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54AC11652, 74AC11652

Octal Bus Transceivers and Registers with 3-State Outputs

These devices consist of bus transceiver circuits, D-type flip-flops, and control 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 will eliminate the typical decoding glitch that occurs in a multiplexer during
the transition between stored and real-time data. 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.
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54AC11652, 74AC11652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3107, DECEMBER 1989-REVISED OCTOBER 1930

Bus Transcelvers/Registers

54AC11652...JT PACKAGE
74AC11652 ... DW OR NT PACKAGE

Independent Registers and Enables for A (TOP VIEW)
and B Buses cas [T Uzsl]cas
Multiplexed Real-Time and Stored Data A1z 27[dsas
a2[]s  26[0B1
Flow-Through Architecture Optimizes PCB A3[]a 25[ ] B2
Layout Aaa(ls  24a[]B3
Center-Pin V¢ and GND Contfigurations g:g E? ;3 % 3‘::(:
Minimize High-Speed Switching Noise oo e 21f]vee
EPIC™ (Enhanced-Performance Implanted GND[]s  20[]85
CMOS) 1-um Process A5[J10  19]]86
As[]11  18[]87
500-mA Typical Latch-Up Immunity at A7[2 17088
125°C A8[z  16[]CBA
GBa[Ju4  15[])SBA

Package Optlons Include Plastic “Small
Outline” Packages, Ceramic Chip Carrlers,
and Standard Plastic and Ceramic DIPs

54AC11652 . . . FK PACKAGE

TOP VIEW)

description o 9y

These devices consist of bus transceiver circuits, Lol R e §

D-type flip-flops, and contro! circuitry arranged for 4 3 2 1282726

multiplexed transmission of data directly from the B1[]5 25(]B7

data bus or from the internal storage registers. sABl)s 24(]B8

Enables GAB and GBA are provided to control the CcABl)7 23(]ceA

transceiver functions. SAB and SBA control pins GABlJ8 22[]SBA

are provided to select whether real-time or stored A]9 21[JGBA

data is transferred. The circuitry used for select A2{]10 20(]A8

control will eliminate the typical decoding glitch A3 19[]A7

that occurs in a multiplexer during the transition }% |1_§H1'_0;r1_§‘ 1_61%}_%

between stored and real-time data. A low input Tt o0ogwe

level selects real-time data, and a high selects tzzzz <<

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 data bus, or both, can be stored in the internal D fiip-flops by fow-ta-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, it is 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 1o the two sets of bus lines are at high impedance, each set of bus lines will remain at its last
state.

The 54AC11652 is characterized for operation over the full military temperature range of — 55°C to 125°C.The
74AC11652 is characterized for operation from — 40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this decument contains Capyright © 1990, Texas Instruments Incorporated

PRODUCTION DATA infermation current as of
publication dats. Products conform to specifications
par the terms of Texas Instruments stenderd
wacranty. Production ng not necessarily
include testing of all paramaters.
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54AC11652, 74AC11652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3107, DECEMBER 1989 REVISED OCTOBER 1990

BUS A
BUS B

GAB GBA CAB CBA SAB SBA
L L X X X L

REAL-TIME TRANSFER
BUSBTOBUS A

A CAB CBA SAB SBA

GAB GB
X H ' X X X
L X X ' X X
L H t t X X

STORAGE FROM
A AND/OR 8/

BUS A

sus B

GAB GBA CAB (CBA SAB SBA
H H X X L x

REAL-TIME TRANSFER
BUSATOBUSB

GAB (GBA CAB CPBA SAB SBA
H L Hork Horl H H

TRANSFER STORED DATA
TO A AND/OR B

FIGURE 1. BUS TRANSFER DIAGRAM
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54AC11652, 74AC11652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3107, DECEMBER 1989 REVISED CCTOBER 1990

