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74VHC245 ¢ 74VHCT245
Octal Bidirectional Transceiver with TRI-STATE® Outputs

General Description Features
The VHC/VHCT245 is an advanced high speed GMOS octal B High Noise Immunity:
bus transceiver fabricated with silicon gate CMOS technolo- VHC Vnig = Vi = 28% Ve (Min)
gy. It achieves high speed operation similar to equivalent VHCT Vi = 2.0V, V) = 0.8V
Bipolar Schottky TTL while maintaining the CMOS low pow- @ Power Down Protection:
er dissipation. The 'VHC245 is intended for bidirectional VHC inputs Only
asynchronous communication between data busses. The di- VHCT Inputs and QOutputs
rection of data transmission is determined by the level ofthe & Low Noise:
T/R input. The enable input can be used to disable the de- VHC Vorp = 0.9V {typ}
vice so that the busses are effectively isolated. All inputs VHCT Vorp = 1.1V (typ)
are equipped with protection circuits against static dis- @ Low Power Dissipation:
charge. Icc = 4 pA (Max) @ Tq = 25°C
@ Balanced Propagation Delays: tpi 1 = tpHL

Pin and Function Compatible with 74HC/HCT245

Ordering Code: see Section6

Commercial :‘:;:: Package Description
74VHC245M M20B 20 Lead Molded JEDEC SOIC
74VHC2458] M200 20 Lead Molded EIAJ SOIC
74VHC245MSC MSC20 20 Lead Molded EIAJ Type 1 SSOP
74VHC245MTC MTC20 20 Lead Molded JEDEC Type 1 TSSOP
74VHC245N N20A 20 Lead Moided DIP
74VHCT245M M208 20 Lead Molded JEDEC SOIC
74VHCT2458J M20D 20 Lead Molded EIAJ SOIC
74VHCT245MTC MTC20 20 Lead Molded JEDEC Type 1 TSSOP
74VHCT245N N20A 20 Lead Molded DIP

Note: Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letler X" to the ordering code.
EIAJ Type 1 SSOP available on Tape and Resl only, order MSCX.

Logic Symbol Connection Diagram
Pin Assignment for DIP,
IEEE/IEC SSOP, TSSOP and SOIC Pin Description
'o‘E' D — ] R 1 20 Vee N:r:.n Description
/R 3 ENT (BA) 2 19 —
3 EN2 (AB) Ay OF OE Output Enable Input
A 18 & T/R Transmit/Receive Input
71 P 4 17 Ag~Az Side A Inputs or
o | I % A . p, 8 TRI-STATE Outputs
b2V A 8, Bo-87 Side B Inputs or
4 = DA A, — 15 TRI-STATE Outputs
Ay —>= 5, A; 7 Q— 14 :’
> DIl of gl Truth Table
Ay —>— e—5, :ﬁ 9 .Il— 12 :
As — & cm; 10 11 Inputs Outputs
Ay ——b— lt>—B; & OF /R
A; =4 —4—>— B, L L Bus BDatato Bus A
TUF/11520-2 TL/F/11520-3 L H Bus A Datato Bus B
- H X HIGH-Z State
HIGH Voltage Level X = Immaterial

H=
L = LOW Voltage Level
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Absolute Maximum Ratings (ote 1)
Supply Voltage (Vo) —0.5Vto +7.0V
DC input Voltage (V) (T/R, OF) -0.5Vto 7.0V
DC Output Voltage (VoyT)

VHC —0.5VtoVge + 0.5V

VHCT* —-0.5Vto 7.0V
Input Diode Current (lk) (T/R, OF) ~20 mA
Output Diode Current (lok)

(VHC) +20 mA

(VHCT) —20 mA
DC Output Current (loyt) +25 mA
DC Vce/GND Current (Icc) +75mA

Storage Temperature (Tgtg) —65°Cto +150°C
Lead Temperature (T))

{Soldering, 10 seconds) 260°C

*Vout > Vg only if output is in H or Z state.

