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Low Voltage 16-Bit Bidirectional Transceiver
with 3.6V Tolerant Inputs and Outputs

General Description

The VCX16245 contains sixteen non-inverting bidirectional
buffers with 3-STATE outputs and is intended for bus ori-
ented applications. The device is byte controlled. Each
byte has separate 3-STATE control inputs which can be
shorted together for full 16-bit operation. The T/R inputs
determine the direction of data flow through the device.
The OE inputs disable both the A and B ports by placing
them in a high impedance state.

The 74VCX16245 is designed for low voltage (1.2V to
3.6V) V¢ applications with I/O compatibility up to 3.6V.

The 74VCX16245 is fabricated with an advanced CMOS
technology to achieve high speed operation while maintair.
ing low CMOS power dissipation.

O. ‘ering C Jde:

Features
m 1.2V to 3.6V V¢ supply opera
m 3.6V tolerant inputs and ¢~ nuts
= tpp
25ns maxfors. ‘to 3.6V
e inpt  and outpu =
-wal (Nae )

m Power-off higi apea
Supp “rains ioniv
icL 2,
i mA_ 3.0V Ve
w Uses orie ury noise/EM! reauction circaii
Latchup performaice exzeeds 300 A
3D performance
Hurran osey imodel », 2068V
Ilacnin2 mode!»220V
Aizo ‘packaged in Dlastic_Fine-Ritcti Ball Grid Array
(FBGA)
Note 1:Jo ensure the high-impudance state during power up or power
down’ OE should be ties to V¢ thirough a pull-up resistor; the minimum
vae cithe resistoris e rmined by the current-sourcing capability of the
diver.

“dei. 'mber |[Patkage Number i Package Description
74 X16.45G SGAB4A . | 54-Ball Fine-Piich Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
(N 2 2)(Note
. 4VCX15245MTD MTL 42" 46-Léad-Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
(Note 3\

“Note 2. Crdering code “G” Indicates Trays

’ N2*E 3: Devices also available in-7ap 2 < 'nd keel. Specify by appending the suffix letter “X” to the ordering code.
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74VCX16245

Connection Diagrams
Pin Assignment of TSSOP
_ T _
/R —1 48 [— 0,
By — 2 47— Ay
g —3 46— A
GND — 4 45— GND
8,5 44— 4,
B; —6 43— Ay
VCC_7 42—Vcc
8, —8 41f=a,
85—9 40—A5
GND — 10 39— GND
By — 11 38— Ag
B, —{12 37 Ay
B —{13 36— Ag
By —14 35— Ay
GND — 15 34 |— GND
Bp—]16 33— A
B —{17 K
VCC—H! 31—Vcc
B, —19 3014,
83— 20 29145
GND — 21 28 |— GND
B, — 22 27144
85— 23 2645
T/R, — 24 25— 0,
Pin Assignment for Fb
1 2 a8
<’OC D00\
>C 200!
olO0OC J
alOC 0000«
o ooccl
w 4ooooo|
ol OCODO0
z|cacoooll
xooooogj

(Top Thiu View)

|-.Logic Diagram

/R, —

Pin Descriptions

Pin Names Description
OE, Output Enable Input (Active LOW)
TR, Transmit/Receive Input
Ag—Asg Side A Inputs or 3-STATE Outputs
By—B1s Side B Inputs or 3-STATE Outputs
NC No Connect

FBGA Pin Assignments

1 2 3 14 L“ T
A B NC |7 4| OF L 7
B B, B, N NC | A, A,
C B, By Vee Vo A; | Al
D Bg Bs D | D | ASJ_ Ag |
E 5 >, | ¢ D[ GNDU_A;7| Ag
= I B, ‘\‘ " _. SND | /GIID |V Ay | Agp

