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5 Pin Configuration and Functions

veea [ 1O 24 [] vees
orR [] 2 23 [ ] ncvces
A [ 2 [] oE
YR 21 [ ] 81
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as [ 7 18 |_] B4
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Not to scale

Kl 5-1. DB, DW, or PW Package, SOP, TSSOP, (Top View)

% 5-1. Pin Functions

PIN TYPE() DESCRIPTION
NAME NO.
Veea 1 — Power supply for side A
DIR 2 | Direction control
A1 3 1/0 Transceiver |/O pin
A2 4 1/0 Transceiver I/O pin
A3 5 110 Transceiver 1/O pin
A4 6 1/0 Transceiver I/O pin
A5 7 110 Transceiver 1/O pin
A6 8 110 Transceiver 1/O pin
A7 9 1/0 Transceiver |/O pin
A8 10 1/0 Transceiver |/O pin
GND 1 — Ground
GND 12 — Ground
GND 13 — Ground
B8 14 /0 Transceiver 1/O pin
B7 15 110 Transceiver 1/O pin
B6 16 110 Transceiver 1/O pin
B5 17 1/0 Transceiver |/O pin
B4 18 1/0 Transceiver |/O pin
B3 19 1/0 Transceiver |/O pin
B2 20 1/0 Transceiver I/O pin
B1 21 110 Transceiver 1/O pin
OE 22 | Output Enable
Veers 23 — Power supply for side B
Vees 24 — Power supply for side B
(1) 1 =input, O = output
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6 Specifications
6.1 Absolute Maximum Ratings

over operating free-air temperature range for Voca = 4.5 V to 5.5 V (unless otherwise noted)(")

MIN MAX| UNIT
Veea Supply voltage range -05 6.5 \%
A port(@ -0.5 Vcea + 0.5
V| Input voltage range \%
Control inputs -0.5 6
Vo Output voltage range A port(2 -05 Veea + 0.5 \Y
lik Input clamp current V<0 -50 mA
lok QOutput clamp current Vo <0 -50 mA
lo Continuous output current 50 mA
Continuous current through each Vca or GND +100 mA
Tstg Storage temperature range -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 77 6.4 is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) This value is limited to 6 V maximum.

6.2 Absolute Maximum Ratings

over operating free-air temperature range for Vg = 2.7 V to 3.6 V (unless otherwise noted)(")

MIN MAX| UNIT

Vces Supply voltage range -05 4.6 \%
\ Input voltage range B port(@ -05 Veeg + 0.5 \%
Vo Output voltage range B port® -0.5 Veeg *+ 0.5 \Y
lik Input clamp current Vi <0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA

Continuous current through Vcg or GND +100 mA
Tstg Storage temperature range -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 77 6.4 is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) This value is limited to 4.6 V maximum.

6.3 ESD Ratings

PARAMETER DEFINITION VALUE UNIT
v Electrostatic Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(!) 2000 \%
(ESD) discharge Charged device model (CDM), per JEDEC specification JESD22-C101, all pins®® 1000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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6.4 Recommended Operating Conditions
for VCCA =45V to 55V

MIN MAX| UNIT
Veea Supply voltage 4.5 5.5 \%
Vi High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \Y
Via Input voltage Veea \%
Voa Output voltage Veea \Y
lon High-level output current -24 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature -40 85 °C
(1)  Allunused inputs of the device must be held at the associated V¢ or GND to ensure proper device operation. Refer to the Tl
application report, Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
6.5 Recommended Operating Conditions
for Vecg =2.7 V0 3.6 V(1)
MIN MAX| UNIT
Vees Supply voltage 2.7 3.6 \Y
Viy High-level input voltage Veeg=2.7Vt0o 3.6V 2 \Y
ViL Low-level input voltage Veeg=2.7Vt0o 3.6V 0.8 \Y
Vig Input voltage Vces \%
Vog Output voltage Vees \Y
lon High-level output current Vooa =27V ~12 mA
Veeg =3V ~24
loL Low-level output current Voes =27V 12 mA
Veeg =3V 24
Ta Operating free-air temperature -40 85 °C
(1)  All unused inputs of the device must be held at the associated V¢ or GND to ensure proper device operation. Refer to the Tl
application report, Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
6.6 Thermal Information
SN74LVC4245A
THERMAL METRIC() DB PW UNIT
24 PINS
Roua Junction-to-ambient thermal resistance 90.7 100.6 °C/wW
R0 yc(top) Junction-to-case (top) thermal resistance 51.9 447 °C/W
R g Junction-to-board thermal resistance 49.7 55.8 °C/W
L Junction-to-top characterization parameter 18.8 6.8 °C/wW
LTS Junction-to-board characterization parameter 49.3 55.4 °C/W

