74HC245/74HCT245

Analog & Logic ICs

Octal Bus Transceiver; 3-state

1. Description

The 74HC/HCT245 is an 8-bit transceiver with 3-state outputs. The device features an output enable (ﬁ) and
send/receive (DIR) for direction control. A HIGH on OE causes the outputs to assume a high-impedance OFF-

state. Inputs include clamp diodes. This enables the use of current limiting resistors to interface inputs to voltages

in excess of Vcc.

2. Features

. Input levels: . Non-inverting 3-state outputs
- For 74HC245: CMOS level . Specified from -40°C to +105°C
- For 74HCT245: TTL level . Packaging information:

. Octal bidirectional bus interface DIP20/SOIC20/TSSOP20

3. Ordering Information

Type Number Package Type Packing Notes
74HC245N DIP-20 Tube

74HCT245N DIP-20 Tube

74HC245D SOIC-20 Tape & Reel

74HCT245D SOIC-20 Tape & Reel

74HC245PW TSSOP-20 Tape & Reel

74HCT245PW TSSOP-20 Tape & Reel

Note: If the physical information is inconsistent with the ordering information, please refer to the actual product.

4. Pinning

DR [1] ‘\,I [20] vee
a0 [2] <_/ 18] OF
a1 [3] (18] BO
az [4] [17] B1
a3 [E] [16] B2
a6 ] [15] B3
a5 [7] [14] B4
a5 [B] (i3] g5
a7 [9] [12] B
GHND [10] [11] B7
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Pin Description

Analog & Logic ICs

Pin No. Pin Name Description

1 DIR direction control

2 A0 data input/output

3 A1 data input/output

4 A2 data input/output

5 A3 data input/output

6 A4 data input/output

7 A5 data input/output

8 A6 data input/output

9 A7 data input/output

10 GND ground (0V)

11 B7 data input/output

12 B6 data input/output

13 B5 data input/output

14 B4 data input/output

15 B3 data input/output

16 B2 data input/output

17 B1 data input/output

18 BO data input/output

19 OE output enable input (active LOW)

20 Vee supply voltage
Function Table
Input Output
OE DIR An Bn
L L A=B input
L H input B=A
H X z z

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.

© Shenzhen Fulihao Science & Technology Co., Ltd.

Rev. 1.0 — January 2023

www.fulihao.com

2


https://www.fulihao.com/
https://www.fulihao.com/

74HC245/74HCT245

5. Block Diagram
Block Diagram

Analog & Logic ICs
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Fig. 2.

IEC logic symbol

6. Electrical Parameter

Absolute Maximum Ratings

(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min Max Unit
supply voltage Vee - -0.5 +7.0 \
input clamping current lik V1<-0.5V or Vi> Vcc+0.5V - +20 mA
output clamping current lok Vo< -0.5V or Vo> Vcc+0.5V - +20 mA
output current lo -0.5V < Vo < Vce+0.5V - +35 mA
supply current lcc - - 70 mA
ground current lenD - -70 - mA
storage temperature Tstg - -65 +150 |°C
total power dissipation Prot - - 500 mwW
DIP 245
Soldering temperature TL 10s
SOIC 250 C

Note:

1 For DIP20 packages: above 70°C the value of Pt derates linearly with 12mW/K.
2 For SOIC20 packages: above 70°C the value of Pyt derates linearly with 8mW/K.
3 For TSSOP20 packages: above 60°C the value of Pwtderates linearly with 5.5mW/K.
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Recommended Operating Conditions

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC245
supply voltage Vee - 2.0 5.0 6.0 V
input voltage Vi - 0 - Vce \%
output voltage Vo - 0 - Vce \%
Vce=2.0V - - 625 ns/\V
input transition rise and fall rate At/AV Vcc=4.5V - 1.67 [139 ns/\V
Vee=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +105 C
74HCT245
supply voltage Vee - 4.5 5.0 5.5 V
input voltage Vi - 0 - Vce \%
output voltage Vo - 0 - Vce \%
input transition rise and fall rate At/AV Vcec=4.5V - 1.67 [139 ns/\V
ambient temperature Tamb - -40 - +105 C