B Vie 1Y A LA
N 11 | T(C_‘- cC J_ A, 12
H Big | Big | NC{ NC [A 7 Ay

L_| sls_l_r\lc R
Truth Fab'es

[ < Toputs \\ AN
'- == Qutputs

L H l Eus Ag—A; Data to Bus By—B7

| | % - a
‘ | L 1Bus bB,-B; Data to Bus Ag-A;
! N ’ HIGH Z State on Ap—A7, B—B7

Inputs’
—" — Outputs
OE, TR,
L L Bus Bg—B15 Data to Bus Ag—A;5
L H Bus Ag—A;5 Data to Bus Bg—B15
H X |HIGH Z State on Ag—A;g, Bg-B;5

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial (HIGH or LOW, inputs and I/O’s may not float)
Z = High Impedance

www.fairchildsemi.com




Absolute Maximum Ratingsmote 4) Recommended Operating
Supply Voltage (Vee) osviosaev  CONditions (otee)
DC Input Voltage (V) -0.5V to +4.6V Power Supply
Output Voltage (V) Operating 1.2V to 3.6V
Outputs 3-STATE -0.5V to +4.6V Input Voltage —0.3Vto 3.6V
Outputs Active (Note 5) -0.51t0 Ve + 0.5V Output Voltage (Vo)
DC Input Diode Current (l)x) V| < 0V -50 mA Output in Active States 0V to Ve
DC Output Diode Current (Igk) Output in 3-STATE 0.0V to 3.6V
Vo <0V -50 mA Output Current in lg/lo.
Vo >Vce +50 mA Ve = 3.0V to 3.6V 1. A
DC Output Source/Sink Current Vee =2.3Vito 2.7V +18.
(lon/loL) +50 mA Ve = 1.65V to 2.3V 61
DC V¢ or Ground Current per Vee =1.4Vito 1.6V A
Supply Pin (Icc or Ground) +100 mA Vee =1.2V +100 pA
Storage Temperature Range (Tstg) —65°C to +150°C Free Air Operating. ™ mperatc (Tp) .J°C t0.485°C
Minimum Input “dge  te (AVA
ViN=0.8Vto. V, v =30 10 ns/V
Note 4: Ti “tte N mum o 43" are thoce yalues beyond which
the Sty o (" 2t be guarantecd. e device should rixt be
Yere at th limits. ~arametriz”vailes cefined in the“=i =ti cal
Charac tics” 2 are not guarantec< at the Absolute Mc. im :m Rat-
ings. The omn 'ed Operating Condiiions tables will '<ine the conc'-

‘ons for ac. device operation.
e 5: Ig Absolute Maimuin Rating must be ok ervxd.

Nc¢  7: Floating ovurusec pin (inpute=ar /0 ). r.ust be held K!'GH or LOW.

DC Electrical Charact* "atic.

Symbol Paramete ColGitions |— e | Nin Max Units
| 4 \u () A\ M A\
Vi HIGH Leve iput Voltage 2./-36 2.0
‘ 02-27 1.6
| 165-2.3 |0.65xVce v
| | 14-16 |0.65x Ve
‘ 12 0.65 x Ve
Vi LCW Lo~ Input Valtage, .’ \ ) \ N\ 2.7-36 0.8
‘ 23-27 0.7
‘ 1.65-2.3 0.35 x Ve \Y
’ 14-16 0.35x Ve
l_ 1.2 0.05 x Ve
Von | | FiGH LevelOltput Voltage ) o = —100 pA 27-36 | Vcc-02
‘ lon=-12 mA 2.7 2.2
’ lon = —18 MA 3.0 2.4
lon = —24 MA 3.0 2.2
lon = —100 A 23-27 | Vge-02
loy = -6 MA 2.3 2.0
lon=-12 mA 2.3 1.8 v
lon = -18 mMA 2.3 1.7
lop = —100 pA 165-23 | Voc-02
lon = -6 MA 1.65 1.25
lon = —100 A 14-16 | Vec-02
loy = -2 MA 14 1.05
lor = —100 A 12 Vee-0.2

SV ZI9TXOAVL
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74VCX16245

DC Electrical Characteristics (continued)

