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(TOP VIEW)

These devices consist of bus transceiver circuits, D-type

flip-flops, and control circuitry arranged for multiplexed 2 2(: 3 Q 8 g <
transmission of data directly from the data bus or from Ve 3,‘_”_.,;’,52_‘“_’”_"_’,
the internal storage registers. Enable GAB and GBA are 4 3 2 1282726 }
provided to control the transceiver functions. SAB and Al :] 5 25{|GBA
SBA control pins are provided to select whether realtime A2 :]5 74F. B1
or stored data is transferred. A low input level selects A3[]7 23[|B2
real-time data, and a high selects stored data. The NC:]B 22[INC
following examples demonstrate the four fundamental A4:]9 21[: B3
bus-management functions that can be performed with A5[]10 20(]B4
the 'LS651, 'LS652, and 'LS653. A6[ 11 19[: B5
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TRANSFER

A AND/OR B

STORED DATA

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 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 will remain at its last state.

The SN54LS651 through SN54LS653 are characterized for operation over the full military temperature range of —55°C
to 125°C. The SN74LS651 through SN74LS653 are characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS DATA I/O* OPERATION OR FUNCTION
GAB GBA CAB CBA SAB SBA | A1 THRU A8 | B1 THRU B8 ' 'LS651, ‘L.S653 ‘'LS652, 'LS654
L H HorL HorlL X X Isolation isolation
Input Input
L H t t X X Store A and B Data Store A and B Data
X H t Hor L X X Input Not specified | Store A, Hoid 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 Output Input Store B in both registers Store B in both registers
L L X X X L Real-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 Bus
Input Qutput —_
H H Hor 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 HorL HorlL' H H Output Output = ) v -
e Stored B Data to A Bus Stored B Data to A Bus

* The data output fu_nctions may be enabled or disabled by various signals at the GAB and 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.
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logic diagrams (positive logic) B 4% 71 # #f 886-3-5753170
JE4S ) L (Eifs) 86-21-54151736
‘LS651, 'LS653 A%l L -G BI) 86-755-83298787
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Pin numbers shown are for DW, JT or NT packages.
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logic symbolst Http://www. 100y. com. tw
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TThis symbol is in accordance with ANSI-/IEEE Std. 91-1984 and |EC Publication 617-12.
Pin numbers shown are for DW, JT, or NT packages.

4% BT () 86-755-83298787 [jrmm—
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SN54LS651, SN54LS652, SN74LS651, SN74LS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

SDLS191 — JANUARY 1981 — REVISED MARCH 1988

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

Supply voltage, Ve oo v v vl l .
Control inputs. . .
1/Q ports . .....
Operating free-air temperature range: SN54L.S651, SN54LS652. . ... . . ..
SN74LS651, SN74LS652. .. .......... AN

Input voltage:

Storage temperature range

"e s s s s e

L I I T N T T S R S SR

OO e a NN NN LA e B 7V
o RN A L N AW .... 55V

: .... —55°C to 125°C
.. 0°C to 70°C
.... —65°C to 150°C

" e e s e s oa e .

recommended operating conditions

SN54L.5651 SN74LS651
By 4 /1 # #t 886-3-5753170 SN5A4LS652 SN74L.S652 uNIT
JeEE Ty FL () 86-21-54151736 MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage Ji 4% ) HL () 86-755-83298787 4.5 5 55 | 4.75 5 5.25 \Y
Vi High-level input voltage ) . 2 2 A\
Vi Lowlevel imput voltags Http://www. 100y. com. tw 57 B v
loH High-level output current —12 - 15 mA
loL Low-level output current 12 24 mA
CBA or CAB high 15 15
Ty Pulse duration CBA or CAB low 15 15 ns
Data high or low 15 15
tsu Setup time AorB 15 15 ns
before CAB 1t or CBAt
Hold time
th AorB (o] 0 ns
after CAB1 or CBA ¢t
Ta  Operating free-air temperature —55 125 0 70 e

