L X X X L Output Input Real-Time 8 data 10 A Bus
L L X HorL X H Output Input Stored B Data to A Bus
H H X X L X Input Output Real-Time A Data to B Bus
H H HorlL X H X Input Output Stored A Data to B Bus
H L HorlL HorL H H Output Output Stored A Data to B Bus and

Stored B Data to A Bus

 The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled,
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.
¥ Select control = L- clocks can occur simultaneously. Select control = H: clocks must be staggered in order 1o load both registers

logic symbol$
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a7 % >—I U»— 87
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A8 —% :-I —<—T<->— BS

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication §17-12.
Pin numbers shown are for DW, JT, and NT packages.
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logic diagram (positive logic)
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Pin numbers shown are for DW, JT, or NT packages.

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

SUppPly VOItAGE rANGE, VG v o e oot ettt it e e
Input voltage range, Vi (see Note 1) ... ... ... i
Output voltage range, Vg (see Note 1)

-05Vto7V
05V toVge + 05V
05V toVge + 05V

Input clamp current, Lk (V)< 00rV>Veo) e = 20 mA
Output clamp current, log (Vo <00rVo>Vog) - v + 50 mA
Continuous output current, Ig (Vg =010VEa) oo + 50 mA
Continuous current through Voo or GNDpins ... + 200 mA

Storage temperature range

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 10 absclute-maximum-rated conditions for extended periods may affect device reliability

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed
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recommended operating conditions

SN54ACT11651 SN74ACT11651
MIN NOM MAX| MIN Nom max| YUNIT
vee Supply voltage 45 5 55| 45 5 55| V
ViH High-leve! input voltage 2 N 2 \
VL Low-level input voltage Y8 o8] v
M Input voltage 0 “(/;‘ vee 0 vee v
Vo Output voltage 0 ,\Q i vee 0 vce N
10H High-leve! output current \)U —24 —-24| mA
ot Low-level output current XS 24 241 mA
Al/Av Input transition rise or fafl rate o 10 0 10| nsiv
TaA Operating free-air temperature - 55 126 - 40 85 °C

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

| PARAMETER TEST CONDITIONS Vee Ta=257C SIACTINES! | 74ACTINEST |\
MIN  TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
lon = - S0 uA 55V 5.4 5.4 5.4
cev [ eer = I v
IoH = - 50 mAt 5.5V 3.85
ton = - 75 mAf 5.5V 3.85
oL -50w4 oV XN A X
45V 0.36 Q\"Qﬁ,s 0.44
vou ‘oL = 2¢mA 55V 03] E 05 04| ¥
loL = 50 mat 55V R 165
loL = 75 mAtl 55V 1.85
10z AorBopors’ [V, =Vegor GND 55V +05 10 +5| pA
iy Control Inputs | V) = Vg or GND 55V £ 0.1 =1 =1 A
‘ce V) =VccorGND, Ig=0 55V 8 160 80 wA
algct V| = Ve or GND 55V 0.9 1 1{ mA
Ci Control inputs | V| = Vg or GND 5V 45 pF
Cic A or B ports Vi=Vgg or GND 5V 10 pF

1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
¥ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to VoG,
Sfor O ports, the parameter Iz includes the input leakage current.

timing requirements over recommended operating free-air temperature range, Vecc =5V =+ 05V
(untess otherwise noted) (see Note 2)

Ta=25C_| 54ACTH1651 | 74ACTHES1 || o
MIN  MAX| MIN MAX| MIN MAX

toock  Clock frequency 0 90 0 (90 0 90| MHz

ty Pulse duration, CAB or CBA high or low 5.5 508" 5.5 ns

tsy Setup time, A before CAB1t or B before CBA¢ 4.5 Q%'ga‘ 45 ns

th Hold time, A aher CAB? or B after CBAt 2 X3 2 ns

NOTE 2: Load circuit and voitage waveforms are shown in Section 1.

denign phana of cl lats snd othar
arn dusign goale. Texss Inatruments ressrves the righl la change o
discontinun thess products without natics.

PRODUCT PREVIEW information concerns products In the formative or
di ﬁ’
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switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5 V (unless otherwise noted) (see Note 2)

PARAMETER FROM TO Ta=25C 54ACT11851 | 74ACT11851 UNIT
E (INPUT) (OUTPUT) MIN TYP MAX| MIN MAX|[ MIN MAX
frmax 90 90 90 MHz
k¢ 2.6 5.6 8.9 26 10.7 2.6 .9
PLH AorB BorA o ns
tPHL 47 77 107 47 128 47 1.9
tPLH AorB 5.5 84 112 55 13.8 55 127
TPHL CBA or CAB 63 95 127| 63 153| 63 141]
1PLH SBA or SABT AorB 48 76 104] 48 129] 48 18]
tPHL with A or B high 4.1 77 12| 41 Aa3| 41 124
tPLH SBA or SABT 3 62 93 AN 3 104
AorB . ns
tPHL with A or B low 56 87 117 9‘5“‘22‘: 141 56 13
t _ 4 74 107 12.9 4 119
PZH TaaA A ns
tpzL 43 82 119 43 145 43 133
1 — 59 7.7 95 59 10.4 59 10
PHz GeA A ns
tpLz 51 6.9 8.7 51 9.6 5.1 9.2
1 9 9 121 . 15.1 5. 13.7
PZH GAB B 5 58 15 5 13 ns
tpzL 6.4 98 132 64 163 64 149
t 4.7 7.1 95 47 107 4.7 10
PHZ GAB B ns
tpLz 3.8 6.1 8.4 3.8 9.1 3.8 8.8
1 These parameters are measured with the internal output state of the storage register opposite to that of the bus input
NOTE 2. Load circuits and voltage waveforms are shown in Section 1.
operating characteristics, Voc =5V, Ta = 26°C
PARAMETER TEST CONDITIONS TYP UNIT
tputs enabled 61
Cpd Power dissipation capacitance per gate Outputs B. Cy =50 pF, f=1MHz pF
Qutputs disabled 15

PRODUCT PREVIEW Information cancerns produm ln m formative or

denign phass of

are design goals. Teuns lnstruments ressrves IM righl to change or

dlscontinue thass products without notice.
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