7. Electrical Characteristics
DC Characteristics 1

(Tamb=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC245
Vce=2.0V 15 |12 |- \Y
HIGH-level input voltage | ViH Vcc=4.5V 3.15|124 |- \%
Vce=6.0V 42 |3.2 |- \Y
Vce=2.0V - 08 |05 |V
LOW:-level input voltage Vi Vcc=4.5V - 21 |1.35 |V
Vce=6.0V - 28 (1.8 |V
lo=-20uA; Vcc=2.0V [1.9 |2.0 |- \
lo=-20uA; Vcc=4.5V |4.4 |45 |- \
HIGH-level output voltage |Von Vi=Vior ViL lo=-20uA; Vcc=6.0V |59 |6.0 |- \%
lo=-6.0mA; Vcc=4.5V |3.98 |4.32 |- \
lo=-7.8mA; Vcc=6.0V |5.48|5.81 |- \
l0=20uA; Vcc=2.0V |- 0 0.1 |V
l0=20uA; Vcc=4.5V |- 0 0.1 |V
LOW-level output voltage | VoL Vi=Vior ViL [0=20uA; Vcc=6.0V |- 0 01 |V
0=6.0mA; Vcc=4.5V |- 0.15(0.26 |V
l0=7.8mA; Vcc=6.0V |- 0.16(0.26 |V
input leakage current I Vi=Vcc or GND; Vcce=6.0V - - +0.1 [UA
OFF-state output current | loz Vi=ViHor Vit Vee=6.0V; Vo=Vcc or GND - - +0.5 |uA
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supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 |uA
input capacitance Ci - - 3.5 |- pF
input/output capacitance | Cio - - 10 |- pF
74HCT245
HIGH-level input voltage | Vi1 Vec=4.5V to 5.5V 20 (16 |- \Y,
LOW-level input voltage Vi Vec=4.5V to 5.5V - 1.2 |08 |V

lo=-20uA 44 |45 |- \Y
HIGH-level output voltage |Von Vi=Vinor Vi;; Vec=4.5V
lo=-6.0mA 3.9814.32 |- \Y
l0=20uA - 0 0.1 |V
LOW-level output voltage | VoL Vi=Vinor Vi;; Vec=4.5V
l0=6.0mA - 0.15/0.26 |V
input leakage current h Vi=Vcc or GND; Vce=5.5V - - 0.1 |uA
OFF-state output current | loz Vi=ViHor ViL; Vee=5.5V; Vo=Vcc or GND - - +0.5 |UuA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 8.0 |uA
per input pin; Vi=Vcc- An or Bn inputs - 40 [144 |uA
2.1V; other inputs at Vcc | —
additional supply current | Alcc P OE input - 150 [ 540 |uA
or GND; Vcc=4.5V to
input capacitance Ci - - 3.5 |- pF
input/output capacitance | Cio - - 10 |- pF

DC Characteristics 2

(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC245
Vee=2.0V 15 |- - \Y
HIGH-level input voltage |V Vce=4.5V 3.15 |- - \%
Vee=6.0V 42 |- - \Y
Vee=2.0V - - 05 |V
LOW-level input voltage | ViL Vcec=4.5V - - 1.35 |V
Vee=6.0V - - 1.8 |V
lo=-20UA; Vcc=2.0V (1.9 |- - Vv
lo=-20UA; Vcc=4.5V |44 |- - Vv
HIGH-level output voltage |Von Vi=Vwor Vi lo=-20uA; Vcc=6.0V |59 |- - \%
lo=-6.0mA; Vcc=4.5V |3.84 |- - \
lo=-7.8mA; Vcc=6.0V |5.34 |- - \
0=20uA; Vcc=2.0V |- - 0.1 |V
0=20uA; Vcc=4.5V |- - 0.1 |V
LOW-level output voltage | VoL Vi=Vior ViL 10=20uA; Vcc=6.0V - - 01 |V
10=6.0mA; Vcc=4.5V |- - 0.33 |V
0=7.8mA; Vcc=6.0V |- - 0.33 |V
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input leakage current h Vi=Vcc or GND; Vce=6.0V - - 1.0 |{UA
OFF-state output current | loz Vi=ViHor ViL; Vee=6.0V; Vo=Vcc or GND - - +5.0 |UA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 80 |uA
74HCT245
HIGH-level input voltage |V Vcc=4.5V to 5.5V 20 |- - \Y,
LOW-level input voltage | Vi Vcc=4.5V to 5.5V - - 08 |V
lo=-20uA 44 |- - \Y
HIGH-level output voltage | Von Vi=Vinor Vi;; Vec=4.5V
lo=-6.0mA 3.84 |- - \Y
10=20uA - - 01 |V
LOW-level output voltage | VoL Vi=Vinor Vii; Vec=4.5V
10=6.0mA - - 0.33 |V
input leakage current h Vi=Vcc or GND; Vce=5.5V - - 1.0 |{UA
OFF-state output current | loz Vi=Vinor ViL; Vee=5.5V; Vo=Vcc or GND - - +5.0 |UA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 |uA
per input pin; Vi=Vcc- An or Bn inputs - - 180 |uA
2.1V; other inputs at Vec | OE input - - 675 |UuA
additional supply current | Alcc or GND; Vcc=4.5V to
5.5V; 1o=0A or GND; DIR input - - 405 |uA
Vcc=4.5V to 5.5V; lo=0A

