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SEMICONDUCTOR®

74VCX245

Low Voltage Bidirectional Transceiver
with 3.6V Tolerant Inputs and Outputs

General Description Features

The VCX245 contains eight non-inverting bidirectional buff- m 1.4V to 3.6V V¢ supply operation
ers with 3-STATE outputs and is intended for bus oriented
applications. The T/R input determines the direction of data

m 3.6V tolerant inputs and outputs

flow. The OE input disables both the A and B ports by plac- .
n
|

Power-off high impedance inpt.  and.~ _uts

ing them in a high impedance state. Supports Live Insertion ai Nithc  .al (Note 1)

The 74VCX245 is designed for low voltage (1.4V to 3.6V) tpp
V¢ applications with I/O compatibility up to 3.6V. 3.5 ns max f« 3.0V 3.6V V.

The 74VCX245 is fabricated with an advanced CMOS m Static Prive (I, )
technology to achieve high-speed operation while main- R} )
taining low CMOS power dissipation. 24 A
U, pro, ctary e G/EMI reduction

circe. v/
Latchc  »erfurmanee exce 2ds 300 mA
=SD performansg=a:
‘man body: rnod:l > 2005V
Mackine rhoael > 200V
m_Leadless'DQFN UL Free package
iuate, 10 To ensure tlie wigh./mpedance stete aurinng power up and power

aowin, OE, should b tied to Ve hrough a pull up resistor. The minimum
value of tlie iasistor is determine.! b the current sourcing capability of the

-

driver
Ord¢ ino.Cau
Oi * Numbher f\li"nfa%f T Package Description
Cx SWM M20B 20-Lexd Small Oixiir € !ntegrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
N =22
7/ CX245B0O. MLP02GB | Fu-Free 20-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC
.ote 3) MO-241, 2.5 x 4.5mm
7AVCX243N1C IMTC20  |20-Leac 1nin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
/Note 2 \

’ LFh-Tiee package per JEDEC J-STT 0296,
Note 2: Devices also availah'c in Tupe and Reel. Specify by appending the suffix letter “X" to the ordering code.
Note 3: DQFN package w/a.'able.in Tape and Reel only,

Logic Symlol Pin Descriptions
| | | | | | | | Pin Names Description
Ao A Ay Ay AL A5 Ag Ay —
—QI0E OE Output Enable Input (Active LOW)
—i TR Transmit/Receive Input
B B B8, B; B B B B Ag—A; Side A Inputs or 3-STATE Outputs
T T T T Bo-Bs Side B Inputs or 3-STATE Outputs
DAP No Connect

Note: DAP (Die Attach Pad)

sindinQ pue sinduj 1UBIS|0L AQ'E YIIM JBAIRTsURIL |euo;153.|!p!g abe)|0A MO SFZXIAYL
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74V CX245

Connection Diagrams

Pin Assignments for SOIC and TSSOP

- -/
/R =1 20— Voo
ry— 2 19 |—0E
A =13 188,
Ay —4 178,
e E 1638,
A, =16 15 =B85
s —7 148,
r—18 1385
Ik 1285
GND — 10 18

Pin Assignment for DQFN

TR Vce 20 1

W & Ll
oD @ vE -
A1 [3) (18]Bo E WI_
AQD @‘3’1 L |
A3 [5) (@ ) W | G
D gmain | A
As | 7) @34 '_J: P |C‘_.
Ali8) ;Bs ‘ _;E
\7[9) 1208 1o T T
[ G ] r 1B
GND By 1410

{Tor' Through\View) (3ottom View)

Truth Table
Inputs Outputs
OE | TR
L L |Bus By—B; Data to Bus Ag—A;

L H

H | X |HIGH Z State on Ag—A;, By-B; (Note 4)

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance

Note 4: Unused bus terminals during HIGH Z Stau
LOW.