FUNCTION TABLE

Nl

INPUTS " patayot i
-— - c e~ 2. — QPERATION OR FUNCTIO
GAB GBA| CAB CBA |SAB SBA A1 THRU A8 L 81 THRU B8
L H HorL Horl X TXTT 77”;;‘-“ T Vlapu( ) Isclation
L H t t X X Store A and B Data
X H + HorL X x | fr\put UHspec\f\edT Store A, Hold B
H H t t xt x| Input Output Store A in both registers
U X [Rol X x 1 " Unspecfieat | Input Hold A, Store B
L L }» t t X x# Output Input Store B in both registers
e U X X T x To ’"O;‘pu"’\” ) "7;;’[ " | Rea'Tire B Datato ABus
L L X HorlL X H Stored B Data to A Bus
‘viHiﬁ WX X L X . Output "Rezl-Time A Data to B Bus
I H H Hor L X H X Stored B Data to 8 Bus
Stored A Data to B Bus and
H L Horl Hert H H Output Output | Stored B Data 0 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 simultaneously.
Select control = H: clocks must be staggered in order to load both registers.

logic symbol$§

logic diagram (positive logic)

-

CHANNELS

_na dea 19
Gea ——Jen1 (BAI can
2] el
GAB EN2 [AB] CBA
1151
CBA 18 >Cca S8A 28
SBA (15) a5 cAB _D(,z’
127}
CAB 28) [>Cs SAB
SAB 127} a7
| - (26)
a2 =14 4D <> 81
- 1 = if
6D 7 >1
{ = %y
13) LI 125) -
A2 j—ﬁbaz Al e
14) (24)
S G e
(5) 123)
A4 4’—: j—» 84
(10 (20)
(1 (19)
i S B Sk
1n2) (18)
A7 4»—: :j—q-o- B7
(13 17
A8 4&—: j—ﬁ 88

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
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54AC11652, 74AC11652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3107, DECEMBER 1989 REVISED OCTOBER 1990

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

Supply voltage range, VG - - - « v -« oo e e ~05Vto7V
Input voltage range, Vi (see Note 1) ... . ... ... .. .. .. o -0.5VtoVgoc+05V
Output voltage range, Vo (seeNote 1) . . ... . ... .. ... . . . . . -05VtoVgc+05YV
Input clamp current, K (Vi << 00r VI > VCC) -« oo +20 mA
Output clamp current, IOK (VO < 00rVO > VCC) - - - - v o oo e +50 mA
Continuous output current, I (VO = 0toVEC) - -« oo oo +50 mA
Continuous current through Voo or GNDpins . . .. oo o +200 mA
Storage temperature range . . . . . . oot —-65°C to 150°C

t Stresses beyond thosa listed under “absolute maximum ratings' may cause permanent damage to the davice. These are stress ratings only
and functional operation of the device at these or any other conditions beyond those indicated under "recommended aperating 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 provided the input and output current ratings are observed

recommended operating conditions

r 7T saacviesz | 7emciiesz | k‘(
UNIT
MIN NOM MAX | MIN NOM MAX
Voe  Supply voltage T 3 5 55 3 5 55 v
T e Vee =3V 21 T BEX T
VIH  High-level input voitage Voe =45V v
Ve =55V
e Veec =3v o
PV Low-level input voltage Voo =45V %
Veec =55V .
V" Tirputvoltage T T o T vee ! 0T v Voo
Vo  Output vollage 0 Vee 0 vee v
Ve =3V -4 -4
\ loy  High-level output current Vé(;n:lsv I e Y 7:2@1 mA
! Vec =55V | -24 —24
] Veg=ov__ [~~~ vl 2
S lpp Low-level output current Vee =45V 24 24 mA
Voe =55V 24 24
At/Av  Input transition rise or fall rate ~Control pns 0 - —r——»s— o——wv——i ns/V
Data 0 10 0 10
LTA Operaling free-air temperature -55 125 | - 40 85 °C
PRODUCT PREVIEW information concerns rvnducts Q’
in the formstive or design phase of development.
Chaactaristc deta s athr specficationsarsdesign Texas
 thscontinue theve poducts withous motice INSTRUMENTS
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54AC11652, 74AC11652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3107. DECEMBER 1989 -REVISED OCTOBER 1990

