54ACT11651, 74ACT11651
OCTAL BUS TRANSCEIVERS AND REGISTERS

D3445, MARCH 1990-REVISED OCTOBER 1990

S4ACT11651 . .. JT PACKAGE

¢ Inputs are TTL-Voltage Compatible 74ACT11651. . . DW OR NT PACKAGE

* Bus Transceivers/Registers (TOP VIEW)
¢ Independent Registers and Enables for A GABJ] 1 J 28] CAB
and B Buses At{] 2 27[] sAB
¢ Multiplexed Real-Time and Stored Data M 26 % B1
A3} 4 25{] B2
® Inverting Data Paths Asfls  24[IB3
. GND[| s 23] B4
® Flow-Through Architecture Optimizes PCB anD[] 7 22[] Veo
Layout GNDfls 21§l veo
* Center-Pin Vcc and GND Configurations GND[lo 20 Bs
Minimize High-Speed Switching Noise Asll 1o 1eflBS
Asf]11 1sflB7
® EPIC™ (Enhanced-Performance Implanted A7[J12  17]]B8
CMOS) 1-um Process Asfl1z  1s[lcBA
*  500-mA Typical Latch-Up Immunity at GBA[ 14 15[l SBA

125°C
. . . 54ACT11651 ... FK PACKAGE

Package Options Include Plastic “Small (TOP VIEW)

Outline” Packages, Ceramic Chip Carriers, g

and Standard Plastic and Ceramic 300-mil §83LL88

DIPs V== | == | s | s e

. 4 32 1 282726

description B1[]s 25 B7

These devices consist of bus transceiver circuits, sas[]e 24[1 B8
D-type flip-flops, and control circuitry arranged for casf]7 23] cea
multiplexed transmission of data directly from the GAB[] s 22[] sBA
data bus or from the internal storage registers. Atfle 21[JGBA
Enables GAB and GBA are provided to control the A2[] 10 20[ A8
transceiver functions. SAB and SBA control pins A3[] ”12 1314 15 16 171319[ A7
are provided to select whether real-time or stored o T s e Y s s s
data is transferred. The circuitry used for select g 89928
control eliminates the typical decoding glitch that [CECRCNT]

occurs in a multiplexer during the transition
between stored and real-time data.

Alow input leve! 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 internal D flip-flops by low-to-high transitions at the appropriate ¢lock pins
(CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the real-time transtfer
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.

ation current as of publication dste. Products conform to
spacifications per the lerms of Texas Instruments stendard warranty. T
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TRANSFER STORED DATA TO A AND/OR B

Figure 1. Bus Transfer Diagram
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FUNCTION TABLE
— INPUTS DATA VO OPERATION OR FUNCTION
GAB | GBA CAB CBA SAB | SBA A1 THRU A8 B1 THRU B8
L H HorlL Horl X X Input Input Isofation
L H 1 t X X tnput Input Store A and B Data
X H t HorlL X X Input Unspecifiedt Store A, Hold B
H H t t x# X Input Output Store A in both registers
L X HorlL t X X Unspecifiedt Input Hold A, Store B
L L t ' X x# Output Input Store B in both registers
L L X X X L Output Input Real-Time B data to A Bus
L L X Hort 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 HorL X H X Input Output Stored A Data to B Bus
H L HorlL Hortl H H Qutput Output Stored A Data to B Bus and
Stored B Data to A Bus

1 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 simuitaneously. Select control = H: clocks must be staggered in order to load both registers.

logic symbol$

14
GBA‘—B EN1 [BA]
GAB————EN2[AB]
ceA-— > Ca
sBA Gs
caB — > c6
SAB G7
= | r
6
aler A L] 4Dj< g1
1°e> 1 =
6D 71 =1
j O
? 7
A )
4 24
A3 <=-.[ g»— B3
5 23
FYR :-I y B4
10 20
as 4:1- :I‘*— B85
1" 19
A6 —¢ >I- jbv B6
12 18
A7 ¢ :-.[ :j<+— B7
13 17
AB —¢ :-I Q«»— B8

§ This symbol is in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
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logic diagram (positive logic)
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133

A23 d-——-————-J———-———dJ 2582
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A3 2 B3
A4—‘*11° 7 CHANNELS IDENTICAL l*’—zo B4

A5 TO CHANNEL 1 ABOVE [ _B5

Pin numbers shown are for DW, JT, or NT packages.