DC Characteristics 3

(Tamb=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC245
Vce=2.0V 15 |- - \Y
HIGH-level input voltage | ViH Vcc=4.5V 3.15 |- - \%
Vce=6.0V 42 |- - \Y
Vce=2.0V - - 05 |V
LOW-level input voltage Vi Vcc=4.5V - - 1.35 |V
Vce=6.0V - - 1.8 |V
lo=-20uA; Vcc=2.0V [1.9 |- - \
lo=-20uA; Vcc=4.5V |44 |- - \
HIGH-level output voltage |Von Vi=Vior ViL lo=-20uA; Vcc=6.0V |59 |- - \%
lo=-6.0mA; Vcc=4.5V [3.7 |- - \
lo=-7.8mA; Vcc=6.0V |5.2 |- - \
l0=20uA; Vcc=2.0V |- - 0.1 |V
l0=20uA; Vcc=4.5V |- - 0.1 |V
LOW-level output voltage | VoL Vi=Vior ViL [0=20uA; Vcc=6.0V |- - 01 |V
0=6.0mA; Vcc=4.5V |- - 04 |V
l0=7.8mA; Vcc=6.0V |- - 04 |V
input leakage current I Vi=Vcc or GND; Vcce=6.0V - - +1.0 [UA
OFF-state output current | loz Vi=ViHor Vit Vee=6.0V; Vo=Vcc or GND - - +10 |uA
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supply current ‘ lcc ‘V|=Vcc or GND; l0=0A; Vcc=6.0V - - ‘ 160 ‘ uA
74HCT245
HIGH-level input voltage | Vi1 Vec=4.5V to 5.5V 20 |- - \Y,
LOW-level input voltage Vi Vec=4.5V to 5.5V - - 08 |V
lo=-20uA 44 |- - \Y
HIGH-level output voltage |Von Vi=Vinor Vi;; Vec=4.5V
lo=-6.0mA 3.7 |- - \Y
l0=20uA - - 01 |V
LOW-level output voltage | VoL Vi=Vinor Vi;; Vec=4.5V
l0=6.0mA - - 04 |V
input leakage current h Vi=Vcc or GND; Vce=5.5V - - +1.0 |{UA
OFF-state output current | loz Vi=ViHor ViL; Vee=5.5V; Vo=Vcc or GND - - +10 |uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 160 |uA
per input pin; Vi=Vcc- An or Bn inputs - - 196 |uA
2.1V; other inputs at Vcc | OE input - - 735 |uA
additional supply current | Alcc P NPy
or GND; Vcc=4.5V to
DIR input - - 441 |uA
5.5V; 1o=0A

AC Characteristics 1

(Tamb=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter ‘Symbol ‘Conditions ‘Min. ‘Typ. ‘Max. ‘Unit
74HC245
Vee=2.0V - 25 |90 ns
Vcc=4.5V - 9 18 ns
An to Bn or Bn to An propagation delay | tpd see Figure 4
Vce=5.0V; CL.=15pF |- 7 - ns
Vee=6.0V - 7 15 ns
Vee=2.0V - 30 |150 |ns
OE to An or Bn enable time ten see Figure 5 |Vcc=4.5V - 1 30 ns
Vee=6.0V - 9 26 ns
Vee=2.0V - 41 |150 |ns
OE to An or Bn disable time tais see Figure 5 |Vcc=4.5V - 15 |30 ns
Vee=6.0V - 12 |26 |ns
Vee=2.0V - 14 |60 ns
transition time t see Figure 4 |Vcc=4.5V - 5 12 ns
Vee=6.0V - 4 10 ns
power dissipation capacitance Cep per buffer; Vi=GND to Vcc - 30 |- pF
74HCT245
An to Bn or Bn to An propagation delay | tpd see Figure 4 Veez.5V - 12 |z hd
Vce=5.0V; CL.=15pF |- 10 |- ns
OE to An or Bn enable time ten Vce=4.5V; see Figure 5 - 16 |30 |[ns
OE to An or Bn disable time tais Vce=4.5V; see Figure 5 - 16 |30 |ns
transition time tt Vcc=4.5V; see Figure 4 - 5 12 ns
power dissipation capacitance Cep per buffer; Vi=GND to Vcc-1.5V - 30 |- pF
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Note:

1 tpais the same as tpLHand teHL.
ten is the same as tezL and tezw.
tdis is the same as trLzand tenz.

ttis the same as trnLand trin.

a A WO N

where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
3 (CLxV cc?xf o)=sum of outputs.

AC Characteristics 2

(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Crpis used to determine the dynamic power dissipation (Ppin uW).

Po=CppxV cc?xf ixN+ 5 (CLxV cc?xf o)

Analog & Logic ICs

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC245
Vee=2.0V 115 |ns
An to Bn or Bn to An propagation delay tpd see Figure 4 | Vcc=4.5V 23 ns
Vee=6.0V 20 ns
Vee=2.0V 190 |ns
OE to An or Bn enable time ten see Figure 5 |Vcc=4.5V 38 ns
Vee=6.0V 33 ns
Vee=2.0V 190 |ns
OE to An or Bn disable time tais see Figure 5 |Vcc=4.5V 38 ns
Vee=6.0V 33 ns
Vee=2.0V 75 ns
transition time t see Figure 4 | Vcc=4.5V 15 ns
Vee=6.0V 13 ns
74HCT245
An to Bn or Bn to An propagation delay tpd see Figure 4 | Vcc=4.5V 28 ns
OE to An or Bn enable time ten Vcc=4.5V; see Figure 5 38 ns
OE to An or Bn disable time tais Vce=4.5V, see Figure 5 38 ns
transition time tt Vcc=4.5V; see Figure 4 15 ns
Note:
1 tpais the same as tpLHand teHL.
2 tenis the same as tezL and tezn.
3 tdisis the same as trLzand tehz.
4 tiis the same as truiand trin.
© Shenzhen Fulihao Science & Technology Co., Ltd. Rev. 1.0 — January 2023
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AC Characteristics 3
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(Tamb=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
74HC245
Vee=2.0V |- - 135 |ns
An to Bn or Bn to An propagation delay tpd see Figure 4 |Vcc=4.5V |- - 27 ns
Vee=6.0V |- - 23 ns
Vee=2.0V |- - 225 |ns
OE to An or Bn enable time ten see Figure 5 |Vcc=4.5V |- - 45 ns
Vee=6.0V |- - 38 ns
Vee=2.0V |- - 225 |ns
OE to An or Bn disable time tais see Figure 5 |Vcc=4.5V |- - 45 ns
Vee=6.0V |- - 38 ns
Vee=2.0V |- - 90 ns
transition time t see Figure 4 |Vcc=4.5V |- - 18 ns
Vee=6.0V |- - 15 ns
74HCT245
An to Bn or Bn to An propagation delay tpd see Figure 4 | Vcc=4.5V |- - 33 ns
OE to An or Bn enable time ten Vcc=4.5V, see Figure 5 - - 45 ns
OE to An or Bn disable time tais Vce=4.5V, see Figure 5 - - 45 ns
transition time tt Vcc=4.5V; see Figure 4 - - 18 ns

Note:
1 tpais the same as tpLHand teHL.
2 tenis the same as tezL and tezn.
3 tdisis the same as trLzand tehz.
4

ttis the same as trnLand tron.
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8. Testing Circuit
AC Testing Circuit

oy
I %Y "
nieg atie
pul se Vi Vi
ov 10 %
Vi
" 80 %
positive
pulse Vi Vi
10 '}'n? K
v
| twy |
Vo Voo

Il s O

Fig. 3. Test circuit for measuring switching times
Definitions for test circuit:
Ri=Load resistance.
CL=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance
Z, of the pulse generator.
S1=Test selection switch.