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

PARAMETER TEST CONDITIONS veg oo TAS25C | seacties2 | 7eaciies2 | |
TYP  MAX | MIN MAX | MIN MAX
T av 2 29 29
loH = —50 pA 45V 4.4 4.4 4.4
[55v | s4a = [ 54 Y
IOH = —4 mA [ av | 2ss T 2.4 2.48
VOH 45V | 394 37 38 v
'OH = —24 mA [55v | 404 "1 ay 48
[lon - ~somat T Tssv| ] ass
IoH = - 75 mAT 55V 1 3.85
. e Y T T T e X
: 1oL = 50 A 45V 0.1 01 0.1
55V 0.1 0.1 0.1
[MoL=12mA 77Tlav [T T T Toas | 05 0.44
vou o~ 28 mA 45V 036 05 os] V¥
oL - 24m 55V 0.36 05 0.44
loL = 50 mAT 55V T 1.65 7
oL = 75 mat 55V 1.65
1oz} |AorBpons vo = Vg or GND 55V 0.5 =10 =5 pA
'A-I| Control pins = Vo or GND " ssv £01 =1 «1 HA
Ico lo _VCC or GND, 55V 8 160 80 | pA
Ci  |Control pins = Ve of GND 5V 45 ) pF
Cio Aor B ports Vo = Ve or GND 5V 12 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
% For I/0 ports, the parameter Iz includes the input leakage current.
timing requirements over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Note 2)
S a Ta = 25°C | 54AC11652 | 74AC11652 n
PARAMETER uNIT
MIN  MAX | MIN MAX | MIN MAX
| ’c1ock " Clock frequency T 1o 65| O 65 a 65 MHz
/ lw Pulse duration, CAB or CBA high or low 77 7.7 7.7 ns
i lsu  Setuptime, A befora CABT or B before ceat 6 6 6 ns
|ty Holdtme AafterCABTorBaterceat [ Ty 1 ns
timing requirements over recommended operating free-air temperature range,
VCC 5V.05V (unless otherwise noted) (see Note 2)
r P ARAMETER I Ta = 25°C 54AC11652 {774}1%71?6?2 ONIT
T MIN MAX | MIN  MAX . MIN
‘ feiock  Clock frequency B L 0 105 L”"R 105 1
|t PUlse duration, CAB o CBA high of low B g_m:iirar L8
z e Setup time A tiotare CABY or B bafore CBA? o ! 77»: 5 - } 4'.%.. - }L B 7'
3’7[,, Hold hme a'1cr CABT or B uf'nr CBAT \ 1” ) A\ 7 L R

NOTE 2: Load circuits and voltage waveforms are shown in Section 1

PRODUCT PREVIEW information concerns products .
in the formative or design phase of development.
Characteristic data and other specifications are design
goals. Texas Instruments reserves the right to change

EXAS
or discontinue these praducts without notice. IN STRU M ENTS
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54AC11652, 74AC11652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

03107, DECEMBER 1989-REVISED OCTOBER 1990

switching characteristics over recommended operating free-air temperature range,
Vee =3.3V < 0.3V (unless otherwise noted) (see Note 2)