Bus Ag—A; Data to Bus B;—B

ust be helc 5H or

Logic Diagram

www.fairchildsemi.com




Absolute Maximum Ratingsote 5)

Recommended Operating
Conditions (Note 7)

Supply Voltage (Vcc) —-0.5V to +4.6V
DC Input Voltage (V)) —0.5V to +4.6V Power Supply
DC Output Voltage (Vo) Operating 1.4V to 3.6V
Outputs 3-STATE -0.5Vto +4.6V  Input Voltage -0.3Vto 3.6V
Outputs Active (Note 6) —0.5Vto Ve + 0.5V Output Voltage (V)
DC Input Diode Current (I;x) V, < OV -50 mA Output in Active States 0V to Vee
DC Output Diode Current (Igk) Output in 3-STATE 0V to 3.6V
Vo <0V -50 mA  Output Current in lgn/lo.
Vo >Vee +50 mA Ve =3.0Vto 3.6V .. A
DC Output Source/Sink Current Vee=2.3Vto 2.7V +18.
(lon/loL) +50 mA Ve =1.65V to 2.3V 6
DC V¢ or Ground Current +100 mA Vee=1.4Vio 1.6V A
Storage Temperature (Tgrg) -65°C to +150°C  Free Air Operating Tempei. e (i —-409C to +85°C
Minimum Input Edgs Rate (A. /)
ViN=0.8V+ 2.0V -c=3.L 0 nsiv
Note 5: The Absolutc aximu  2atings : those value.. ey »nu which
the safety device  nnot « «eed. Th& arvice chould not be
oper~'ad a. s > parametric vali:os aiined-in the ElCctrical
Cha.  ristic. bles Juaranteed. a the .\boolute Maxim=m Rat-
.Js. 1+ ‘Rect  ended Uperating Cenditior=” table will definz (xe ondi-
tions for 'al de > operation.
Note 6: Ig olute'Maximurm Fating must be observ:c
*e 7: Float.ig or unusec imputs inust be held Gt or LOW.
DC Electrical Characterist:
Symbol Parameter N Conditiors \i:;: vin T Max Units
Vin HIGH Level In* tage \N" T 271035 L 20
25w 2.7 16 v
1.6510 2.3 | 0.65 x Ve
| 1.4101.6 | 0.65x Ve
Vi [LOW Tinp. e — &~ 271036 08
23t027 0.7
1.65t02.3 0.35 x Ve v
141016 0.35 x Ve
Ve HIGH Level Gutpu: Voltage | + |lopy =~100 LA 271036 | Vcc-02
’ Ige= 212 1nA 2.7 2.2
| ioH'= 18 mA 3.0 2.4
| l iom = —24 MA 3.0 2.2
lon = —100 pA 231027 | Vec—0.2
lon = -6 MA 2.3 2.0 v
lon = -12 mA 23 1.8
lon = -18 MA 2.3 1.7
lon = —100 pA 1.65t02.3 | Vec-0.2
lon = -6 MA 1.65 1.25
lon = —100 pA 141016 | Voc—0.2
lon = -2 MA 1.4 1.05

www.fairchildsemi.com

SV ZXONVL



74V CX245

DC Electrical Characteristics (continued)

