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&Natzonal Semiconductor
54VHC/74VHC245  54VHCT/74VHCT245
Octal Bidirectional Transceiver with TRI-STATE® Qutputs
inti | High Noise Immunity:
General Des_crlptlon . VHG. Vi = Von_ = 28% Ve (Min)
The VHC/V!—|CT245' is an adyanggd high speed CMOS octal VHCT Vjy = 2.0V, V) = 0.8V
bus transceiver fabricated with silicon gate CMOS technolo- m O y .
: " ; e ) perating Voltage:
gy. It achieves high speed operation similar to equivalent VHC Vee (opr) = 2.V ~ 5.5V
Bipolar Schottky TTL while maintaining the CMOS low pow- VHOT Voo (op1) — 4.5V_5.5V
er dissipation. The 'VHC245 is intended for bidirectional — D CCP tocti . ’
asynchronous communication between data busses. The di- o\‘;':é ?wn t rcéelc fon:
rection of data transmission is determined by the level of the VHCT Inputs n dyO tout
T/R input. The enable input can be used to disable the de- 3 n-pu S and Dutputs
vice so that the busses are effectively isolated. All inputs ™ Low Noise:
are equipped with protection circuits against static dis- VHC Voip = 0.9V (typ)
charge. VHCT Vorp = 1.1V (typ)
& Low Power Dissipation:
Features Ilcc = 4 uA (Max) @ Ty = 25°C
m High speed: w Balanced Propagation Delays: to1 4 = tphi
VHC tpp = 4.0 ns (typ) @ Vce = 5V | Pin and Function Compatible with 74HC/HCT245
VHCT tpp = 4.5 ns (typ) @ Ve = 5V
NOTE: MILITARY SPECIFICATIONS ARE PRELIMINARY
Logic Symbol Connection Diagrams
Pin Assignment for DIP, Flatpak,
Pin Description IEEE/IEC SSOP, TSSOP and SOIC
Pin oE 63 1 20
Names Description ,/E_C 3 ENT (BA) /R 2 -‘?V_oc
3 EN2 (AB) 4o [ OF
OE Output Enable Input pap- .&50
T/R Transmit/Receive Input Ay vi 4 By A 4 ls:
Ag-Az Side A Inputs or t > 2V j_ A 5 ia,
TRI-STATE Outputs A —>— e—5 A =S 15 8
Bo-B7 Side B Inputs or A; — —>—5, 4] 14 o
TRI-STATE Outputs Ag > —B; 5 13 ¢
I e L-¢>—8, :5 9 12 B
Ay == —4>—58; 7 10 1 B
4y —> -5, GND —s,
b= =5 TL/F/11520-3
TLRr1820-2 Pin Assignment for LCC
r
Truth Table b R A A Ay
E G &
Inputs Outputs & &
— A, A
OF R o =N
L L Bus B Datato Bus A 8, ) ) @R
L H Bus A Data to Bus B 8 [ P 9l vee
H X HIGH-Z State 5 oe
H = HIGH Voltage Level X = Immaterial
L = LOW Voltage Level [ [ ) 7 G
By By By B By
TL/F/11520-4
TRI-STATE® is a i of National i (e
©1994 National Samiconductor Corporation  TL/F/11520 - [:5 U l ]l E El D U ? D l ? 3 5 1! E - RRD-820M74/Printed in U. S. A.

SYCLOHAVL/LOHAYS ¢ SYZOHAVL/JHAYS

sINdINO J1V.LS-1H.L YHM JBA|39SUR. | [eUORIBIIPIE (8300

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



Absolute Maximum Ratings (vote 1)

If Milltary/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallabllity and specifications.

Supply Voltage (Vcc) —0.5Vto +7.0V
DC Input Voltage (V|n) (T/R, OE) —0.5Vio 7.0V
DC Qutput Voltage (VouT)

VHC —0.5VtoVgg + 0.5V

VHCT* —0.5Vto 7.0V
input Diode Current (i) (T/R, OE) —20 mA
Output Diode Current {Iok)

(VHOC) +20 mA

(VHCT) —20mA
DC Output Current (loyT) +25mA
DC Veoe/GND Current (o) +75mA

Storage Temperature (Tstg) —-65°Cto +150°C

Lead Temperature (T))

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input load-
ing variables. National does not recommend operation out-
side databook specifications.