' FROM ‘ TO ‘\ Ta = 25°C 54ACt1652 | 74AC11652
PARAMETER : i . | uNIT
: (INPUT) (QUTPUT) | MIN  TYP MAX  MIN MAX | MIN MAX |
i fmnx » 7 1 65 o 65 «‘ 655 “MHz !
v - il 1
T : ‘29 a5 29 139 20 129 \
i AorB BorA . ns o
a3} | 39 103 39 149 39 142 |
L ) o 43 112 43 176 43 162 }
CHBA 0 CAT Ao B : i ns
WHL 53 131 53 t87 1 53 178 |
: : . PR i
1 o BAR' C3a 94 34 147 34 137
REE ] ‘ S:Ei/;x\ : EAB : Ao B Lo M T s
L with A ar B high a7 115 47 165 | 47 156
’ ; : .
t 5 33 105 39 161 39 149 |
PLH SBA or SABT AorB 5 ) ) ns |
tpL with A or B low : 48 121 18 185 48 177 ;
17 ! 43 111 43 17.8 43 165 |
Pen GBA A - - ns |
P21 ©o52  1aa 50 234 52 22 | :
I I ! g - : |
t - 3.7 6.4 8.1 a7 8.7 3.7 85 ¢
e GBA A |37 81 . z ! S s
Lz | 35 6 78, 35 84 35 g2
1 47 118 15| ay 83| 47 169
- PP GAB B B ; e T2 ns
tp7L ‘ 56 148 199 ] 6 234 56 219 ‘
— - - R —— ey R . i
l : 4 86 82 4 88 4 86 ‘
PHZ ‘ GAB B - j o ' ons
oLy | 35 61 77 3% B2 | 35 8 ]
switching characteristics over recommended operating free-air temperature range,
Vee =5V « 0.5V (unless otherwise noted) (see Note 2)
- . o - . ‘
| FROM TO T = 25°C S4AC11652 | 74AC11652
| PARAMETER | o AT ; , UNIT
; (INPUT) 3 (OUTPUT) MIN  TYP MAX | MIN  MAX l MIN  MAX ‘
fax ) T CrosT 0 TThos T T TR 1
! 24 T s2 761 24 2 2a 6 |
| PLH ! AorB ‘ BorA ; - v ¢ 8o ns
1PHL L 3.1 6 87, 31 101 3 96
S : N U BN AR T
1 ! 36 67 9% 36 11t 36 107
L PLH CBA «r CAB ' AorB - N ” ! ns |
tPHL 14 78 108 44 128 44 12
CWPLH SBA or SABt i AorB 29 56 81 29 97 1 29 91 . ‘
PHL P with AorBhigh 38 69 96 . 38 114 38 107 s
tpLH | SBA or SABT Ao 33 62 88 33 105| 33 99
L { with A o B fow 4 71 93 4’ 115 4 g9l ™
R S . I SR S S U S, e ——
: t | 3.3 66 96 | 33 116 33 109
L GBA A Sy . Cons
tP2L ' | | a2 74 109 4.2 13 42 22
? tpHZ ! 36 55 72| 35  v8. 36 76
p— - : GBA ‘ A B e ey - C ns
| pLz | I 33 5 67 34 721 33 71 |
i - . _
t 1 a4 7 101 1 122 a1 K
]~ B2 GAB ‘ B8 AL T2oreny b 13 ns
< i 1.6 79 111 ’ a6 132 46 123
1 39 86 7 39 7 k 7 -
‘ ‘PHZ k P g : 5 /3\ 39 a: 39 i .
vz | ~ 3 52 681 34 74, 3s 72

t These parameters are measured with the internal output state of the storage register opposite 1o that of the bus input
NOTE 2 Load creuts and voltage waveforms are shown in Section 1

operating characteristics, Vcc = 5V, Ta = 25°C

PARAMETER TESTCONDITIONS | TYP [ UNIT

L o - Qulputs enabled ' " T s0 !

de Power dissipation capacilance per transceiver (Jlrgulsrdisabled' ‘ CL 50pF, 1 1MHz ‘ 14 ‘ pF I
PRODUCT PREVIEW information concerns products
in the formative or design phase of development. ]
Cha{lc;m'nifl: data nnd other lpociﬁ:ltiynhx‘ a'n tnsmn TE

sis. Texas Instruments resarves the right to change
3 discontine these products without notice. INS!RUMENTS
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