Symbol Parameter Conditions \:\i;: Min Max Units
VoL LOW Level Output Voltage loL =100 pA 2.7t03.6 0.2
loL = 12 mA 2.7 0.4
loL = 18 mA 3.0 0.4
loL = 24 mA 3.0 0.55
loL = 100 pA 23t02.7 0.2
loL = 12 mA 2.3 0.4 v
loL = 18 mA 2.3 o
loL = 100 pA 1.65t0 2.3 0.2
loL =6 MA 1.65 3
loL = 100 A 141016 .
loL =2 MA 1/ 0.34
I Input Leakage Current 0=V, <3.6V l4tod R T
loz 3-STATE Output Leakage 0<Vo<3.6V 036 ) U £ ANY A
Vi=ViyorVy + | QY
lore! Power-OFF Leakage Current 0< (V) Vo) <3.6V 10 pA
lcc Quiescent Supply Current V| =Vcc or GND T latoso \* 20 A
Vee = (Vi Vol 43 Note | _ tw3es | 20| " -
Alce Increase in Icc per Input Viu=Ve oV | 2.7t0 36—| _/.'0 | aA \
Note 8: Outputs disabled or 3-STATE only.
AC Electrical Characteristics wote 9)
Symbol Parameter ‘onditions Vee l _.ﬂoc tc_+8',°(. Units Figure
o\ _\J) : Min_len.x Number
teyL, tpuy | Propagation Delay C. 30pF R, =tuon 23+03 I C6 35 )
Apt0B,an T t0 A, (25202 |10 42 F"frzes
[Le£0.15), " 15 8.4 ns
| C, =15 0F, R, = 2\ e 1.0 16.8 Figures
56
oz |Outpur hle T \" _|'CL ~30.0F, 7, = 500Q  [33:03 0.6 45 Fgures
25+0.2 0.8 5.6 13,4
‘ - A\ 18+015| 15 938 ns
C/=15pF 'R, =2Q 15+01 1.0 19.6 Figures
N I ¥ ot ~N .| D 57,8
PLZ)  HZ |Outpu“ Disakle Time C.'=20p-, R_=500Q 33+03 0.6 3.6 ]
| 25:02| 08 40 Figures
| ns 1,34
1.8+015] 15 7.2
C_ =15pF, R = 2kQ 15+01 1.0 14.4 Figures
57,8
ZoSHL Output to Oufrut Jiar C_ = 30 pF, R, = 500Q 33+03 0.5
tosLH (Note 10) 25+0.2 0.5
1.8+0.15 0.75 ns
C_ =15pF, R = 2kQ 15+01 15

Note 9: For C_ = 50pF, add approximately 300 ps to the AC maximum specification.

Note 10: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (togy) of LOW-to-HIGH (tog ).

www.fairchildsemi.com




Dynamic Switching Characteristics

Symbol Parameter Conditions Vee Ta=25°C Units
V) Typical
VoLp Quiet Output Dynamic Peak Vg C_=30pF, Viy=Vce, V)L =0V 18 0.3
25 0.7 \
3.3 1.0
Vourv Quiet Output Dynamic Valley Vo C_ =30pF Viy=Vee, VL =0V 18 -0.3
25 -0.7 \
3.3 -1.0
Vorv Quiet Output Dynamic Valley Vo C_ =30pF Viy=Vee, VL =0V 18 13
25 !
3.3 z
Capacitance
Symbol Parameter Conditions — Unie
~cal
Cin Input Capacitance V=0V orVee Voo =1.8. 25V 3V T e N[ eF
Cio Input/Output Capacitance V=0V orVee, Ven= 1& VL 4 P l | pF
Cpp Power Dissipation Capacitance V=0V orVp,, f= Voo 18v,ccvor3d3V | 20.0 | pF

www.fairchildsemi.com
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74V CX245

AC Loading and Waveforms (V¢ 3.3V £ 0.3V to 1.8V £ 0.15V)

Vee
O— OPEN toL s oyl

O— GND tozH tpuz
6.0V or Vee ¥ 2 tpyi . tp 7

5000

TEST O—
SIGNAL O—oI

FIGURE 1. AC Test Circuit

TEST SWITCH
tpLHs tpHL Open
tpzLs tpLz 6V at Ve = 3.3V +0.3V;
VecX2atVec=25V£0. “18V+ 15V
tpzns tprz % W U
DATA = o

IN I _0 — = GND

DATA X 3 _\r_-‘

\
out el /N
FIGLIPE 2 W =Tu. averting ai'd Moa-Inverting Fur.ctions
- t-m - — — V1
QUTPL _\__/_ W —y Vo CJ
CONTR( 7Nm e i = GiVD
Bz tpz | >
ATA V.- —SS__S_—V H
CU 1 ‘Jl mo ¥ ¥
FIGURE 3/5-STATE Outnut High Enable aad Disable Times for Low Voltage Logic
0UTPLT _\l/__S v Yee
CONTROC i N § — GND
oL toLz |
DAT A
ouT Ymo o JCVX
)] VoL