Recommended Operating

Conditions
Supply Voltage (Vco)
VHC 2.0V to 5.5V
VHCT* 4.5V to 5.5V
input Voltage (ViN)(T/R, OE) 0Vto 5.5V
Output Voltage (VouT) 0Vto Voo
Operating Temperature (Topr)
54 VHC/VHCT —55°Cto +125°C
74 VHC/VHCT —40°Cto +85°C

B L5012k 0O070L74 459 WA

(Soldering, 10 seconds) 300°C Input Rise and Fall Time (t,, tg)
Vco = 3.3V +0.3V (VHC only) 0 ~ 100 ns/V
*Vout > Vg only if output is in H or Z state. VCC = 5.0V 0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 54VHC 74VHC
Vee Tp = —55°C Ta = —40°C
Symbol | Parameter = 25° Units Conditions
4 ] Ta = 25C to +125°C to +85°C
Min Typ Max Min Max Min Max
ViH High Levei | 2.0 1.50 1.50 1.50
Input 3.0-5.5|0.7 Vo 0.7 Vg 0.7 Ve \
Voltage
ViL Low Level 2.0 0.50 0.50 0.50
Input 3.0-5.5 0.3 Voo 0.3 Vee 03Vec| V
Voltage
VoH High Level | 2.0 19 20 1.9 1.9 VIN=ViH|loH = —50 pA
Output 3.0 29 3.0 2.9 29 \% or VL
Voltage 45 44 45 4.4 4.4
45 2.58 2.48 v lon = —4 mA
45 3.94 3.70 3.80 loH = —8mA
VoL Low Level 2.0 00 0.1 0.1 0.1 ViN = ViH | loL = 50 pA
Output 3.0 00 01 0.1 0.1 v or Vi
Voltage 45 00 0.1 0.1 01
3.0 0.36 0.50 0.44 v lop = 4mA
4.5 0.36 0.50 0.44 loL = 8mA
loz TRI- Vin = Vg or GND
STATE 5.5 +0.25 +10.0 +25 | A |Vour = Vccor GND
Output Off- ViNOE = Vigorv),
State
Current
In Input Vin = 5.5V or GND
(T/F. OF) | Leakage 0-5.5 +0.1 +1.0 £1.0 | pA
Current
lcc Quiescent VIN = Voo or GND
Supply 5.5 4.0 160.0 40.0 RA
Current
2
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DC Characteristics for 'VHC Family Devices:

B b501126 0070175 395 =W

74VHC 54VHC 74VHC
Vee Ta = —55°C Ta = —40°C
aramet: = 25°
Symbol Parameter W Ta = 25°C to +125°C to +85°C Units | Conditions
Typ Limits Limits Limits
VoLe Quiet Qutput Maximum 5.0 0.9 1.2 v CL = 50pF
Dynamic Vo
* H ini =
VoLv Quiet Qutput Minimum 50 _09 12 v C_ = 50 pF
Dynamic Vo
*ViHD Minimum High Level CL = 50pF
Dynamic Input Voltage 50 3.5 v
*ViLp Maximum Low Level 5.0 15 v C_ = 50pF
Dynamic Input Voltage : "
*Parameter guaranteed by design.
DC Characteristics for 'VHCT Family Devices
74VHCT S54VHCT 74VHCT
Vee — ope Ta= —55°C | Ta = —40°C
Symbol Parameter v Ta = 25°C to +125°C to +85°C Units Conditions
Min Typ Max Min Max Min Max
Vi High Level 45 | 20 2.0 v
Input Voltage 55 | 20 20
ViL Low Level 4.5 0.8 0.8 v
Input Voltage 5.5 0.8 0.8
VoH High Level 45 |3.15 3.65 3.15 V |ViN=Vi|loH = —50 pA
Output Voltage 45 | 25 2.4 \ O ViL floy = —8 mA
VoL Low Level 4.5 0.0 0.1 0.1 \' VIN = VIH loL = 50 ]J.A
Output Voltage 45 0.36 044 | V O ViL| 1o = 8mA
loz TRI-STATE Output VIN = Voo or GND
Off-State Current 5.5 +0.25 +25 | pA | Voutr = Vcc or GND
VIN OE = VigorV
N Input Leakage _ ViN = 5.5V or GND
(T/R, OF) | Gurrent 0-55 +0.1 +1.0 | pA
Icc Quiescent Supply VIN = Vccor GND
Current 55 40 400 | pA
lcer Maximum Icc/Input ViN = 3.4V
55 1.35 1.50 mA | Other Inputs = Voo
or GND
loPp Output Leakage
Current (Power 0.0 +0.5 +5.0 | pA |Vour =55V
Down State)
3
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DC Characteristics for 'VHCT Family Devices:

74VHCT 54VHCT 74VHCT
Vee _ ope Ta = —55°C Ta = —40°C
Symbol Parameter W Ta = 25°C to +125°C to +85°C Units Conditions
Typ Limits Limits Limits
Vorp* Quiet Output Maximum C_ = 50 pF
R 11 1.6 \
Dynamic VoL
Vorv* Quiet Output Minimum C_ = 50pF
. -11 —1.6 v
Dynamic VgL
ViHD* Minimum High Level 20 Vv CL = 50pF
Dynamic Input Voltage
ViLp* Maximum Low Level 08 v CL = 50pF
Dynamic Input Voltage ’
*Parameter guaranteed by design.
AC Electrical Characteristics for 'VHC Family Devices
74VHC 54VHC 74VHC
Vee _ Ta= —55°C | To= —40°C
Symbol Parameter ™ Ta = 26°C to + 125°C to +85°C Units Conditions
Min Typ Max | Min Max Min Max
tpLH Propagation | 3.3 £ 0.3 58 84 10 10.0 C_ = 15pF
" ns
tPHL Delay Time 83 11.9 1.0 135 CL = 50 pF
50+ 05 4.0 5.5 1.0 6.5 n Cp = 15pF
S
55 7.5 1.0 8.5 Cp = 50 pF
tpzL TRI-STATE | 3303 85 132 10 155 RL=1kQ | CL = 15pF
t Qutput ns
PZH ) 11.0 167 1.0 19.0 C_ = 50pF
Enable Time
50 £ 0.5 58 8.5 1.0 10.0 Cp = 15pF
ns —
73 106 1.0 12.0 C_ = 50pF
tpLz TRI-STATE | 3303 115 158 1.0 18.0 R.=1kN | C = 50 pF
tpHz Output 5.0 + 05 ns CL = 50 pF
Disable Time ' 70 87 0 no L= P
tosLH Output to 33103 15 15 . (Note 1) Cy = 50pF
n p oL e
tosHL OutputSkew | 54 4 o5 1.0 1.0 CL = 50 pF
Cin Input Vce = Open
(T/R, OF) | Capacitance 4 10 10 pF
CI/O Output VOC = 5.0V
N 8 pF
Capacitance
Cep Power (Note 2)
Dissipation 21 pF
Capacitance

1ce which is

Note 1: Parameter guaranteed by design. tosLH = ItpLH max — tPLH minli tosHL = [tPHL max — tPHL minl
Note 2: Cpp is defined as the value of the internal equivalent cap

operating current can be obtained by the equation: icc (opr.) = Cpp * Voo * fin + loc/8 (per Bit).

from the operating current consumption without load. Average

M L50112b 007017k 221 WE
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AC Electrical Characteristics for 'VHCT Family Devices

74VHCT 54VHCT 74VHCT
Vece P Ta= —55°C | Tp= —40°C
Symbol Parameter ™ Ta = 25°C to +125°C 10 +85°C Units Conditions
Min Typ Max | Min Max Min Max
tPLH Propagation 5.0 £0.5 4.5 7.7 1.0 85 CL = 15pF
) ns —_
tpHL | Delay Time 53 87 10 95 CL = 50 pF
tpzL TRI-STATE 50 +0.5 89 138 1.0 15.0 RL=1kQ | C_= 15pF
tpzH Output Enable ns _

Time 97 148 10 160 CL = 50pF
tpLz TRI-STATE 50 05 RL=1kQ | C_ = 50pF
tpHz Output 100 154 1.0 16.5 ns

Disable Time
tostH | Outputto 50 205 10 10 (Note 1) CL = 50pF
tosHL QOutput Skew ’ ) ns
Cin Input ) 4 10 10 pF Vee = Open

Capacitance
Cio Output. 9 oF Vge = 5.0V

Capacitance
Cpp Power (Note 2)

Dissipation 23 pF

Capacitance

Note 1: Parameter guaranteed by design. tostH = [tpLH max — tPLH minl; tosHL = ItPHL max — tPHL minl

Note 2: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained by the equation: Icc (opr.) = Cpp * Vec * fin + lgc/8 (per Bit).