Symbol Parameter Conditions Vee Min Max Units
V)
VoL LOW Level Output Voltage loL = 100 pA 27-36 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 A 23-27 0.2
loL =12 mA 2.3 0.4 v
loL = 18 MA 2.3 o
loL = 100 A 1.65-2.3 0.2
loL = 6 MA 1.65 3
loL = 100 pA 14-16 A 4
loL =2 MA 14 # 0.3t
loL = 100 A 1.2 o-01 |
I Input Leakage Current V<V, <36V 12-36 . ., 150 | WA
loz 3-STATE Output Leakage 0V <Vo<3.6V —‘ 26 | N ; WA
Vi=VjyorVy
loFr Power Off Leakage Current 0V < (V}, Vo) < 3.6V 0 | \~ 10 uA
lcc Quiescent Supply Current V| = Vg or GM? W N 2-36 i \ ) 20 A
Vec< (V' <36V, te7) | 1.2-3.6 +.0 /
Alce Increase in Icc per Input Vig= c- Vv U |~27-36 50 { _LA_ -
Note 7: Outputs disabled or 3-STATE only. v g \
AC Electrical Charactel S e 8)
A W PR\ %28 Von | Ta = —407C tG+35°C ] Figure
Symbol Param’ . Conditivins £ 1  \— Units
(V) | Mn Max Number
tpHL Propagatin= Relay CL =30 pF R, -.500Q 33+0.2 08 25 .
toLn 25202 1.0 3.0 F'El’f”zes
! 160035 10 6.0 ns
715 pF, R .2k 2 ﬁ 5+01 1.0 12.0 | Figures
| | 1.2 15 30 5,6
“tozl Ju.Enable Time [CLE30 )RR, =500 33+0.3 0.8 38 .
y | | 2502 | 10 4.9 Flaures
‘ 18+015| 15 93 ns -
‘ CL=5p=rkp = 2kQ 15+0.1 1.0 18.6 | Figures
i 12 15 46.5 57,8
tpLz | Dufiut Disable, Tine §| ¢ = 30 pF, R_ = 500Q 3.3+0.3 0.8 3.7 _
torly 25102 | 10 72 F{?;"f
18+015| 15 76 ns
CL=15pF, R, = 2kQ 15401 1.0 152 | Figures
12 15 38 578
tosnL Outzet (- Output C_ = 30 pF, R, = 500Q 33+03 0.5
tosLH Skaw (iiote 9) 25+0.2 0.5
1.8+40.15 0.75 ns
C_=15pF, R, = 2kQ 15+0.1 15
1.2 15

Note 8: For C|_ = 50pF, add approximately 300ps to the AC maximum specification.

Note 9: 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 (tggy, ) or LOW-to-HIGH (tog 1)-

www.fairchildsemi.com




Dynamic Switching Characteristics

Vee | Ta=+25°C
Symbol Parameter Conditions Units
V) Typical
VoLp Quiet Output Dynamic Peak Vg CL=30pF, Viy=Vce, V)L =0V 1.8 0.25
25 0.6 \
3.3 0.8
Vorv Quiet Output Dynamic Valley Vo CL=30pF, Viy=Vce, V)L =0V 1.8 -0.25
25 -0.6 \
3.3 -0.8
Vonv Quiet Output Dynamic Valley Voy CL=30pF, Viy=Vce, V)L =0V 1.8 15
25 1
3.3 2.
Capacitance
N SN
Symbol Parameter Conditions o=, unics
Cin Input Capacitance Ve = 1.8V, 2.5V, or 3.3V, Vi = ‘or\ T 6 Uer
Cio Output Capacitance V| =0V, or Vg, Vog = 1.8V, 25 133\ 7 _IL T pF
Cpp Power Dissipation Capacitance V,=0VorV¢c, F=1C Sa= WV, 2500033V 22 I pF

www.fairchildsemi.com
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74VCX16245

