SN54BCT652, SN74BCT652
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS038A ~ AUGUST 1989 — REVISED NOVEMBER 1993
¢ State-of-the-Art BICMOS Design SN54BCT652. .. JT OR W PACKAGE
Significantly Reduces lccz SN74BCTES52 ﬁbg‘\ﬂlllgv?)m PACKAGE
e ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds cukaslls 7 24 vee
200 V Using Machine Model (C = 200 pF, sAB{|2 23]} CLKBA
R=0) OEAB(]3 22[] SBA
¢ independent Registers and Enables for A1[]a 21]] OEBA
A and B Buses A2{ls 20[] B1
¢ Multiplexed Real-Time and Stored Data A3[ls  1ofiB2
e Power-Up High-Impedance Mode :z[ ; 13 % Si
¢ Package Options Include Plastic AGE 9 16[] B5
Small-Outline (DW) Packages, Ceramic A7ll 1o 15} B6
Chip Carriers (FK) and Flatpacks (W), and agf]1 14]] B7
Standard Plastic and Ceramic 300-mil DIPs anofl 12 13[] B8
(JT,NT)
description SN54BCT652 . . . FK PACKAGE

(TOP VIEW)

These devices consist of bus transceiver circuits, m D2 =

D-type flip-flops, and control circuitry arranged for g a § 0853
multiplexed transmission of data directly from the 8 3 3"_2_”:3 3

data bus or from the internal storage registers. d 2 3 2 1 282726 0
Output-enable (OEAB and OEBA) inputs are A1 HS 25[ OEBA
provided to control the transceiver functions. Azl 2414 81
Select-control (SAB and SBA) inputs are provided a7 23f] B2
to select whether real-time or stored data is NC[s 22 NG
transferred. The circuitry used for select control Aaflo 21{J3
eliminates the typical decoding glitch that occurs As 110 20[ B4
in a multiplexer during the transition between AB ]1‘1 21314 16 16 17 1 8‘9[ BS
stored and real-time data. A low input selects o T o e Yo T T
real-time data, and a high input selects stored T22SRE 8

data. Figure 1 illustrates the four fundamental 0}

bus-management functions that can be performed NC - No internal connection

with the ‘BCT652.

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-fiops by
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus fines remain at
its last state.

The SN54BCT652 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74BCT652 is characterized for operation from 0°C to 70°C.

PRODUCTION DATA Information Is current as of publication data. N Copyright © 1993, Texas Instruments Incorporated
Products conform 10 specifications per the terms of Texas inatruments ’
standard warranty. P g does not y Inciude T
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Figure 1. Bus-Management Functions

Pin numbers shown are for the DW, JT, NT, and W packages.
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OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS038A — AUGUST 1989 — REVISED NOVEMBER 1993

FUNCTION TABLE
INPUTS DATA 1/0T
—— OPERATION OR FUNCTION
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1THRU B8
L H Horl HorlL X X Input Input Isolation
L H T T X X Input input Store A and B data
X H ) HorL X X Input Unspecified® Store A, hold B
H H T T X3 X Input Output Store A in both registers
L X Horl T X X Unspecifiedt Input Hoid 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 HorL X H Qutput {nput 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 HorL Horl H H Output Output St::zseg ga(;:::ts t;ﬂ)\ubsuznd

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.

1 Select control = L; clocks can occur simultaneously.
Select control = H; clocks must be staggered in order to load both registers.

logic symbol§
2
OEBA 3———J>- EN1 [BA]
OEAB —23——— EN2 [AB]
CLKBA —22—-> ca
SBA ——{as
CLkAB ————> ¢s
SAB ———— a7
= 5 4t'>- e B
4 21 494>
1 <> < —
A v1 5 1 _I
6D 7| =
l_ — 2v
Py 17
5 19
A2 —— > B2
6 18
A3 ———>—] —<»—— B3
7 17
A4 ———>— B4
8 16
A ———>—] |—<«»—— B5
9 15
A6 — <> [—e»—— B86
10 14
A7 ——>—] —e»—— B7
1 13
A8 — <> [—<»—— B8

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

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

Supply vORAgEe raNgE, VoG « v vt et et e -05Vto7V
Input voltage range: Control inputs (see Note 1) .. ... i i i et -05Vto7V
HOports (SEE NOtE 1) ..ot e e -05Vtobd5YV