B L501126 0070177 1bs BN
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Ordering Information

The device number is used to form part of a simplified purchasing code, where the package type and temperature range are
defined as follows:

74VHC/VHCT 245 M X
Temperature Range Family Special Variations
74 VHC = Commercial “X” = Tape and Reel
54 VHC = Military “” = Rail/Tube
74 VHCT = Commercial TTL-Compatible VHC
54 VHCT = Military TTL-Compatible VHC
Device Type
Package Code
M = Small Outline JEDEC SOIC
SJ = Small Outline EIAJ SOIC
MSC = Shrink Small Outline—EIAJ (SSOP Type I)
MTC = Thin Shrink Small Outline—EIAJ (TSSOP Type |)
J/883 = Ceramic DIP
w/883 = Ceramic Flatpak
E/883 = Leadless Ceramic Chip Carrier
Physical Dimensions inches (milimeters)
0.200 +0.005
{5.080£0.127)
e 5o x 0.015£0.010
¥ {0381 £0.254)
0.350:+0.008 0.015
" {8.83020.203) 0.063-0.075 _ 0.007-0.011
‘ N "”'*1 | heeces e | oz
5| HD a 0.022-0.028
T {0.559-D.
son-oom § = I
{1.959—2.362) R e
o 0.045-0.055 1 | ‘f 'L
~ Z n.mr;;.m; /]
067 0.
DETAILA —(?.2:2—:.?%" | t 0.045 - 0.055
v (.143-7.397)
Top View Side View ™"
450 x 0.040£0.00
{1.016£0.254)
3PLCS
Bottom View
0.015
e o381
MIN TYP wAXTYP
0.022 Y
SR STy
MAX TYP {0.152)
MIN TYP

Detail A
E20A (REV Dy
20-Lead Ceramic Leadiess Chip Carrier, Type C (L)
Order Number 54VHC245E/883 or 54VHCT245E/883
NS Package Number E20A

M L5012k 0070178 OTYH HA
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Physical Dimensions inches (millimeters) (Continued)

0.985
0.0%5 (25.019)
{0.635)

Ik

Hﬁlmﬁmmmmm&

20-Lead Small Outline Integrated Circuit-—JEDEC SOIC (M)

NS Package Number M20B

Order Number 74VHC245M, 74VHC245MX, 74VHCT245M, or 74VHCT245MX

0.220-0.310 -
(5.5887.874)
[T TT T Te s [T Lef Te] [o] b
0.005-0.020
{0.127-0.508)
RAD TYP 0.037+0.005
’ |‘ {0.94020.127)
0.005 0.055+0.005
:.;:g _ 0.290-0.320 ™ oz (1.39720.127) 0.020-0.060
wsm) l‘(r.ase_nze)’l GLASS suuur\ MIN 10508 -1.528)
[ A
Ji 1 u 0.200
m {5.000)
A —E / - A |
1)
95°15° 86° 0150 )
0.008 —0.012 +(;u1n) 0.125—0.200
(0.203 - 0.305) MIN  (3.175-5.080)
[ 0310-0410 +] 0.060 0.0180.003
{7.874—10.41)} {1.524) {0.457 +0.076)
BOTH E"“;}; 0.100:+0.010
(2.540::0.254) J20A (REV M)
20-Lead Ceramic Dual-In-Line Package (D)
Order Number 54VHC245./883 or 54VHCT245J/883
NS Package Number J20A
0.496-0.512
{12.598-13.005) >
20 19 1B 17 16 8 14 13 12 1
Y
AAOAARAAARRA
0.354 - 0.419
LEADND 1 __}— : e
HENT
v BEUUEBUEEEE
1 2 3 4 S [ 7 ] T 10
0.010 yax
0.254)
0.291-0.208
{7.391-7.595)
0.010-0.029 0.083-0.104
0zsa—0.737 <% [" w262
o 8.004 - 0.012
| | e F =
B‘JJ " — = + SEATING
PLANE
uu}-—n:as— (:’;—':;‘/ um: _agse T _(:Eul, — 0.050 e a.m?—o.m Tve
py — s s . s ——
(r':iﬁu tsﬁ; ALL LEAD TIPS '(I'%:TL[ :;:‘:2 a izv;') . (0.356-0.508)
(DZM]"' M08 (REV F)

M L501l2bL 0070179 T30 W

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght

2003




Physical Dimensions inches (millimeters) (Continued)

0.492 - 0.500
{1250 12.7)

19 18 17 16 15 14 13 12 11

- ) T
0r-g° 0.285-0.319 0.205-0.213
(7.493 - 8.103) (5.207l 5.410

0.016 - 0.031 2 3 4 5 [] 7  } 9 10
{0.406 —0.787)
DETAILF
&ﬂ REF 0.067 - 0083
oge-001p (1803 17022108
0152-0254) i
[ \

I \¢

{1.270) 0.000-0.010

10.000 - 0.254)
SEE DETAIL F

M20D (REV A}
20-Lead Small Qutline Package EIAJ SOIC (SJ)
Order Number 74VHC245SJ, 74VHC245SJX, 74VHCT245SJ, or 74VHCT2455JX

