SN54HCT664, SN54HCTG65, SN74HCT664, SN74HCTG6S

SCLS180 OCTAL BUS TRANSCEIVERS WITH PARITY

02839, MARCH 1984~ REVISED SEPTEMBER 1987

inputs are TTL-Voltage Compatible SNS4HCTEG64, SN54HCTE65 . . . JT PACKAGE

SN74HCTE64, SN74HCT665 . . . DW OR NT PACKAGE

® Bus Transceivers with Inverting Outputs (TOP VIEW)
{"HCT664) or True Qutputs ("HCT665)
® Genarates a Parity Bit for A Bus and B Bus [:T E; ;3% %CC
® Easily Cascadable az(ds 22081
® [nternal Active Pull-Ups and Pull-Downs 22 E; z;% gg
® High-Current 3-S5tate Qutputs Can Drive Up A5 5 19[] B4
to 15 LSTTL Loads a7 18[] 85
® Package Options Include Plastic *'Small ﬁ; C: :!75% 33
Outline’" Packages, Ceramic Chip Carriars, gPi{Jio  1s[] B8
and Standard Plastic and Ceramic 300-mil sro v 1af] A
DiPs GND [ 1z 13l | APO
® Dapendable Texas Instruments Quality and
Reliability SN54HCTE64, SNGAHCTEGS . . . FK PACKAGE
{TOP VIEW)
description N-EQ O o
These octal bus transceivers are designed for e _;__:(_, E,E,frz,lg,ﬂ
asynchronous, bidirectional communication 4 3 2 1 2B27 26
between data buses. The devices transmit data A3l s 5[] B2
from the A Bus to the B Bus or from the B Bus Aaslle 2483
to the A Bus, depending on the level at the As[17 23( B4
direction control input, DIR. The enable input, G, NC (] 8 22[J NC
can be used to disable the device so that the A6 (]9 21(] 85
- buses are isolated. These devices will also a7 [J1o 20{] 86
generate parity outputs, APO and BPO, which A8 pn 9] 87
reflect the number of high levels at the A Bus 11—?1 :—31::1:—?1 2_6“'_7"’_3‘
and B Bus, respectively, taking into account the TODUOF®
parity inputs APl and BPI. DHE5TS T m

The bidirectional 1/0 ports feature active circuitry
on the input stage that, when the output shared
by that pin is disabled, will maintain the input in
the last state taken by the autput. This state will

NC —Ne internal connection

be maintained until changed by the activity on the bus. The advantage of this arrangement is that when
all outputs on the bus are disabled, the inputs will be prevented from floating, resulting in minimum power
dissipation and minimum susceptibility to noise. This eliminates any need for external pull-up or pull-down
resistors. The parity inputs APl and BPI have similar circuitry. For further informatien, see the Typical
Application Data on the 'HC664, and ‘HC665 data sheet.

The input threshold voltages on these devices are adjusted to be TTL compatible, allowing direct intertace
ta TTL levels on the bus or to memories with TTL output voltage levels.

The SNS4HCTEE4 and SN54HCTE65 are characterized for operation over the full military temperature
range of —55°C to 125°C. The SN74HCTE64 and SN74HCT665 are characterized for operation from
—40°C 10 85°C.
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SN5QHCTE64, SNHAHCTE65, SN74HCTG64, SN7AHCTEGS
OCTAL BUS TRANSCEIVERS WITH PARITY

FUNCTION TABLE

CONTROL | NUMBER OF HIGH | NUMBER QF HIGH OUTPUTS OPERATION
INPUTS INPUTS ON INPUTS ON
G | DR B BUS AND 8P A BUS AND AP1 APO 8ro0 HCT664 HCTE65
H -
L L X 0.2.4.6.8 z B Data to A Bus 8 Data to A Bus
X 1,35 7 9 z L
z -
L H 0.2.4.6.8 X H A Data to B Bus A Data to B Bus
1,3,5,7, 9 X L z
H X X X z 2 Isolation isotation
logic symbols?
HCTE64 HCTE65
slz3 .. g 423 g3
DIR w—ti 3EN1 IBA] DIR Ll |3EN1 [BA]
3EN2 [AB] | 3ENZ [AB]
. | r |
22 (22)
a2 o1 < 221/:3(—431 A1&CV1 q zzuj——m
(3 /21 d 2y {21} {3) zn d 29 (21)
A2 —ﬁ (vl | < 222/ 82 AZ ——t 1 Q z22/ :j— B2
1212 2 1212 29
A3 (4) f e ° {20} B3 A3 {4} e (20} a3
ag l8! f (LELI aa 8 _ (9 oy
{6} (18) (6) (18)
17
a7 f (KLL W ae 2 ] (7)o
‘ ' {16)
a7 18 QLT A7 18 a7
‘ 5
A8 9) <1 < 228/ 15! g8 AB i v < zzal-j”—' B8
jz18 v 2 /218 [ 29
2k 2k 13
API a4 2v‘—-—-—”3’ APO API LU 29 (13 4pg
2k 2k
411 214 41 214
112 24 412 24
+13 234 413 23+
41 2a4 414 zaat
415 24 415 25 4
4186 264 416 264
117 274 +17 27 L
418 284 ST 284
10 (10}
apo LU K LY AL 1 8Pl