FIGUF.E 4. 3-STATE Output Low Enable and Disable Times for Low Voltage Logic

Symbol Vee
3.3V + 0.3V 2.5V + 0.2V 1.8V +0.15V
Vi 1.5V Vecl2 Vecl2
Vo 1.5V Veel2 Veel2
Vy VoL + 0.3V VoL + 0.15V VoL + 0.15V
Vy Von — 0.3V Von — 0.15V Von — 0.15V

www.fairchildsemi.com 6




AC Loading and Waveforms (Vg 1.5 £ 0.1V)

Vee
_|\ 2kQ O— OPEN torns oy
TEST DUT * O— GND tozns teuz
SIGNAL O—| .
Vee ™ 2 ozl bz
— = 15pF 2ka
TEST SWITCH
tpLH tpHL Open
tozL oLz Vee X 2 at Vee = 1.5V £ 0.1V
tpzi, tpHz GND A
FIGURE 5. AC Test Circuit
DATA
IN
DATA
OUT ——
FIGURFE = wvefc for. ing and Ncr<invarting Functiolis

JTPUT ° T\s-—_\u’v‘._-‘ Veg
¢ TROL —_SS——I\W_ GND

o | - o |
DATA 1"_"5 5—*' ——l

0uT S & Ve kVY

F  URE 7. 3-STA1E Cutput Mign Enable and D sch!é Times for Low Voltage Logic

OUTRLT T\ — - Vee
CONTRUL - SS mi GND
Wi torz |
DATAS T
UT Ymo _c¢ JCVX
37T VOL

FIGURE 2. 3-3TATE Output Low Enable and Disable Times for Low Voltage Logic

Symbol Vee
15V+0.1V
Vi Vecl/2
Vo Vecl/2
Vy VoL + 0.1V
Vy Von — 0.1V

7 www.fairchildsemi.com
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74VCX245

Tape and Reel Specification

Tape Format for DQFN

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
BQX Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
TAPE DIMENSIONS inches (millimeters)
—] 4001 |—
I E.—l 200 £ 0.05 ———! 2155005
175001 [ |
! b D 4, T
R did ¢ & o, W
1
1200 £0.30 ? N ] 1 _J
B gy gy i gy (0 |
475010 d
| | | L
B soror— 0185:005 A\
0304005 B-B
L. no—, A
oaT ——A0— PK  Sie. NIM.Ao CiM.2o DIM.Ko
SECTION A4 '35 15 | 8*01|AC*01][097C1
"OXx 2 _[33#01,33+0.1 [ s+92.1
" X4.0 22601 [48+07.02+01 4
2 X35 123201 38+u1 '0.9101_1
25X35 102401 [ 2C+01 [ 0.0+C 1
25X02.38 1728%04 | 28:01 09201 |
LY ENSIONS ARTUIN MILLYVE TERS

NOTES: unless otherwise

1. Cummulative pitc!  r feeding h ana

2. Smallest allowable  nding radius

3. Thru he* ‘2ca iscenterec hin cavity.
4.Tole® _eis £0.002y ™ forth

5.Ao/ 1Bo measured oi.

6. Ko  asured fror

“.Poc_ nosition r¢

8. Cont ~ dime =

dimensisii ¢ all “2mm tapss:
0.120[0.3(] abacve tne bottom ¢ f the Hocket.

ities (chip pocyati) 1wt to exceed ).028[0,.0] over 10 niteh spai.

plane on the insiie bottem Of the pockitia tiiatop surface oitha carrier.
ve to sprock<i i ole measured agarce psition of poctet. Not p ocket hole.

2EEL DIMEN DNS inches (milimeters)

on is millimetorCiamension in inches ‘ounded.

