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3 Pin Configuration and Functions

DIR
a0
A1l
A2
A3
Ad
a5
it
AT

e El‘h’cc
[19] OF
78] BO
77] B1
76] B2
15] B3
14] B4
3] B5
1] B6
11] B7

3-1. CD54AC245, CD54ACT245 (CERDIP), CD74AC245, CD74ACT245 (PDIP, SOIC, SSOP) Top View

Pin Functions

o) PIN NAME TYPE' DESCRIPTION
1 DIR 110 Direction Pin

2 A0 1/0 A1 Input/Output
3 A1 1/0 A2 Input/Output
4 A2 1/0 A3 Input/Output
5 A3 1/0 A4 Input/Output
6 Ad 1/0 A5 Input/Output
7 A5 110 A6 Input/Output
8 A6 110 A7 Input/Output
9 A7 110 A8 Input/Output
10 GND — Ground Pin

11 B7 1/0 B7 Input/Output
12 B6 1/0 B6 Input/Output
13 B5 1/0 B5 Input/Output
14 B4 1/0 B4 Input/Output
15 B3 110 B3 Input/Output
16 B2 110 B2 Input/Output
17 B1 1/0 B1 Input/Output
18 BO 1/0 BO Input/Output
19 OE 110 Output Enable
20 Vee — Power Pin

(1)  Signal Types: | = Input, O = Output, /O = Input or Output
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4 Specifications
4.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT
Vee Supply voltage -0.5 6 \Y
lik Input diode current V| <-0.5VorV,>Vgc + 0.5V +20 mA
lok Output diode current Vo <-0.5VorVg>Vge + 0.5V + 50 mA
lo Output source or sink current per output pin Vo >-0.5V or Vg <V¢c + 0.5V + 50 mA
lok @ Vgc or ground current Icc or lanp +100 mA
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating

Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) For up to 4 outputs per device, add +25mA for each additional output.

4.2 Recommended Operating Conditions

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

CDx4AC245 CDx4ACT245 i
MIN MAX MIN MAX
Vee Supply voltage(") 1.5V 5.5V 4.5V 5.5V \Y
V), Vo Input or Output Voltage ov Vee ov Vee \%
1.5V to 3V 50
dt/dv Input Rise and Fall Slew Rate 3.6V to 5.5V 20 ns
4.5V to 5.5V 10
Ta Temperature range -55 125 -55 125 °C
(1)  Unless otherwise specified, all voltages are referenced to ground.
4.3 Thermal Information
CDx4AC14/ CDx4ACT14
THERMAL METRIC(") N (PDIP) ’ DW (SOIC) ’ DB (SSOP) UNIT
20 PINS
Rgya Junction-to-ambient thermal resistance 69 ‘ 98.6 ‘ 105.4 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

4 BEICET BTN (DERRBE Sb) EHE
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4.4 Electrical Characteristics

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

TEST CONDITIONS Ta =25°C -40°C TO 85°C -55°C TO 125°C
PARAMETER Vee UNIT
V| (V) lo (mA) MIN MAX MIN MAX MIN MAX
AC TYPES
High 1.5 1.2 1.2 1.2
Vig level 3 2.1 2.1 2.1 Vv
input
voltage 5.5 3.85 3.85 3.85
Low- 1.5 0.3 0.3 0.3
level
VL input ' 3 0.9 0.9 0.9 Vv
voltage 5.5 1.65 1.65 1.65
-0.05 1.5 1.4 1.4 1.4
-0.05 3 29 29 2.9
High -0.05 45 4.4 4.4 4.4
-level
VOH OUtpUt VIH or V||_ -4 3 2.58 2.48 2.4 VVOH
voltage -24 4.5 3.94 3.8 37
-75 5.5 3.85
-50 5.5 3.85
0.05 15V 0.1 0.1 0.1
0.05 3V 0.1 0.1 0.1
Low- 0.05 45V 0.1 0.1 0.1
level
VoL output Viyor Vi 12 3V 0.36 0.44 0.5 \Y
voltage 24 45V 0.36 0.44 0.5
751 55V 1.65
501 55V 1.65
Input
I leakage |Vcc or GND 5.5 +0.1 +1 +1 uA
current
Three-
| state. |y, or V., VO = Vg or GND 55V +05 +5 £10| pA
oz leakage |'M ILs cc . 0. x
current
Quiesce 0
nt
lec supply  |Vcc or GND 55V 8 80 160, MA
current
MSI
ACT TYPES
High-
level 45V to
ViH input 55V 2 2 2 v
voltage
Low-
level 45V to
VL input 55\ 0.8 0.8 0.8 \Y
voltage
. -0.05 45V 4.4 4.4 4.4 0.8
High-
v level v v -24 45V 3.94 3.8 3.7 v
or
OF  output | "ML 751 55V 3.85
voltage
-50 55V 3.85
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over recommended operating free-air temperature range (unless otherwise noted)