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 (Vce)
VHC

2.0V10 5.5V

VHCT* 4.5V 10 5.5V
Input Voltage (ViNX(T/R, OF) 0Vto 5.5V
Output Voltage (VouT) 0V to Veg

Operating Temperature (TopR)
74 VHC/VHCT

Input Rise and Fall Time (t,, t)

—40°Cto +85°C

Vee = 3.3V 0.3V (VHC only) 0 ~ 100 ns/V
Vce = 5.0V 0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 74VHC
Vee Ta = —40°C
Symbol Paramet = 26° Units Conditions
ymbo arameter iy Ta = 26°C 10 +85°C
Min Typ Max Min Max
Vi High Level Input Voltage 2.0 1.50 1.50 v
3.0-5.5 0.7 Voo 0.7 Veo
ViL Low Level Input Voltage 20 0.50 0.50 v
3.0-5.5 0.3 Vee 03 Veo
VoH High Level Output 2.0 1.9 20 1.9 VIN = Vi | lon = —50 pA
Voltage 3.0 2.9 3.0 2.9 \' orv)_
45 44 45 4.4
45 2.58 2.48 v IoH = —4 mA
45 3.94 3.80 lon = —8BmA
VoL Low Level Output 20 0.0 0.1 0.1 VIN = V4| loL = 50 pA
Voltage 3.0 0.0 0.1 0.1 v orVy_
45 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4 MA
45 0.36 0.44 loL = 8 mA
loz TRI-STATE Output Off- VIN = Vgcor GND
State Current 55 +0.25 t25 #A | Vout = Vgc or GND
VinOE = Vigor Vip
IIN Input Leakage Current B Vin = 5.5V or GND
(T/R, OF) 0-5.5 $0.1 1.0 | pA
Icc Quiescent Supply Vin = Vgg or GND
Current 55 4.0 40.0 pA

4-104




N
F 4
DC Characteristics for 'VHC Family Devices: see Section 2 for Waveforms (Continued) o
74VHC
Fig.
Symbol Parameter Vee Ta = 25°C Units | Conditions 9
V) No.
Typ Limits
VoLp Quiet Qutput Maximum 50 0.9 12 v C_ = 50 pF 211,12
Dynamic VoL
VoLv Quiet Qutput Minimum 5.0 _o09 P v CL = 50 pF 211,12
Dynamic VoL
ViHD Mmlmu.m High Level 5.0 35 v C_ = 50pF 211,12
Dynamic input Voltage
ViLo Maxlmtfm Low Level 50 15 v C_ = 50pF 211,12
Dynamic Input Voltage
*Parameter guaranteed by design.
DC Characteristics for 'VHCT Family Devices
74VHCT 74VHCT
Vee — o Ta = —40°C
Symbol Parameter v Ta = 25°C 1o + 85°C Units Conditions
Min Typ Max Min Max
ViH High Level 45 2.0 2.0 v
Input Voltage 55 20 20
ViL Low Level 45 0.8 0.8 v
Input Voltage 5.5 0.8 0.8
VoH High Level 45 315 3865 3.15 \ VIN=ViH | lon= —50pA
Output Voltage 45 | 25 2.4 v OrVIL | 1oy = —BmA
Voo Low Level 4.5 0.0 0.1 0.1 v ViN = Vi | loL = 50 nA
Output Voltage 45 0.36 0.44 v orVIL | 15 = 8BmA
loz TRI-STATE Output ViN = Vg or GND
Off-State Current 5.5 +0.25 +25 RA Vout = Vegor GND
VinOE = Viyor Vi
Iin Input Leakage VIN = 5.5V or GND
- 0-5. 0.1 +1.0 A
(T/R,OF) | Current 55 0 H
j VIN=V
lcc Quiescent Supply 55 40 400 WA N cc or GND
Current
lceT Maximum Igg/Input VIN = 3.4V
5.5 1.35 1.50 mA Other Inputs = Voo
or GND
lopD Output Leakage
Current (Power 0.0 +05 +50 nA Vourt = 5.5V
Down State)
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DC Characteristics for 'VHCT Family Devices: see Section 2 for Wavetorms (Continued)

74VHCT
Vee Fig.
= N t f
Symbol Parameter V) Ta = 25°C Units Conditions No.
Typ Limits

VoLp®* Quiet Output Maximum 11 16 v C = 50 pF 211,12
Dynamic Vg ' ' ’

Vorv' Quiet Output Minimum 14 16 v CL = 50 pF 2.11. 12
Dynamic Vg ' '

Viup* Minimum High Level 2.0 v CL = 50pF 2.11. 12
Dynamic Input Voltage '

Vio* Maximum Low Level 08 v CL = 50pF 2.11.12
Dynamic Input Voitage ’ !

