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Choice of True and inverting

Qutputs to A Bus

Independent Registers and Enables for A and

Multiplexed Real-Time and Stored Data

Data Paths

Choice of 3-State or Open-Collector

Dependable Texas Instruments Quality and

Reliability

DEVICE A OUTPUT B OUTPUT LOGIC
‘L8651 3-State 3-State Inverting
‘L8662 3-State 3-State True
‘L5653 Open-callector 3-State Inverting
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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. Enabl
provided to control the transceiver

e GAB and GBA are
functions. SAB and

SBA control pins are provided to select whether realtime
or stored data is transferred, A low input level selects
real-time data, and a high selects stored data. The
following examples demonstrate the four fundamental
bus-management functions that can be performed with

OCTAL BUS TRANSCEIVERS AND REGISTERS
D2637, JANUARY 1981 —REVISED mMARCH 1588
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PRODUCTION DATA documents contain information
current as af publteation date. Products conform to
spacifications par the torms of Toxas Instruments
standard warranty, Production processing doss nat
necessarily include testing of all paremeters.
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SN54LS651 THRU SN54LS653
SN741LS651 THRU SN74LS653
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OCTAL BUS TRANSCEIVERS AND REGISTERS
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TRANSFER
STORAGE FROM STORED DATA
A AND/CR B TO A AND/OR B

Data on the A or B data bus, or both, can be stored in the internal D flip-flop by low-to-high transitions at the appropriate
clock pins (CAB or CBA| regardless of the select or enable control pins. When SAB or SBA are in the real-time transfer mode,
it is also possibile 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 10 the two sets of bus lines are
at high impedance, each set of bus lines will remain at its last state.

The SNE4LSE51 through SNGALSE53 are characterized for operation over the full military temperature range of —85°C
to 125°C. The SN74LS6561 through SN74LS653 are characterized for operation from 0°C to 709C.

FUNCTION TABLE

INPUTS DATA I/Q* OPERATION OR FUNCTION
GAB GEBA CAB CBA, SAB SBA | A1 THRW A8 | BT THRU B8 ‘L8651, 'LS653 'LL§652, ‘L5654
L H HorL Heorl X x | | Isplation Isalation
H 1
L H t 1 x X neu ney Store A and B Deta Store A and B Data
X H t Hor L X X Input Not specified | Stare A, Hold B Store A, Hold B
H H t t X X Input Qutput Store A in both registers Store A in both registers
L X Hor L t X X Not specified Input Hold A, Store B Hold A, Store B
L L t t X X Ouput fnput Store 8 in both registers Store B in both registers
L L X X X L Aeal-Time B Data to A Bus | Real-Time B Data to A Bus
Qutput Input —
L L X Hor L X H Stored B Data to A Bus Stored B Data to A Bus
H H X X L X Real-Time A Data to B Bus | Real-Time A Data to B 8us
Input Qutput _
H H Heor L X H X Stored A Data to B Bus Stored A Data to B Bus
Stored A Data to B Bus and | Stored A Data to B Bus and _
H L HerL Horl H H Cutout Output - '
Stored B Data to A Bus Stored B Data to A Bus

* The data cutput functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always
snabled, i.e., data at tha bus pins will be stared on avery low-te-high transition on the clogk inputs.
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SN54LS651 THRU ShbALSHH3
SN74LS651 THRU SN74LS653
OCTAL BUS TRANSCEIVERS AND REGISTERS
logic diagrams {positive logic)
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Pin numbers shown are for DW, JT or NT packages.
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T This symbol is in accordance with ANS!:’IEEE Std. 21-1984 and |[EC Publication 617-12.