TEST CONDITIONS Ta =25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER Vee UNIT
V) (V) Io (MA) MIN  MAX MIN  MAX MIN  MAX

0.05 45 0.1 0.1 0.1

Low- 24 45 036 0.44 05

level . . E .
tout VIH or V||_ 1 Vv

outpu 75 55 1.65

voltage

501 5.5 1.65

Input
I leakage |Vcc or GND 55V +0.1 +1 +1 uA
current

Three- |V|yor
stateor |V Vo=
leakage |Vcgcor
current |GND

Quiesce 0
nt
lec supply  |Vcc or GND 55V 8 80 160 HA
current
MSI

Addition
al
supply
current

Alec  perinput|Voe -2.1 4'555t° 24 238 3 mA
pin TTL ’
inputs
high 1
unit load

loz 55V +0.5 +5 +10| pA

1. Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and
measuring voltage to minimize power dissipation. Test verifies a minimum 50Q transmission-line-drive
capability at 85°C, 75Q at 125°C.

4.5 Switching Characteristics

Input t,, t; = 3ns, C|_ = 50pF (Worst Case). Over recommended operating free-air temperature range (unless otherwise noted)
(see Load Circuit and Voltage Waveforms)

-40°C TO 85°C -55°C TO 125°C
PARAMETER Vee (V) UNIT
MIN TYP MAX MIN TYP MAX
AC TYPES
1.5 96 106
oL toHL E{ft’;’ftgat'o” delay, data to 33 3.2 10.8 3 19| s
5 22 7.7 2.1 8.5
1.5 159 175
Propagation delay, output
tPLZ1 tPHZ disable to OUtpUt 3.3 4.7 15.9 4.4 17.5 ns
5 3.7 12.7 3.5 14
1.5 159 175
Propagation delay, output
tpzL, trzH enable to output 3.3 5.6 19 5.3 21 ns
5 3.7 12.7 3.5
Minimum (Valley) Vo During
switching of other outputs
Vony 9 P 5 4 at25°C 4 at25°C v
(output under test not
switching)
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Input t,, t; = 3ns, C_ = 50pF (Worst Case). Over recommended operating free-air temperature range (unless otherwise noted)

(see Load Circuit and Voltage Waveforms)

-40°C TO 85°C -55°C TO 125°C
PARAMETER Vee (V) UNIT
MIN TYP MAX MIN TYP MAX
Maximum (Peak) Vo During
switching of other outputs
VoLp 9 P 5 1at 25°C 1at 25°C v
(output under test not
switching)
Co Threefstate output 15 15 oF
capacitance
C Input capacitance 10 10 pF
Cpp Power dissipation capacitance 57 57 pF
ACT TYPES
t t Propagation delay, data to 5 2.7 9.1 2.5 10 ns
PLH: TPHL | utput
t t Propagation delay, output 5 3.7 12.7 3.5 14 ns
PLZ: PHZ | disable to output
t t Propagation delay, output 5 3.8 13.1 3.6 14.4 ns
PZL) "PZH | anable to output
Minimum (Valley) Vo During
itchi f oth tput:
Vony | viehing ot ofher outpuls 5 4 at 25°C 4 at25°C v
(output under test not
switching)
Maximum (Peak) Vo, During
switching of other outputs
VoLp 9 P 5 1at 25°C 1at25°C v
(output under test not
switching)
Co Threefstate output 15 15 oF
capacitance
C Input capacitance 10 10 pF
Cpp Power dissipation capacitance 57 57 pF
1. Limits tested 100%
2. 3.3V Minis at 3.6V, Max is at 3V
3. 5V Minis at 5.5V, Max is at 4.5V
4. CPD is used to determine the dynamic power consumption per channel