*Parameter guaranteed by design.

AC Electrical Characteristics for 'VHC Family Devices: seo section 2 for Waveforms

74VHC 74VHC
Vee Ta = —40°C Fig.
Ta = 25° n
Symbol Parameter W A 5°C to +85°C V] lgs Conditions No.
Min Typ Max | Min Max
tPLH Propagation Delay 3.3 +03 58 84 1.0 10.0 CL = 15pF 2.5
) ns -
terL Time 83 119 10 135 CL = 50 pF
5.0+ 05 40 55 1.0 65 CL = 15pF
ns 2-5
55 75 1.0 8.5 CL = 50pF
tpzL TRI-STATE Output | 3.3 + 0.3 85 132 10 155 R =1k | CL = 15pF
! Enable Time ns 27.8
PZH 11.0 167 1.0 19.0 CL = 50pF
5005 5.8 8.5 1.0 10.0 CL = 15pF
ns 2-7,8
73 106 1.0 12.0 C_ = 50pF
tpLz TRI-STATE Output | 3.3 + 0.3 115 158 1.0 180 R, =1k | C = 50pF
t Disable Time ns 27.8
PHZ 50+ 0.5 70 97 1.0 11.0 CL = 50 pF
tosLH Output to Output 33103 1.5 1.5 {Note 1) CL = 50 pF
ns
tosHL Skew 50 + 0.5 1.0 1.0 CL = 50 pF
CiN Input Capacitance Vecc = Open
4 1 1 F
(T/R, OF) 0 o | »
Cio Qutput Capacitance 8 pF | Voc = 5.0V
Cpp Power Dissipation (Note 2)
Capacitance 21 pF

Note 1: Parameter guaranteed by design. tostH = {tpLH max —
Note 2: Cpp, is defined as the value of the internal equivalent capacitance which is calculated from t

operating current can be obtained by the equation: Icg (opr.) = Cpp * Voo * v + ioc/8 (per Bit).

tpLH minli 1OSHL = 1tPHL max — tPHL minl

he operating current consumption without load. Average
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AC Electrical Characteristics for 'VHCT Family Devices: see Section 2 for Waveforms

74VHCT 74VHCT
Vece Ta = —40°C Fig.
by P = 25° t
Symbol arameter ™ Ta = 25°C 1o +85°C Units Conditions No.
Min Typ Max| Min Max
tpLH Propagation Delay 5.0 £0.5 45 77 1.0 8.5 s Cy = 16pF 25
. n -
tpHL Time 53 87 1.0 95 CL = 50 pF
tpzL TRI-STATE Output 50 0.5 89 138 10 150 R.=1kn | G = 15pF
! Enable Time ns 27,8
PZH 97 148 1.0 16.0 CL = 50 pF
tpLz TBI-STATE Output 50105 100 154 10 165 ns RL =1k | C_ = 50pF 2.7.8
tpHZ Disable Time
tosLH Output to Output Skew | 5.0 £0.5 10 10 ns (Note 1) C_ = 50 pF
tosHL ] )
CiN Input Capacitance 4 10 10 pF | Vcc = Open
Ci/o Qutput Capacitance 9 pF | Vco = 5.0V
Cpp Power'Dnssmatlon 23 oF {Note 2)
Capacitance

Note 1: Parametar guaranteed by design. togiH = ltpLet max
Note 2: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating ct

operating current can be obtained by the equation: lcc {opr.) = Cpp * Voc * fin + Icc/8 (per Bit).

~ tpLH mink tosHL = !tPHL max — tHL minl

urrent consumption without load. Average
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