TThese symbols are 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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SN54HCT664, SNHEHCTEES, SN74HCT664, SN74HCTG6S
OCTAL BUS TRANSCEIVERS WITH PARITY

logic diagram (positive logic)
5‘23)

DIR (1} 1 ]‘ A

r[———~—~>""~-"=-=—"~>""~>>""7"="7~ 1
I I
: s
I —l ]
1 HCTE64 i L
a1 12 | .. {22) 81
l TG |
—t 1T 1 I
I -j "HCTE64 l
‘HCT6E65 I R ——q
az @ 3 (20
Az DL ] 1200 .o
1 {19}
A 18} | I B4
a5 16 | 7 INVEATING (NONINVERTING FOR *HCTE65] L. 8l oo
ag 2 v o] CHANNELS IDENTICAL TO CHANNEL 1 ABOVE s 117) e
] e f 51
A8 —_— I, B6
im[
apy 18 D"_‘i‘b_‘:D t3) ap0
L/

BPD“”

<L
N <
-l TG l

Pin numbers shown are for DW, JT, and NT packages.
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SN54HCT664, SNHAHCTE65, SN74HCT664, SN74HCTEES
OCTAL BUS TRANSCEIVERS WITH PARITY

absolute maximum ratings over operating free-air temperature range

Supply voltags, VcC
Input clamp current, l|K (V| < O or V| > V)
QOutput clamp current, lgk (Vo < 0 or Vg > Vo)
Continuous output current, Ig (Vo = 0 to Vi)
Continuous current through Vo or GND pins

Storage temperature range

Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or JT package
Lead temperature 1,6 mm (1/16 in} from case for 10 s: DW or NT package

+20 mA

T Stresses bayond those listed under *‘absolute maximum ratings’’ may causa parmanent damage to thae device. Thase are stress ratings
only, and functional operation of the device at thesa or any other conditions beyond those indicated under *‘recommended cperating

conditions’” is not implied. Exposure to absclute-maximum-rated conditions for extended pericds may affect device reliability.

recammended operating conditions

SNS4HCTE664 SN74HCTEES
SN54HCT665 SN74HCTGE5 UNIT
MIN NOM MAX | MIN NOM MAX .

Vee Supply voltage 4.5 5 5.5 4.5 5 6.5 v
Vi4  High-level input voliage Ve = 4.5 Vte BV 2 2 1
Vi Low-evel input voltage Voo = 45Vie 5.5V 0 0.8 Q 0.8 vV
Vi Input voltage o] vee 0 Veo v
Vo  Cutput voltage 0 Vee Q Vee v
ty Input transition {rise and fall) times 4] 500 Q 500 ns
Ta  Operating free-air temperature - 55 125 1 —40 85 °C

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

noted)
o SNS54HCTE64 | SN74HCTEG4
PARAMETER TEST CONDITIONS Voo Ta = 25°C SNSAHCTEE6S5 | SN74HCTE685 | UNIT
MIN TYP MAX MIN  MAX MIN  MAX
Vou Vi=ViqorVy, Ipq = -20 A 45V 4.4 4,439 4.4 4.4 v
V| = Vg of Vi, 1gH = -6 mA a5v | 3.98 4.30 3.7 384
VoL Vi = Vjqor VL oL = 20 kA 4.5 v 0.001 0.1 0.1 0.1 v
Vi = ViqorV¥y., lgL = 6§ mA 4.5V 0.7 0.26 .4 0.33
Iy V) = Vgg or § 55V +0.1 2100 +1000 +1000 nA
loz Vg = Voo or 0. V) = ViH or VL 5.5V +0.01 0.5 C110 +5 7y
Icc Vi=Vggcor0, I =0 556V B 160 80 uA
atect One in-put at0.5Vor2d4Vv 55V 14 24 3 2.9 mA
Other inputs at O V or Voo
cs 4.5 10 3 10 10 10 [ pF
5.5V

tThis is the increasa in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V(.
5This parameter, C;, does not apply ta I/O ports.
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SN54HCT664, SN74HCTE6S
OCTAL BUS TRANCEIVERS WITH PARITY