NS Package Number M20D
6.5%0.2
20 11
4.420.2
1 10
7.0 MAX | le——— 6.4+ 0.3
4 I 0.1528:3
1.240.2 —0.10:8:48 TYp —l | \
=1 i I\
f v oo ¥
0.325 TYP -] —» te—0.45%0.20 TYP
—>r-L— —»{|«—0.22%20.10 TYP

¢l 13@[c[aB]E WSCZ0 (REVA)
20-Lead Plastic EIAJ SSOP Type | (MSC)
Order Number 74VHC245MSCX or 74VHCT245MSCX
NS Package Number MSC20

M 550112k 0070180 7?52 W@ °©
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Physical Dimensions inches (millimeters) (Continued)

|]|]|]|][I|]|]|][I[I__'

7.72

e ﬂllﬂl][ll]||]|][||][|4__

20 1 0.42 TYP A-I
[N
LAND PATTERN RECOMMENDATION

- GAGE PLANE
e

B _ ol ssza _[ 0.25

o —
T S

[¢——— 6.5 ¢ 0.1 —————

|
>
1

[=]0.2]CB]A] TYPICAL

ALL LEAD TIPS /— SEE DETAIL D
- T
-

(o go) ; >

= )
lmi S\
-7 (].09-0.20]_

- 065TYP ‘ 0102005TYP

0.19 - 0.30 TYP

[#]or@][0[0)]

MTC20 (REV C}

20-Lead Plastic EIAJ TSSOP Type | (MTC)
Order Number 74VHC245MTC, 74VHC245MTCX, 74VHCT245MTC or 74VHCT245MTCX
NS Package Number MSC20

B L501leb 00?0181 699 WA °
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0w
o a P ysical DImMensIoNS inches (millimeters) (Continued) Lit.# 118085-002
P =y
g:) 8 0.090 le——— 0.540 MAX ———»
= 0.060 ’*
0.040
. 0.050 £ 0.005 —= |« 0.005 MIN TYP
E I|'I_" N 9,030 wo ol [ 11
~ < T
5 “'-) 0.370
It 0.250 .
S 1l
<r
S [
o i 0.285 WAX [y 0.270
Ty ; - GLASS 0.260
f\r. e l 0.012
o2 L 1 S0
L o : DETAIL A
3 / I 0.370
DETAIL A i 0.250
S £ -
0.006 ! 10

n = 0.004 0.019 ryp 0.045 MAX —| |«
3 TYP 0.015 TYP W20A (REV E)
w0 20-Lead Cerpak (F)

Order Number 54VHC245W/883 or 54VHCT245W/883

NS Package Number W20A

Octal Bidirectional Transce

. LIFE SUPPORT POLICY
1] NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
n DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
L SEMICONDUCTOR CORPORATION. As used herein:
ni 1. Life support devices or systems are devices or 2. A critical component is any component of a life
: systems which, (a) are intended for surgical implant support device or system whose failure to perform can
o into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
e failure to perform, when properly used in accordance support device or system, or to affect its safety or
s with instructions for use provided in the labeling, can effectiveness.
=) be reasonably expected to result in a significant injury
to the user.

o o

3
L»’ National Semiconductor National National Nationsl National Semiconductores National

- & Corporation GmbH Japen Ltd. Hong Kong Ltd. Do Brazil Lida. {Austrafia) Pty, Ltd.
-y 2900 . Drive ki 10 i Chamical 13th Floor, Straight Block Av. Brig. Faria Lima, 1409 16 Business Park Dr.
o, P.O. Box 58090 D-82256 Furstenfaidbruck  Engineering Center Ocean Centra, 5 Canton Rd. & Andar Notting Hill, VIC 3168
'_': Santa Clara, CA 950528090  Germany Bidg. 7F Taimshataui, Kowloon Cep-01451, Paulistano, Austraka

L Tel: 1{600} 272-9859 Tel: (0-81-41) 103-0 1-7-1, Nakase, Mihama-Ku Hong Kong Sac Paulo, SP, Brazil Tel: {3) 558-9999

L TWX: (910) 339-9240 Telex: 527849 Chiba-City, Tel: (852) 737-1800 Tel: (55-11) 212-5066 Fax: (3) 558-9998

Fax: (0-81-41) 10-35-06 Ciba Prafactura 261 Telex: 51292 NSHKL Telax: 391-1131931 NSBA BR
Tel: (043) 209-2300 Fax: (852) 736-9960 Fax: (55-11) 212-1181
Fax: (043) 299-2500
Nationa! does not assume any it for use of any circuitry described, no circuit patent liconses are implied and National reserves the right at any time without notic 43941
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