Pin numbers shown are for DW, JT, or NT packages.
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SN54LS651, SN54L5652, SN74LS8651, SN/ALSLLZ
OCTAL 8US TRANSCEIVERS AND REGISTERS
absolute maximum ratings over operating free-air temperature range {uniess otherwise noted}
Supply voltage, Voo ..o oh - e e e e e e e e e e e e e 7V
Input voltage: Control iNpuUtS . . L . . e i e e e e e e e e e 7V
0 = T , 55V
Operating free-air temperature range: SNB4LSE51, SNBALSBEZ. . . ... oottt e i e e e — 55°C w 125°C
........................... 0°C to 70°C
Storage temParature Fande . . . . . . . ... .o it it i st e e s e — 85°C to 1B0°C
recommended operating conditions
SN54LS651 SN74L5651
SN54L5S652 SN74L8662 UMNIT
MIN NOM MAX Min NOM MAX
Ve Supply voltage 4.5 1 5.5 4,75 5 5,256 v
VIH High-lavel input voitage 2 2 v
ViL Low-level input voltage .7 0.8 v
IpH High-fevel gutput current o —12 -15 mA
lgL Low-level output current 12 24 mA
7 - CBA or CAB high 18 15
tyy ,'gl;utse duration‘—i : CBA or CAB low 15 5 ns
o - Data high or low 15 15
Setup time
U pefore CABTor CBAT AorB 15 15 ne
Hold time
after CABT or CBA 1 AcrB 0 0 ns
Ta  Operating free-air temperature — 55 126 v} 70 °C

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

SN54LS651 SMN74LSES51
PARAMETER TEST COND!TIDNSt SNS54LS662 SN74LSES2 UNIT
min TyrE max | min Ty max
VK Voo = MIN, lj=— 18 mA — 1.5 -1.5 v
von Veg = Mil, Vi =2V, tg: - ?zm:A 2.; 3.4 24 34 .
VL =MAX,
IgH =~ 15mA 2
VoL Voo = MiN, ViH=2V, IgL=12ma 0.25 0.4 0.25 04 v
VL = MAX, IgL = 24 mA 0.35 0.5
I Control inputs Ve = MAX, V=7V . 0.1 0.1 mA
A or B ports Voo = MAX, Vy=558V 0.1 0.
H Control inputs Ve = MAX " Vi=2.7V N 20 20 uA
A or B ports1 - Y 20 20
m Control inputs Voo = MAX Vi =04V — 0.4 - 0.4 A
A or B ports1 ' " : —0.4 ~o04
los® Voo = MAX,  Vg=0V ~ 40 —226 | — 40 —225 | mA
Qutputs high 95 145 g5 145
LS651 Qutputs low 103 165 103 165
lec Voo = MAX Qutputs disabled 103 165 103 165 mA
Qutputs high 95 145 95 145
.5652 Outputs low 103 165 103 165
Qutputs disabled 120 180 120 180

T For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions.

* All typical values are at Voo = 5V, Ta = 25°C.

5 Not more than ene output should be shorted at a time, and duration of the short-circuit shouid not exceed one second.
For 1/Q ports, the parameters ||y and ||| include the off-state output current.
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switching characteristics, Vcc =5 V, Ta = 25°C

Bl
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_ Aand B Rgg = 15 k{2 NOM
~GBA, CAB and CBA: Rgq = 10 k{2NOM
SAB and SBA: Req= Bk{ZNOM

PARAMETER FROM o TEST CONDITIONS L8681 L6582 UNIT
(INPUT} [QUTPUT) MIN TYP MAX MIN TYP MAaX
1 14 4 1 25
PiH Clock Bus 2 5 =
TPHL 23 35 24 36 ns
PLH 8 18 12 18 s
Bus Bus
TPRL 20 3Q 3 20 ns
tor Select, with - ,,
PLH ‘ 31 47 23 35 ns
B bus input
tPHL ot 22 33 21 32 ns
high B R =667 2, CL=45pF,
us
Select, with See Note 2
tpy wi ce Mot 23 35 33 50 { ns
bus input
PHL low 12 30 15 23 ng
IPZH = L 28 44 30 45 ns
GEBA A Bus
tPZL 40 80 36 54 ns
tp \ 19 29 20 30 ns
<H GAB B Bus|
Pz 26 40 25 38 ns
t - g 3 25 38
PHZ Goa A Bus 2 8 =
L7 Ry =667 12, Cp =5pF, 19 30 19 30 ns
t See Note 2 5 3 25 38 ns
Phz GAB B Bus 2 &
Pz 19 30 19 30 ns
tpLH = propagstion delay time, low-to-high-levs! cutput.
tpL = propagation delay time, high-to-low-evel cutput
tpzH = output enable time to high level
tpz], = output enable time to low level
tpHz = output disable time from high level
tpLz = vutput disable time from low level
T These parameters are measured with the internal output stats of the storage register opposite to that of the bus input,
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF GAB INPUTS EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF ALL QUTPUTS
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SN54LS653, SN74LS653
OCTAL BUS TRANSCEIVERS AND REGISTERS