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Ci = 50 pF (see Note 1)

FROM TO Ta = 25°C SNB4HCTS64 | SN74HCTE6S
PARAMETER v
{INPUT} (QUTPUT) cec MIN TYP MAX MIN  MAX MIN  MAX unNT
BV 156 3 45
tpd A or B BorA 4.5 0 38 ns
55V 13 27 41 34
APQ or 4.5V 23 46 63 58
thd Aorg ns
BPQO 5.6V 20 41 62 52
¢ APl or APO or 4.5V 15 3 a7 39
ns
pd 8P B8P0 5.5 V 14 28 42 a8
45V 25 51 77 64
t G AcorB
en o 55V 23 46 69 sg | ™
4.5V 25 51 77 84
dis G AorB s
55V 23 46 69 58
4.5V 25 51 77 64
ten DIR AorB ns
55V 23 48 69 58
4.5V 25 51 77 64
t4i DiR AorB
dis o 5.5 V 23 46 69 sa | ™
4.5V 8 12 i8 t§
ty Any ns
55V 7 AR 16 14
L Cpd I Power dissipation capacitance l No load, Ta = 25°C l 62 pF typ l

switching characteristics over recommended operating free-air tamperature range (unlass otherwise
noted}, Ct = 150 pF (see Note 1)

FROM - 25° CT664 | SN74HCTE64
PARAMETER 0 vee Ta c SN5aH UNIT
INPUT) {OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
a5V 23 a7 71 593
t A B B A

pd o o 5.5 V 21 42 84 sa | ™
APO or 45V 31 63 95 79

tod AorB ns
BPO 5.5 v 28 56 85 71

. APl or APO or 45V 24 48 73 6o |
pd 8P| 8rO 5.5V 21 43 65 54
45V 3a 68 103 85

t el A B ns
en or 5.5V 30 61 92 77
25V 34 68 103 85

t DIR A 8 ns
en o 5.5V 3¢ 61 92 77

) R a5V 17 a2 63 53|

Iy

t v 5.5V 14 38 57 48

Note 1: Load circuits and voltage waveforms are shown in Section 1.

For typical application data and a description of the unigue input structure, see the ‘HC664 series data sheet.
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SN54HCTH65, SN74HCT665

OCTAL BUS TRANCEIVERS WITH PARITY

switching characteristics over recommended operating free-air tamperature range (unless otherwise
noted), C = 50 pF {see Note 1)

P ARAMETER FROM TO v Ta = 25°C SN54HCTEES | SN74HCTEES |
(INPUT] {OUTPUT) cc MIN __ TYP MAX | MIN MAX | MIN MAX
A5V 14 28 61 50
t AorB BorA
pd or or 5.5V 12 25 42 as | ™
APO or a5V 23 46 69 58
tod AorB ns
BPO 5.5V 20 M 62 52
. AP or APG or a5V 15 31 47 39
ns
pd BPI BPO 5.5V 14 28 a2 35
5 ot 4.5V 25 51 77 6+ |
ten : 5.5 V 23 46 69 58
. = Aors 45V 26 51 77 64
i ns
dis or 5.5V 23 46 69 58
a5V 25 51 77 64
t DIR AorB
en o 5.5V 23 46 69 sg|
45V 25 61 77 64
tdi DIR A B [
dis o 5.5V 23 46 59 sg |
. R 45V 8 12 18 15
ns
t v 5.5V 71 16 14
‘ Cpd [ Power dissipation capacitance ] Mo load, Ta = 25°C l 62 pF typ

switching characteristics over recommended operating free-air temperature range {unless otherwise
noted), C_. = 150 pF (see Note 1)

FROM T0 Tp = 28°C SNB4HCTBE5 | SN74HCTESES
PARAMETER vec uNIT

(INPUT! (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
A5V 22 45 B4 69

v AorB BorA s

pd r or 5.5V 20 40 68 s6 |
APO or 4.5V a 63 95 79

tpd AarB ns
8PO 5.5V 28 56 85 71

¢ API or APO or 4.5V 24 48 73 60 ns
pd B BPO 5.5V 21 a3 65 54
45V 34 68 103 85

t G AorB ns
en or 55V 30 61 92 77
45V 34 68 103 85

ten DIR AorB ns
5.5 V e 61 a2 77

. R 45V 17 42 63 53 |
t v 5.5V 14 38 57 ag

Note 1: Load circuits and valtage waveforms are shown in Section 1.

For typical application data and a description of the unigue input structure,

see the 'HCE64 series data sheet.
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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
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality 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 petformed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications”).

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality 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.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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