M

For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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6.7 Electrical Characteristics

over recommended operating free-air temperature range for Voca = 4.5 V to 5.5 V (unless otherwise noted)(")

PARAMETER TEST CONDITIONS Vcea MIN TYP@ MAX| UNIT
45V 43
v, log= -100 v A 55V 53 .
45V 3.7
lon = =24 mA 55V 47
_ 45V 0.2
y lor =100 1A 55V 02 .
oL
oL = 24 mA 45V 0.55
55V 0.55
I Control inputs |V, =Vgca or GND 55V +1 LA
loz @  |A port Vo = Vcea or GND 55V 15 nA
lcca V| = Vcca or GND, lo=0 55V 80 nA
Algea ¥ One input at 3.4V, Other inputs at Vca or GND 55V 15| mA
Ci Control inputs |V, =Vcca or GND Open 5 pF
Cio A port Vo =Vcea or GND 5V 11 pF

(1) Vceg=27Vto36V.
(2) Alltypical values are measured at Voc =5V, Ta = 25°C.

(3) Forl/O ports, the parameter loz includes the input leakage current.

(4) This is the increase in supply current for each input that is at one of the specified TTL voltage levels, rather than 0 V or the associated

Vcc.

6.8 Electrical Characteristics

over recommended operating free-air temperature range for Vocg = 2.7 V to 3.6 V (unless otherwise noted)(™

PARAMETER TEST CONDITIONS Vees MIN TYP® MAX| UNIT
low= - 100 uA 27Vt036V | Vg - 02
Vou lon = - 12 mA 27y 22 v
3V 24
lon = - 24 mA 3V 2
loL =100 uA 27V103.6V 0.2
VoL loL = 12 mA 27V 04| Vv
lo = 24 mA 3V 0.55
loz @ ‘ B port Vo = Veeg or GND 36V 5] uA
lcca V) = Veeg or GND, Io=0 36V 50 uwA
Algeg @ ane inputatVece = 0.6 oyar inputs at Vegg or GND | 2.7 Vo 3.6 V 05 mA
Cio [B port Vo = Veeg of GND 33V 1 pF

(1) VCCA:SViOS V.

(2) For l/O ports, the parameter loz includes the input leakage current.

(3) This is the increase in supply current for each input that is at one of the specified TTL voltage levels, rather than 0 V or the associated

Vcc.

(4) All typical values are measured at Vo = 3.3V, Tp = 25°C.
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6.9 Switching Characteristics

over recommended operating free-air temperature range, C, = 50 pF (unless otherwise noted) (see ¥ 7-1 and ¥ 7-2)

FROM T0 Veca=5V %05V,
V =27Vto3.6V
PARAMETER (INPUT) (OUTPUT) ccB . o~ UNIT
{ 1 6.3
PrL A B ns
toLk 1 6.7
f 1 6.1
PHL B A ns
teLH 1 5
tpzL _ 1 9
OE A ns
tpzH 1 10
! 1 10.3
Pz OE B ns
tozm 1 9.8
! 1 7
i OE A ns
torz 1 5.8
t 1 7.7
PLZ OE B ns
tprz 1 7.8

6.10 Operating Characteristics
Veca=4.5V 1055V, Veeg =2.7 V0 3.6V, T =25°C

PARAMETER TEST CONDITIONS TYP UNIT
o ) ) Outputs enabled 39.5
Cpd Power dissipation capacitance per transceiver - C.=0, f=10 MHz pF
Outputs disabled 5

6.11 Typical Characteristics

14 I 10 ‘
Vcc=3v, VCC=3V1
Tp =25°C T = 25°C

12 F PP 2]
2 ——— | One Output Switching T ——— | One Output Switching
. - == =|- - - - | Four Outputs Switching @ 8 |====pF==="7 Four Outputs Switching —
E 10— — Eight Outputs Switching E ——— ——— | Eight Outputs Switching
S -~
> ©
) ©
] o
e 8 _~ s 6
o =
§ 6 / > 3 ./, -y* "