AC: PD = VCC2 fi (CPD + CL)

ACT: PD = VCC2 fi (CPD + CL) + VCC A ICC where fi = input frequency, CL = output load capacitance,

VCC = supply voltage
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4.6 Timing Diagrams

INPUT
LEVEL

An

GND

4-1. THREE-STATE PROPAGATION DELAY TIMES AND TEST CIRCUIT

4-1. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS
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— t;=3ns
INPUT
LEVEL 90%
An v
GND b 10%
—— —- -— IpHL
Bn s "N\ Vs

& 4-3. PROPAGATION DELAY TIMES

OuUTPUT

Ry (NOTE)

OUTPUT CL —
LOAD | 50pF

NOTE: For AC Series Only: When Ve = 1.5V, B = 1k,

& 4-1.
AC ACT
Input Level Ve 3V
Input Switching Voltage, Vg 0.5 Vcee 1.5V
Output Switching Voltage, Vs 0.5 Ve 0.5 Ve

4-4. PROPAGATION DELAY TIMES
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5 Parameter Measurement Information

Vee
PARAMETER R CL 51 S2
L
81 tpzH 50 pF | Open | Closed
l;l'e:at R & ten 1 kQ or
From Output oint }_ tpzL 150 pF | Closed | Open
Under Test tonz Open Closed
c. — ,e tais 1kQ | 50pF
L \,
(see Note A) ) S2 tpLz Closed | Open
= 50 pF
= tagort - or Open Open
LOAD CIRCUIT 150 pF
———————— Vee
|“F'“t_/ 50% \50%
I | oV
| |
* ty » * touL b
| | V
In-Phase OH
| 50% 90% | 90% Su'f‘n
Output 109 7 : | : % o,
| —I-| -—t | —» Output
o toy < toy P Control Vee
I Voy (Low-Level 50% 50%
Out-of-Phase 90 f‘ﬂ 50% 50% A 90% Enabling) l| L ov
o, a,
Output | 10% 10% | } VoL tpzy —14 > " P tp 2
—H — — Output F=Vec =Vcc
VOLTAGE WAVEFORMS "'S":"'il'“'"‘; I 50% 10%
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) | —— VoL
tozH _H—HI "—’r teHz
———Vee Out V,
7 90% 90% N\ utput I 90% o
Input 1059% | | 59;:3'1 Waveform 2 50%
| | | I ov (See Note B) =0V
¥ et —
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS
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6 Detailed Description

6.1 Overview
The 'AC245 and 'ACT245 are non-inverting three-state bidirectional transceiver-buffers intended for two-way
transmission from “A” bus to “B” bus or “B” bus to “A”. The logic level present on the direction input (DIR)

determines the data direction. When the output enable input (OE) is HIGH, the outputs are in the high-
impedance state.

6.2 Functional Block Diagram

18

Al ep 4— —p-g— B0
3 17
4 16

A2 epg— —p4— B2
5 15

AT e — —p-4— B3
6 14

Ad ——pa— —p4— B4
7 13

AD ey — —p-4— B5
8 12

AD e — —p4— BG6
9 1

AT st - — BT

1

DIR

— 19

OE

Logic Diagram (Positive Logic)

6.3 Device Functional Modes
Function Table lists the function modes of the CDx4AC245, CDx4ACT245.

£ 6-1. Function Table
INPUTS(")
OE | DIR
L L B data to A bus
L H A data to B bus
H

X Isolation

OPERATION

(1)  H=High Voltage Level, L =
Low Voltage Level, X = Don’t
Care
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7 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets
PFEWZLER A, H 2 O B AR 28 OB AEPEIC OV T, BERO B THIKIL T 72Kz
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

7.1 Power Supply Recommendations

The power supply can be any voltage between the MIN and MAX supply voltage rating located in the =222~
4.2.