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

i

SN54L.S651 SN74LS651
PARAMETER TEST conpiTions! SN54L.5652 SN741LS652 UNIT
MIN TYP$ MAx | MIN TYP} mAX
VK Vee = MIN, I =~ 18 mA -15 —-1.5 | Vv
vou Ve = MIN, ViH=2V, :(0): o 2:2mn:\A 2.; 3.4 2.4 3.4 y
ViL = MAX,
loH=—15mA 2
VoL Ve = MIN, VigH=2V, loL = 12 mA 025 0.4 025 0.4 v
ViL = MAX, loL =24 mA 0.356 0.5
I Control inputs Vee = MAX, Vi=7V » 0.1 0.1 mA
A or B ports Vec=MAX, V|=55V 0.1 0.1
Control inputs 20 20
'IH ‘A or B ports{ vee = MAX, Y27 v 20 20 KA
L Control inputs Vee = MAX, V=04V -~ 0.4 - 0.4 mA
AorB ports1 —0.4 - 0.4
los$ Vee=MAX,  Vg=0V —~40 —225 | —40 -225 | mA
Outputs high 95 145 95 145
L.S651 OQutputs low 103 165 103 165
Outputs disabled 103 165 103 165
lcc Vee = MAX Outputs high 95 145 o5 15| ™
L8652 Outputs low 103 165 103 165
Outputs disabled 120 180 120 180

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

* All typical values are at Ve =6V, Tp = 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 For 110 ports, the parameters || and Ij|_include the off-state output current.
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SN54LS651, SN54LS652, SN74LS651, SN74LS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

SDLS191 - JANUARY 1981 — REVISED MARCH 1988

switching characteristics, Vcgc =5 V, TA =25°C

[ FROM TO 'L S651 'LS652
PARAMETER TEST CONDITIONS UNIT
{INPUT) {OUTPUT) 1 MIN TYP MAX MIN TYP MAX
tPLH 14 24 15 25 ns
Ciock B P 3 g _pEHE
tPHL “ BB M 886-3-5753170 0 24 36 | ns
tPLH 8 B WERE ) L (B 86-21-54151736 9 18 12 18 ns
us us
tPHL JEEAS 1 W1 () 86-755-83298787 ff20 30 13 20 | ns
Select, with " e~ . Ao o
tPLH ' W Http://www. 100y. com. tw 31 47 23 35 2
t b inpy "2 33 21 32| ns
PHL high' "e RL=6672,  C_=45pF,
u
Select, with See Note 2
tPLH AR N 23 35 33 50| ns
bus input
PHL low? 19 30 15 23 | ns
t 4 4
PZH SBA A BUS 29 4 30 5 ns
tpzL 40 60 36 54 ns
t 1
PZH GAB B Bus 9 29 20 30 ns
tpzL 26 40 25 38 ns
t 25 3 5 3
PHZ GBA A Bus 8 2 8 ns
tpLZ R =667 Q, Cp =5 pF, 19 30 19 30 ns
t See Note 2
PHZ GAB B Bus 25 38 25 38 ns
tpLZ 19 30 19 30 ns
tpLy = propagation delay time, low-to-high-level output.
tpHL = propagation delay time, high-to-low-level output
tpzH = output enable time to high level
tpzi = output enable time to low level
tpHz = output disable time from high level
tpLz = output disable time from low level
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.
schematics of inputs and outputs
EQUIVALENT OF GAB INPUTS EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF ALL OUTPUTS
Vee——¢ -
Vee —-—-= $Req Vee
9 k§INOM
Yy
INPUT —¢
[a
y — --
INPUT — Y A
. OUTPUT
< o 'y Y
'y 4 7 J\‘
/37 Aand B: Req = 15 kSANOM

GBA, CAB and CBA: Req = 10 kS2NOM
SAB and SBA: Req= 6kSINOM
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SN54L.S653, SN74L.S653
OCTAL BUS TRANSCEIVERS AND REGISTERS

SDLS191 — JANUARY 1981 — REVISED MARCH 1988

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

Supply voltage, Vi G -« - v o v e e e e e e 7V
Input voltage: Allinputs and A 1/O ports . . ... i i i e e 7V
B /O POMS ottt i e e e e e e 5.5V

Operating free-air temperature range: SN54LS653...... ... ... .. ... .. ... -55°C to 125°C
SN74LS653 . ...« . e 0°C to 70°C