% L d
E w2 nl- 4 / '/
2, ' o
| .2 5 / o
CJ rJ
g 4 77' 1 "'Q- / P 3 e
- 7 o
LJ
@ - / - o,
2 2
0 50 100 150 200 250 300 0 50 100 150 200 250 300
CL - Load Capacitance — pF CL - Load Capacitance — pF
K 6-1. Propagation Delay (Low to High Transition) | § 6-2. Propagation Delay (High to Low Transition)
vs Load Capacitance vs Load Capacitance
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7 Parameter Measurement Information

7.1 A Port
O 2xVcc
From Output 500 O S1/< O Open TEST s1
Under Test GND
l teLu/tPHL Open
Co =50 pF 500 O tpLzltpzL 2xVcc
(see Note A) I torzltpzi GND
LOAD CIRCUIT
}47 tw ———»
|
| | Vee
Input XLSV XLSV
3V
ov Output X1 5V 15V
VOLTAGE WAVEFORMS Control i i ov
PULSE DURATION
tpzL _JI 'ﬁ— _JI —tp 2z
v Output | | I Vee
cc Waveform 1 50% V, |
cc
Input X1.5 Vv XLS Vv S1at2xVge | Vo_L+0.3V VoL
| | oV (see Note B) | | ||
| tpzu —» e tpyz
tpLH —H—P|| > tpuL Output ™ r_ | v
——— VoH Waveform 2 V _-_0 3_V_ OH
Output 50% Vee A 50% Ve §L S1atGND  59% Vec A ;\ OH
VoL (see Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5 ns, < 2.5 ns.
The outputs are measured one at a time, with one transition per measurement.
All parameters and waveforms are not applicable to all devices.

mo o

& 7-1. Load Circuit and Voltage Waveforms
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7.2 B Port
o7V
From Output 500 Q 31/< O Open
Under Test l GND
CL =50 pF
(see Note A) j|j 500 O
LOAD CIRCUIT
}47 ty ——»
|
I | 3V
Input th \ X1_5 Y]
ov
VOLTAGE WAVEFORMS
PULSE DURATION
3V

Input X1.5 v XLS v
' | ov

|
tpLH —H—Fl e tenL

| ——— Vou
Output 1.5V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
NONINVERTING OUTPUTS

NOTES: A. C includes probe and jig capacitance.

Output
Control

Output
Waveform 1
S1at7V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
teLu/tPHL Open
tpizltpz 7V
tpHz/tpzu GND

3V
X1.5 v X1.5 v
i | ov
tpzL —D |h— _JI [ tpiz
| I I I 35V
15V
| VoL +0.3V
| o Yor
|
tpzH —H |h— —» :‘_ tphz
L oy VoH
15V Vou-0.3V
=0V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

. All'input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Z5 =50 Q, t; <2.5 ns, t< 2.5 ns.

C
D. The outputs are measured one at a time, with one transition per measurement.
E. All parameters and waveforms are not applicable to all devices.

& 7-2. Load Circuit and Voltage Waveforms
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8 Detailed Description

8.1 Overview

SN74LVC4245A is an 8-bit (octal) noninverting bus transceiver contains two separate supply rails; B port has
Vceg, Which is set at 3.3 V, and A port has Vca, Which is set at 5 V. This allows for translation from a 3.3-V to a
5-V environment, and vice versa, designed for asynchronous communication between data buses. The device
transmits data from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the

direction-control (DIR) input. The output-enable ( OE) input can be used to disable the device so the buses are
effectively isolated. The control circuitry (DIR, OE) is powered by Vcca.

8.2 Functional Block Diagram

DIR ) ( QJ
TC Oii 22

OE

21
B1

To Seven Other Channels

8.3 Feature Description

* 24 mA drive at 3-V supply

- Good for heavier loads and longer traces
* LowVpy

- Allows 3.3-V to 5-V translation
8.4 Device Functional Modes

% 8-1. Function Table

INPUTS
OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation
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9 Application and Implementation

#1E

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
ARG THMH . & I, DU R RS DRE .