Each V¢ pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1 yF is recommended; if there are multiple V¢ pins, then 0.01 pyF or 0.022 pF is recommended for
each power pin. It is acceptable to parallel multiple bypass caps to reject different frequencies of noise. A 0.1 uF
and a 1 yF are commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

7.2 Layout
7.2.1 Layout Guidelines

When using multiple-bit logic devices, inputs should never float.

In many cases, functions or parts of functions of digital logic devices are unused, for example, when only two
inputs of a triple-input AND gate are used or only 3 of the 4 buffer gates are used. Such input pins should not be
left unconnected because the undefined voltages at the outside connections result in undefined operational
states. ©7/ T al 7.2.2 specifies the rules that must be observed under all circumstances. All unused inputs of
digital logic devices must be connected to a high or low bias to prevent them from floating. The logic level that
should be applied to any particular unused input depends on the function of the device. Generally they will be
tied to GND or V¢, whichever makes more sense or is more convenient. It is generally acceptable to float
outputs, unless the part is a transceiver. If the transceiver has an output enable pin, it will disable the output
section of the part when asserted. This will not disable the input section of the I10s, so they cannot float when
disabled.

7.2.2 Layout Example
Vec T Input ———
Unused Input Output Unused Input Output
Input
7-1. Layout Diagram
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8 Device and Documentation Support
8.1 Documentation Support
8.1.1 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

£ 8-1. Related Links

PARTS PRODUCT FOLDER | SAMPLE & BUY I;rggl'J-ll\Nll:Ecbﬁ'LS s£?=$\lfvige gg;‘;ﬁm{.ﬁ
CD54AC245 Click here Click here Click here Click here Click here
CD74AC245 Click here Click here Click here Click here Click here

CD54ACT245 Click here Click here Click here Click here Click here
CD74ACT245 Click here Click here Click here Click here Click here

82 R+ AV MOEMBEMESZITMSAiE

R 2 A RO B HIZ DN T OB EZ T HAIZIEL, www.tij.co.jp DT /A ABLE 7 4 LA 2 BINTLIE X, (@] %7
Uo7 L TEERTHE, BEINTZ TR TCOBERICET I AV AN BB ZITROIENTEET, BHEOFEMIZ
DNTE, WETENTRF 2 A MIE FNTWDRET R B30,
83HR—F-UY—2R
TRA A AL AV LAY E2E™ PR —h T 3 —FAE, TV =T BRRERE A D EIE LRI T A Mg Ao
— IS RGN D EES DL LM TEDIGHT T, BEFORIZAZRBELIZD, ME OERM ALV T52L 7T, @it T
T XA RIS ENTEET,
Vo 7STN(ar 7%, SEFRE LIV BUROEE RIS NAH D TT, ZNBIXTF R A AV LAY D
FEARERL T2 D TR, T L TH R AL AV AY D BIRA KM LS D TIEHOET Ay T TR ALY
ALY DERGHESRLTTIESN,
8.4 Trademarks
THRP R AL AV ALY E2E™ is a trademark of Texas Instruments.
TRCOPEZL, ENENOFAFEIFELET,
8.5 BHESNEICHT 5 EEEE

ZOD IC 1, ESD ICk»THHR A A REME N DV E T, TH T R AL AV AV, IC ZEOFO BRI @2 e hH2 &

A EAHERLET, ELVEDROBLORE FIEEDRV S, FAMARIE T2 B2 N8B0 ET,

Aral\ ESD (L BMARIL, DFARNEREIE F DT A ADFERARMIEE T HIGNTDIDET, K IC DEA ., TA—F DT
(AT B CARSHTOBENDANNS TREMES D HT-0 | AR ALY < 2o TV ET,

8.6 FizE
TR AALAY VALY T ZOMFEEICIE, HRECHEEO BRI OERS RSN TV ET,

9 Revision History

BRE T RBOEFIIEGETEZR L TNET, ZOUGETREITEGERICHEC TWET,

Changes from Revision C (May 2023) to Revision D (April 2024) Page

o [TV —ar b v ay | [T AARABIORF 2 A MO R — b B var | TR ERI RO/ S —
A (= | SOOI 1

* Updated RBJA values: DW =58 t0 98.6, DB = 70 to 105.4, all values in *C/W ..........oovrrmiiiiiiiiiiiieeeeeeeeeeeee, 4
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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