AC Testing Waveforms

V)
An, Bn input Vi Vi
GHND
—-| =17 — =—tp K
Vor ] 0%
Bn, Anoutput Wi Vi
10 %
Vo
— |--— — -——
THL ITLH

Fig. 4. Input (An, Bn) to output (Bn, An) propagation delays and output transition times
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v
a0 % Jh',

OE input Wiy
anp 2%
| toy 7 —={ tom
Voo _—|
output
LOW-to-OFF Vi
OFF-to-LOW 0%
Voo
P, i ¥ I oy —=
output ¥ N 90%
HIGH-to0-OFF Vi
OFF-4c-HIGH
GND
uhputs outputs
:naElad e ;,5"2':,;'19% enabled
Fig. 5.  3-state enable and disable times
Measurement Points
Input Output
Type
Vm Vm
74HC245 0.5xVce 0.5xVcce
74HCT245 1.3V 1.3V
Test Data
Input Load S1 position
Type
\ tr, tr CL RL teHL, teLH tezH, trHz tezL, trLz
74HC245 Vee 6ns 15pF, 50pF 1kQ open GND Vee
74HCT245 3V 6ns 15pF, 50pF 1kQ open GND Vee
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9. Package Outlines

Analog & Logic ICs
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SOIC-20

D SOIC-20

R Dim Min Max Typ
R1 \\ 2.35 2.65 2.52
HRHRHAHAHA WZ m 205 T 255 | 255

01// 0.90 1.10 1.00
\ e
v
G E L B

)
P
” 0.35 | 049 5
!
(o}

0.23 0.32 -
1260 | 12.80 | 12.70
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1.27 BSC
050 [ 1.27 [ 0.80
1.35 REF

A3 | g5 A ‘ RIR1| 0.07 - -
r I o | o 8° -
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T | -
f N ﬁii Seating Plane 03 Qo 14° 11.5°
-

Do |[Mm|ole |=|B|B B>

o4 ¢ 04 | 6° 10° 8°
b All Dimensions in mm

TSSOP-20

TSSOP-20
Dim Min Max | Typ
A - 1.20 -
A1 0.05 | 0.15 -
A2 0.80 | 1.05 -

HHHHH}HHHHH

_____—I—_—-—— E1 E 0.09 | 0.20

b
[ -
| D 6.40 | 6.60 | 6.50
E 6.20 | 6.60 | 6.40
j(® | E1 4.30 | 450 | 4.40
PIN 1 T
HHHHH‘HHJ ELH o025
R Gauge Plaj —c /
‘ * & 01 0° 8° -
p . ! 1 v T S 62 10 | 14 [ 12°
AZ A W L Seating PlaneI 3 10 14 12°

i All Dimensions in mm

? ’ DETAIL
Al— L1

e 0.65 BSC
L 0.45 [ 0.75 [ 0.60
1.0 REF

-
-
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10.Disclaimers
Limited warranty and liability

Information in this document is believed to be accurate and reliable. However, Fulihao does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such information and
shall have no liability for the consequences of use of such information. It is the customer’s responsibility to validate
that a particular product with the properties described in the product specification is suitable for use in a particular
application.

Suitability for use

Fulihao products are designed for specific applications and should not be used for any purpose (including, without
limitation, automotive, aerospace, medical, life-saving applications, or any other application which requires
especially high reliability for the prevention of such defect as may directly cause damage to the third party’s life,
body or property) not expressly set forth in applicable Fulihao product documentation.

Right to make changes

Fulihao reserves the right to make changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. Reproduction in whole or in part is prohibited
without the prior written consent of the copyright owner. Fulihao takes no responsibility for the content in this
document if provided by an information source outside of Fulihao. This document supersedes and replaces all

information supplied prior to the publication hereof.
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www.fulihao.com 14



https://www.fulihao.com/
https://www.fulihao.com/

	1. Description
	2. Features
	3. Ordering Information
	4. Pinning
	Pin Description
	Function Table

	5. Block Diagram
	Block Diagram

	6. Electrical Parameter
	Absolute Maximum Ratings
	Recommended Operating Conditions

	7. Electrical Characteristics
	DC Characteristics 1
	DC Characteristics 2
	DC Characteristics 3
	AC Characteristics 1
	AC Characteristics 2
	AC Characteristics 3

	8. Testing Circuit
	AC Testing Circuit
	AC Testing Waveforms
	Measurement Points
	Test Data

	9. Package Outlines
	10. Disclaimers
	Limited warranty and liability
	Suitability for use
	Right to make changes