9.1 Application Information

The SN74LVC4245A device pinout allows the designer to switch to a normal all-3.3-V or all-5-V 20-pin '245
device without board re-layout. The designer uses the data paths for pins 2 - 11 and 14 - 23 of the
SN74LVC4245A to align with the conventional SN74LVC4245 device's pinout. SN74LVC4245A is a high drive
CMOS device that can be used for a multitude of bus interface type applications where output drive or PCB trace

length is a concern.
9.2 Typical Application
5V

- |_ Veea

pC or System

Logic

DIR
L_
OE
Al
°
-+ O
°
A8

9.2.1 Design Requirements

GND

3V
o
Vees =
B1
° MC/System
s ™ | Logic/LEDs
B8

L

B 9-1. Typical Application Schematic

This device uses CMOS technology and has balanced output drive. Care should be taken to avoid bus
contention because it can drive currents that would exceed maximum limits. The high drive will also create fast
edges into light loads so routing and load conditions should be considered to prevent ringing.
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9.2.2 Detailed Design Procedure

1. Recommended Input Conditions:

* For rise time and fall time specifcations, see (At/AV) in the 77 6.4 table.

* For specified high and low levels, see (V|4 and V) in the 77 6.4 table.
2. Recommend Output Conditions:

Load currents should not exceed (Io max) per output and should not exceed (Continuous current through
V¢ or GND) total current for the part. These limits are located in the 77 6.7 table.
* Outputs should not be pulled above Vcc.

Series resistors on the output may be used if the user desires to slow the output edge signal or limit the
output current.

9.2.3 Application Curves

100 | i i 60

[ \ | \ \
| Ta=25°C,vee =3V, 7 1 Tp=25°C,Vec =3V,
VIH=3V,V|L=0V, 40— VIH=3V,V|L=0YV, /
80-— All Outputs Switching All Outputs Switching

i 207 1/
60 /// .
40 //
20 / 0 —

loL —mA
|0H—mA

/ "
s -60
: [
—80,
-20 T T T T T T T T T -100 T T T T T T T T T T
-02 00 02 04 06 08 10 12 14 16 -1 -05 00 05 10 15 20 25 3.0 35 4.0

VoL-V

K 9-2. Output Drive Current (lg.)
vs LOW-level Output Voltage (Vo)

VoH-V
Kl 9-3. Output Drive Current (loy)
vs HIGH-level Output Voltage (Voh)
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10 Power Supply Recommendations
10.1 Power-Up Consideration

Tl level-translation devices offer an opportunity for successful mixed-voltage signal design. A proper power-up

sequence always should be followed to avoid excessive supply current, bus contention, oscillations, or other

anomalies caused by improperly biased device terminals. Take these precautions to guard against such power-

up problems:

1. Connect ground before any supply voltage is applied.

2. Power up the control side of the device (Vca for all four of these devices).

3. Tie OE to V¢ca With a pullup resistor so that it ramps with Vgca.

4. Depending on the direction of the data path, DIR can be high or low. If DIR high is needed (A data to B bus),
ramp it with Vea. Otherwise, keep DIR low.

For more information, refer to the Voltage-Level-Translation Devices application note.
11 Layout
11.1 Layout Guidelines

When using multiple bit logic devices, inputs should not float. In many cases, functions or parts of functions of
digital logic devices are unused. Some examples are when only two inputs of a triple-input AND gate are used,
or when 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.

Specified in & 11-1 are 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¢c, whichever makes more sense or is more convenient.

11.2 Layout Example

Vee T Input ———
Unused Input Output Unused Input Output

Input

11-1. Layout Diagram
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12 Device and Documentation Support
12.1 Documentation Support
12.1.1 Related Documentation

For related documentation, see the following:

* Texas Instruments, Voltage-Level-Translation Devices application note

12.2 Bl SO BRI A

FHRMOCORERNEA , 15 SN ti.com LRIEEF M SCIER . midy a7 pg 2 #EATIEM | BRSO w5 B
B AXRELNHEMER , WEEEM OB SO RS BT e R,

12.3 X HEE
TIE2E™ A#HibiZ R TRMMEES R R | W EENEZREIE ., 23 IIErMEs Mt 5. HRINE M
ZrEi R H H O e A BT A AR T B B

BRI NS A TR E “IZRRE” SRt XEENEIEAMR T FEARME |, I HA— @ & TI B E S
T fd FHL&E0D

12.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
T bR O H & T R
12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
12.6 RiIEFR
TI Rk ARARERSIH IR T ARG BB i e .

13 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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