Voltage range applied to any output in the disabled or power-off state, Vg ................. -05Vto7V
Voltage range applied to any output in the high state, Vg .......... oot ~-05Vto Ve
Current into any output in the low state; SNS4BCTB52 ... ... . i e 96 mA
SN74BCTB52 ... i e e 128 mA

Operating free-air temperature range: SNS4BCT652 ... ... i iiiiiiiiiinnnnn. - 55°C to 125°C
SN74BCTB52 ... i i e 0°C to 70°C

Storage temperatlure raNQgE . ... ..o i e —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
functionzl 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

SN54BCT652 SN74BCT652 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 55 45 5 5.5 '
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
1% Input clamp current -18 -18 mA
IoH High-level output current -12 -15 mA
loL Low-level output current 48 64 mA
Ta Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless
otherwise noted)
SN54BCT652 SN74BCT652
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
VIK Voo =45V, l|=~18 mA -1.2 -1.2 \
loH=-3mA 2.4 3.3 2.4 3.3
VOH Vog=45V IoH =-12 mA 2 3.2 \Y
IOH =-15 mA 2 3.1
VoL Voo =45V loL = 48 mA 0.38 055 v
IoL =64 mA 042 055
A or B port 1 1
I - Voo =55V, V=55V mA
Control inputs 1 1
A or B port 70 70
hi# Gontrol inputs vec=55Y Vi=27v 20 20 nA
Mk A or B port Voo =55V, Vi =05V 07 071 A
Control inputs -0.7 -0.7
los$ Ve =55V, Vo=0 -100 -225 | ~100 —225 mA
lccL A or B port Voo=565V, V=0 43 69 43 69 mA
lccH | AorBport Vec=55V, V|=45V 6 10 6 10| mA
lccz A or B port Vo =55V, Vi=0 10 17 10 171 mA
Ci Control inputs |Voc =5V, Vi=25Vor0.5V 6 6 pF
Cio A or B port Vec=5V, Vo=25Vor05V 14 14 pF

t All typical values are at Voo = 5 V, T = 25°C.
$ For /O ports, the parameters |4 and Ij_include the off-state output current.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

‘422 Gou | sNsaBCTES2 | SN7BCTTeS2 oNIT
MIN MAX MIN  MAX MIN  MAX
folock  Clock frequency 0 77 0 77 0 771 MHz
tw Pulse duration, CLK high or low 6.5 7 6.5 ns
tsu Setup time, A or B before CLKABT or CLKBAT 5 6 5 ns
th Hold time, A or B after CLKABT or CLKBAT i 1 1 ns
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SN54BCT652, SN74BCT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C = 50 pF (unless otherwise noted) (see Note 2)

Vee=5Y,
FROM TO SN54BCT652 | SN74BCT652
Ta = 25°C
PARAMETER (NPUT) (OUTPUT) A UNIT
MIN TYP MIN| MIN MAX| MIN MAX
fmax 77 77 77 MHz
tpLH 26 69 89| 26 16| 26 105
CLKBA A ns
tPHL 28 68 88| 28 107| 28 99
t 26 69 89| 26 116]| 26 105
PLH CLKAB B ns
tPHL 28 68 88| 28 107] 28 99
t 1.7 58 75 1.7 103 1.7 89
PLH A B ns
tPHL 24 65 B2| 24 11 24 98
t 17 58 75 1.7 103 1.7 89 '
PLH B A ns
tPHL 24 65 82| 24 11 24 98
tPLH SBAT 35 88 108| 35 142 35 131
N N A ns
tPHL (with B high) 24 59 77| 24 84 24 85
tPLH sBat A 3 76 97 3 124 3 113 s
tPHL (with B low) 3.8 83 104 38 129 38 125
tPLH sABt 35 88 108 35 142] 35 131
. ) B ns
PHL {with A high) 24 59 77| 24 9.1 2.4 8.5
tPLH SABT B 3 786 9.7 3 124 3 N3 ns
tPHL (with A low) 38 83 104| 38 129| 38 125
t B 25 72 89| 25 m2| 25 106
PzH OEBA A ns
tpz 32 81 10.1 32 126 32 12
1 — 28 67 86| 28 109| 28 10
PHZ OEBA A ns
tpLz 24 63 84| 24 105 24 9.5
t 15 54 74 1.5 9 15 8.1
PZH OEAB B ns
tpzL 23 62 8.1 23 103| 23 93
t 35 82 10| 35 122] 35 116
PHZ OEAB B ns
tpLz 28 72 95| 28 12 28 1.3

t 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.
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