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

SUPPIY VOIBGR, VMt v v vt it et e e e e e e e e e e e 7V
Input voltage: Allinputs and A /O ports . . . . o o . e 7V
BUOports ... ... .. . ... . ... S 585V
Operating free-air temperature range: SNS4LS653. ... ... ... ... . ... . ... —55°C to 125°C
SN74L8663 . . .. 0°C to 70°C
Storage 1emperatufe TangE . . - . ..ttt i e e e e e e e e —B65°C to 180°C
recommended operating conditions
SNG4LSEE3 SN74LS653
UNIT
MIN NOM MAX MIN NOM MAX
Voo Supply voltage 4.5 5 5.5 4.75 5 5125 v
Vip High-levet input voltage 2 2 v
Vi Low-level input voltage 0.7 0.8 \
VoH High-level cutpiit voitage A poris a.5 55 v
'oH High-level cutput current B parts -1z —15 mA,
loL Low-level output current 12 24 mA
CBA or CAB high 5 15
tw  Pulse duration CBA ar CAB low 30 30 ns
Data high or low 30 30
tsu Setup time AarB 15 15 ns
befare CABt or CBAT
Hold time :
th after CABt or CBA1 Aor B ° 0 ne
Ta  Operating free-air temperature ~ 55 125 0 70 °C

_electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TeEsT conpiTionst SN54L.5653 SN74L5653 UNIT

MIN TyPi mMAX MIN TYPE MAX

ViK Veg=MIN, | =— 18mA ~1.5 15 | Vv

Vee=MIN,  Vig=2V, oM = — 3 mA 24 3.4 24 3.4
VaH B ports ViL = MAX IpH == 12 mA 2 v
ipy =— 15 mA 2

lo | Aports Veg=MIN, Vgy =55V 0.1 0.1 | maA

VoL Voo =MIN,  Vip=2V, oL =12 mA 025 04 025 04 |
V)L = MAX oL = 24 mA 0.35 05

| Cantral inputs Voo =MAX, V=7V 0.1 a1 mA
A or B ports Ve = MAX, V=65V 0.1 0.1

| Caontral inputs v = MAX Vi=27V . 20 20 ;uA
H A or B ports], ce o 20 20

_IIL - Cantrol inputs Vee = MAX, V=04V - 0.4 — 0.4 mA
! A ar B portsY . : — 0.4 — 0.4

ipgk B ports Voo = MAX, Vg=0V — 40 —~225 | —40 — 225 mA
Qutputs high 95 145 g5 145
L5653 Quiputs low 103 165 103 165

iec Vee = MAX Qutputs d?sabled 103 165 103 165 mA
Qurputs high a5 145 95 145
L3654 Outputs low 105 170 105 170
Outputs disabled 120 180 120 180

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended oparating conditions.

* All typical valugs are at Voo = 5V, Ty = 25°C.

% Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
1 Eor I/0 parts, the parameters Il and I||_include the off-state output current.
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2
BUS TRANSCEIVERS AND REGISTERS

switching characteristics, Vgg = 5 V, Ta = 26°C

M T
PARAMETER FRO 0 TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {QUTPUT)
t 25 38
PLH CBA A Bus ns
tpHL 26 392
ot 15 23
=t CAB B Bus ns
tPHL 24 36
t 10 18
PLH A Bus B Bus ey vy ns
tRHL 20 30
t 21 32
PLH B Bus A Bus ~ ns
tPHL 16 24
tPLH sBal R = 6670, C_ = 45 pF, 38 57
PLn , A Bus A - " ns
tPHL {with B high) See Note 2 26 39
1 spat 34 51
FLH o A Bus ns
tPHL {with B low) 23 35
t sast 3z 48
pLH A _ B Bus ns
tPHL (with A high) 22 33
i
1 24 36
PLH _SAB B Bus ns
tPHL {with A law) 20 3Q
t - 23 35
PLH GeA A Bus as
tPHL 37 55
_— ,7tpizH,,,7 GAE B O..c 19 29 ns
PZL R = 6670, CL = 5pF, 25 a8
1 S 2 26 39
PHZ, GAaB B Bus ee Note ns
tpLz7 19 29

TThese parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NQTE 2: Load circuits and voltage waveforms are shawn in Section 1.

schematics of inputs and outputs
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