W2 ma Measured at Hub

»
>

< W1 Measured at Hub
<

A —
| ~ . .
B Min > |4
Pl | A o Dia C
. Dia D _)
Dia A Dia N min /\ :
max /
Y —
See detail AA DETAIL AA
v
Tape Size A B C D N w1l w2
12 13.0 0.059 0.512 0.795 2.165 0.488 0.724
mm
(330.0) (1.50) (13.00) (20.20) (55.00) (12.4) (18.4)

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

0.496—0.512

{12.598 —13.005)

i
0.394 -0.419
{10.008—10.643)

S TYP
LEADIII](E]N} T J{J
) =
L ELIEE e
12 3 4 5 6 7 9
|
0.0 by
254
0.201-0.299
{7.391—7.595)
0.010-0029 . 0.093 - 0.104
{0254 —0.737) <" " {2.362 _2.602)
r & MAXTYP N (—:11‘3';-3»“‘%‘
ALL LEAD: 0w
| 1 = = |
*-:m_J-J \— L ¥ = = 0 seanng ‘
T 1 i
0.004 / 1 ? |‘ d ? ng
0.009-0.013 00 0.016 L:’“S;) A 0.0.0 i U e D002 7y
{0.220-0.330) ALL LEAD TIPS — 04061 ! (., ‘ ' (0.756 - 7.5.3
TYP ALL LEADS VP ALL LEA D
(o 0008 TYp
RN’ 2203 Mot eV F1
20-Lead Sn' 1 Outlin. ateg  t*ed Circuit(S71C)," JEDECMS-013, 0.30C" Wit'e

Package Number i120B

www.fairchildsemi.com
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74V CX245

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

550 MAX
370 MAX -
o290 HAX—,

{450} B 2 "

1.00

; BAEEERE |

! | 2 ‘ |‘

1 ]

050 TYP —o—— _ Beoi L 1.70

2.50 T s P R T
4 ' | - o ¥ 3m

B
@o[elos[cH (0.90) g % K % g g g g \
4 ?—2 " —l 9— —1
@xla]ot5[c] TOP VIEW 0.50 TYP——I |L -0
0.80 MAX RECOMMENDED _AND T
[ |o.1o]c|‘r r(0‘20)
L L a1 Mrinm
oﬁooJ/ I
SEATING SIDE VIEW

~—3.15 MAX—-IQ 40

2
PIN #1 IDENT— u I—I I_l I_l U [
ogo 1';% |_ 19,15
Mo o
S - —-ﬂl‘ 018-030_ % ¢
BOTTC  VIEW
NOT 5
A. Coc ORMS O JEDEC RICISTRATION
MO- CARIATIEN AC

o, MENSIONS ARE IN, MILLIMETERS.
C.. MENSIONS "AND’ TOLERAMCES "RPIR
ASME Y 5u5i4, 1994

MLPO20ORrevi

Pb-Free 20-Teimiial Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC MO-241, 2.5 x 4.5mm
Package Number MLP020B

www.fairchildsemi.com 10




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

£.520.1
20

IR

=

S

— 416 742
[6:4] __-—-4‘»-———— 4,4%01[-3-] |
| B LI
S  EIICOIL_
UUUUUUUUUU [Tz EBIA Fose
__ [&eeETe[Al !
1 ‘ 10 ALL LEAD TIFS Uss-i__—‘
PIN #1 IDENT. LAND PATTE ~ RECOM.  ,ATION
1 DETH
ALL LEAD TIPS _0.50+04S /-
20 0,10 b
' , -
12 lnuxx } ,/f' 47_ 2F‘\\:' il
= | | 010,09 o 0:05-0207
L
0.12-0.30
2 T | 7/-12‘00
|

DIMENSI® ARE JILLL =RS
NOTES:
A. CON MS TO JEDEC REGI-. 0-133, YALIATION AC,
REF 1TE 6, DATE_ 7733,
DIME NS ARE (! ILLIMETERS.
C. DIMENS: P _USIVE OF~BURK:, MUCDS FLASK
S TE ~JSIONS.

~. DIv. IDNS AND TOLEFANLTS FIR ANSI Y14.5(1, 18E2,

ML2OREN DL

-
4" ﬂ_ j/

90 g AN
_7__;4_(’;6 RS {:
v ~ [0.25

U _\—SEAT[NG PLANE
6401, 005
—L.ou—{ wanin

DETAIL A

20-Lead Thin Sziink Smali Cudit e Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Fackage Number MTC20

Fairchild does nct.assuine any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves tae right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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! ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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