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

SUPPIY VORBGE FANGE, VoG« - et e vttt it ettt et ettt et -05Vto7V
Input voltage range, Vi (see NOte 1) ... ...ttt e -05VtoVge+05V
Output voltage range, Vo (seeNote 1) ........oovvtiiiin i, -05VtoVee+05V
Input clamp current, Tk (V] <00rVI>VEG) i iiii e e e =20 mA
Output clamp current, ok (Vo <00rVO>VEE) wvvttirinr et + 50 mA
Continuous output current, 1o (VO =01t0VEEC) -+ v vnierinie it + 50 mA
Continuous current through Vo or GNDPINS ......oiiiuii i + 200 mA
Storage temperature range  .......vvvut ettt —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.

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

SNS4ACT11651 SN74ACT11651
MIN NOM WMAX| MIN NOM WMax| UNIT
vee Supply voltage 4.5 5 55 45 5 5.5 v
ViH High-level input volitage 2 2 \%
ViL Low-{evel input voltage ‘\q;%.a 08 v
v input voltage 0 & Voo 0 Vgl V
Vo Output voltage 0 «QQ Vee 0 Vee \
OH High-leve! output current PR —24 —-24| mA
oL Low-level output current opv 24 241 mA
At/Av Input transition rise or fall rate X0 10 0 10{ nsiV
TA Operating free-air temperature —55 1251 -40 85 °C

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

otherwise noted)

f Ta=25°C 54ACT11651 | 74ACT11651
PARAMETER TEST CONDITIONS vee N A T N x| YN
45V 4.4 4.4 4.4
'oH =-50pA 5.5V 5.4 5.4 5.4
sev i 7 e v
IoH = - 50 mAT 55V 3.85
IoH = - 75 mAT 55V 3.85
ow-s0u v XN T
45V 0.36 ,\Q“’q, 5 0.44
vou loL =24 mA 55V 036 | Rkt 05 oas]| ¥
IoL = 50 mAT 55V X7 185
IoL = 75 mAT 55V 1.65
0z AorBportsS |V =Vggor GND 5.5V =05 *10 5| pA
] Controt Inputs | V| = Vgg or GND 55V =01 z1 1| pA
Icc VI=VcgorGND, Ig=0 55V 8 160 80 pA
algc¥ V| = Vgg or GND 55V 0.9 1 1] mA
Cj Control inputs | V| = Vg or GND 5V 45 pF
Cio A or B ports V| =Vee or GND 5V 10 pF

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
1 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 vee:
§ For 1/O ports, the parameter lpz includes the input leakage current.

timing requirements over recommended operating free-air temperature range, Vegc =5V =+ 0.5V
(unless otherwise noted) (see Note 2)

Ta=25°C 54ACT11651 | 74ACT11651
MIN MAX MIN MAX MIN  MAX UNIT
flock  Clock frequency 0 90 0 (V90 0 90 | MHz
tw Pulse duration, CAB or CBA high or low 55 580G 5.5 ns
tsu Setup time, A before CAB? or B before CBA? 4.5 Q?% 45 ns
th Hold time, A after CAB? or B after CBAt 2 2 2 ns
NOTE 2: Load circuit and voitage waveforms are shown in Section 1.
PRODUCT PREVIEW information concerns products in the formative or
et s Chuichile s et *3
discontinue thess products without notice. Tm
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S

switching characteristics over recommended operating free-air temperature range,

Vee =5V £ 0.5V (unless otherwise noted) (see Note 2)

PARAMETER FROM TO Ta =25°C 54ACT11651 | 74ACT11651 UNIT
(INPUT) {OUTPUT) MIN TYP MAX MIN  MAX MIN  MAX
frmax 20 90 90 MHz
i g 5.6 8. X A X .
PLH AorB BorA 26 9 26 107 2.6 9.9 ns
tPHL 47 7.7 107 47 128 47 1.9
tPLH 5.5 84 112 55 138 55 127
AorB
PHL CBA or CAB 63 95 127| 63 153] 63 141| ™
tpLH SBA or SABT 48 76 104] 48 128] 48 118
N B AorB ns
tPHL with A or B high 4.1 77 12| 41 A433( 41 124
tPLH SBA or SABT 3 62 93 M3 3 104
) AorB PENY ns
PHL with A or B low 56 87 17] &8 141 56 13
tpzH _ 4 7.4 107 <4 129 4 19
GBA A ns
tpzZL 43 82 119| 43 145 43 133
1 _ 5.9 7.7 8.5 59 10.4 59 10
PHZ GBA A ns
tpLz 5.1 69 87| 51 96| 5.1 9.2
t . L R . X 7
PZH GAB B 5.9 9 121 59 151 59 13 ns
tpzL 64 98 132 64 163| 6.4 149
t 7 71 X 47 7 4.7
PHZ GAB B8 4 9.5 10 10 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 = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
tput: 1
de Power dissipation capacitance per gate Outputs e.nab]ed CL=50pF, f=1MHz 6 pF
Outputs disabled 15
PRODUCT PREVIEW Information concerns products in the formative or
B S
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