Storage temperature range

. .y ¥
recommended operating conditions

e —————————
}];5; 'AH_- }] ;Hr *’_ 886-3-5753170 SN54LSG53 SN74LS653 ONIT
JESE ) LT (i) 86-21-54151736 f MIN NOM MAX | MIN NOM MAX
Vec  Supply voltage JPE 45 )y WL (i 1) 86-755-83298787 | 45 5 551475 5 525] V
V|4 High-level input voltage ) | " 2 2 \Y
ViL  Low-level input voltage RS/ warn. 100, com. fw 0.7 0.8 \
VoH High-level output voltage A ports 55 5.5 A\
loH High-level output current B ports —-12 —-15 mA
loL  Low-level output current 12 24 mA
CBA or CAB high 15 15
tw Pulse duration CBA or CAB low 30 30 ns
Data high or low 30 30
Setup time
tsu AorB 15 15 ns
before CABt or CBAt
Hold time
T after CAB? or CBAT e 0 \ "
Ta  Operating free-air temperature -55 125 0 70 \ &
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITlONSf SN54L5653 SN74L5653 UNIT
MIN TYP} MAX | MIN TYPt MAX
ViK Vce = MIN, lj=—=18mA - 15 - 15 A
Ve = MIN, ViH=2V, loH =—3mA 2.4 3.4 2.4 34
VOH B ports VL = MAX lpH=—12mA 2 \
IoH = — 15 mA 2
loH A ports Ve = MIN, Vo =55V 0.1 0.1 mA
VoL Vec=MIN, V=2V, IoL =12 mA 025 04 025 04|
ViL = MAX loL=24mA 0.35 0.5
I Control inputs Ve =MAX, V=7V 0.1 0.1 mA
A or B ports Vee=MAX, V=55V 0.1 0.1
Control inputs 20 20
liH A or B ports! Vee=MAX, V) =27V 20 20| “A
e Control inputs Vee = MAX, V=04V —-04 —0.4 mA
A or B portsl — 0.4 - 0.4
los§ B ports Voo =MAX, Vg=0V — 40 —-225 | —40 —~225 | mA
Outputs high 95 145 95 145
LS653 Outputs low 103 165 103 165
Qutputs disabled 103 165 103 165
lcc Vee = MaX Outputs high 95 145 95 145 | ™
LS654 Qutputs low 105 170 105 170
Qutputs disabled 120 180 120 180

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

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

8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
1 For 1/0 ports, the parameters I and lj_ include the off-state output current.
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SN54L.S653, SN74L.S653
OCTAL BUS TRANSCEIVERS AND REGISTERS

SDLS191 - JANUARY 1981 — REVISED MARCH 1988

switching characteristics, Vg = 5V, Ta = 25°C

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT) 0 .
tpLH 25 38
CBA A B
tPHL us 26 39 A
t
R CAB B Bus 18 23 ns
tPHL 24 36
tPLH 10 18
A B BB
tPHL B us 20 30| ™
t] 21 2
PLH B Bus A Bus 3 ns
tPHL 6 24
t SBAT R = | = ,
PLH . . A Bus L =667Q CL = 45 pF 38 57 ns
tPHL (with B high) See Note 2 26 39
t BAT
il _S A Bus 34 21 ns
tPHL (with B low) E—— e — 23 35
tPLH sapt B Fr 4% J1 # # 886-3-5753170 32 a8 |
u 3
tPHL (with A high) JoE 5 ) ML (1) 86-21-54151736 22 33
tpLH sABTt a0 JPE 4% 1) WL -G53 86-755-83298787 24 36|
tPHL WEN A low) Http://www. 100y. com. tw 2(3) 22
t -
PLH GBA A Bus e ns
tPHL 37 55
tPZH 19 29
GAB BB
tpzL o R.=6670, CL = 5pF, 25 38| ™
t] See Note 2 26 39
FHz GAB B Bus oo ns
tpLZ 19 29

TThese 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.

schematics of inputs and outputs

Vee

INPUT1

9 k{INOM

EQUIVALENT OF GAB INPUTS | EQUIVALENT OF ALL OTHER INPUTS

¥

id—id

1€
p

H

W

Aand B: Rgq =15 k§2NOM
GBA, CAB and CBA: Rgq = 10 kS2NOM
SAB and SBA: Req= 6k{2INOM

TYPICAL OF B OUTPUTS

QuUTPUT

TYPICAL OF A OUTPUTS

OUTPUT

B

VWV
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS " R ——
i B 4% 5 # # 886-3-5753170 6.D60.2006
Jek 45 7y ML - (1 95) 86-21-54151736
JUE 4 Ol LTG5 4I) 86-755-83298787
PACKAGING INFORMATION Http://www. 100y. com. tw
Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74LS651DW OBSOLETE SOIC DW 24 TBD Call Tl Call Tl
SN74LS651DWR OBSOLETE SOIC DW 24 TBD Call Tl Call Tl
SN74LS651INT OBSOLETE PDIP NT 24 TBD Call Tl Call Tl
SN74LS652DW ACTIVE SOIC DW 24 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS652DWE4 ACTIVE SolIC DW 24 25 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS652DWR ACTIVE SOIC DW 24 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS652DWRE4 ACTIVE SOIC DW 24 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS652NT ACTIVE PDIP NT 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SN74LS652NTE4 ACTIVE PDIP NT 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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