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

Vee

O— OPEN tLHo oL
O— GND tozus tonz
¥
6.0V or Ve * 2 Yoz, tels

TEST O
SIGNAL ¢

B IsopF

FIGURE 1. AC Test Circuit

TEST SWITCH |
tprh toHL Open
tpz1, tpLz 6V at Veec =3.3£ 0.3V,
Voo X 2at Ve =25+ 0.2V; 1.8V 1154
tpzh, tprz GND Y
DATA
IN
DATA
ouT
FIGURE 2.} weforn. orInvert. and Nontirwver.ing Furction
o —_— — ra\VA Vee
CONTRU. AR - Eno
zH = Bz |
CATA ——— ﬂ____‘xOH
oURS L L Pr N

3. 3-STATE Dutput Hig.“Eriable and.-Disatle Times for Low Voltage Logic

ouTPUT T - i v Yec
CONTRQL ‘I SS m GND
] oLz | -
DAIATS /_—
oLy Vmo . 7 VX
37 VOL

FIGURL: 4-2-5TATE Output Low Enable and Disable Times for Low Voltage Logic

' Vee
Symbol
3.3V 0.3V 2.5V +0.2v 1.8V £ 0.15vV
Vi 1.5V Vecl2 Vecl2
Vino 1.5V Vecl2 Vecl2
Vy VoL + 0.3V VoL + 0.15V VoL + 0.15V
Vy Vou - 0.3V Vou - 0.15V Vou - 0.15V

www.fairchildsemi.com 6




AC Loading and Waveforms (Vg 1.5V £ 0.1V to 1.2V)

TEST O
SIGNAL ©

2%0 O— OPEN tou s touL
O— GND tozn» oz
Vo "2 tzL oLz

TEST

SWITCH

tpLH: tPHL

Open

ez, tprz

VeoX2atVeg =15 0.1V

FIGURE 5

. AC Test Circuit

DATA

t

PXX [

DATA
ouT

FIGURE 6. Waveform i

OUTPUT
CONT

2ATA

FI.. RE7.3

OLTRUT

tpzL [

DATA

ouT

FICURE 8. 3-STATE Cutput Low Enab

'nverting

-*Vmo

cC
JJ
\II

J,- \

K &
—_
= r~

mo

—

[ 2y

ad Non-.avertina =unctions

[ATE Outpu® Fiagk Enable and Disable Timus for Low Voltage Logic

¢

CONTROL e s | N -

Vee
GND

\%

mi

torz | -

v,

.
)] VoL

le and Disable Times for Low Voltage Logic

Symbol Vee
15V +0.1V
Vi Vecl2
Vo Veel2
Vy VoL + 0.1V
Vy Von — 0.1V

7 www.fairchildsemi.com
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74VCX16245

Physical Dimensions inches (millimeters) unless otherwise noted
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B. ‘om
Vie

5]

E —-’_—L____ _SEATING . LANE

Slof]

N° ES:
A HISPAC: GE CONFORMJS'TCGEDECMI-205
B.. ' DIME IONS INMILLIIAETERS

C.L. 7 (ERNRECCMMENDAT ON. NSMD (Non Scider Mask Defined)
35N wIA PADS 'WITH A SOLDERIMASK OPENING OF .45MM CONCENTRIC TO PADS
L JORAWING CON-ORMS TC-ACME'Y 14.5M-1934

BGAl4itrevD

5/-8&!l Fine-Fitchk Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A

www.fairchildsemi.com 8




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

12.50£0.10
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l‘/\ 12.227T0P & POTIOM
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S ‘ f
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Dr /97, 060,15 SEATING PLANE
Qo b SIONS ARE IN M'“(wifTERC ~— 1.00
C. D! SKINS ARE EXCLUSVE OF BURRS. MOLD FLALI
TEE BAR CTRU.IONG
UIMENSIONS AND'TOLERANGES PET ANS! Y14.5%, 1982, DETAIL A

MTD4&REVC

487 _eud Thin Shrink small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Package Number

MTD48

Fairchild does nct.s2suine any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves 1ae 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 2.
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.

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

sINdINO pue sINdu] 1UBISIOL AQ'E YIIM I9AIBISUBIL [PU010311pIg 11S-0T 961 |0A MO GZITXDAVL

www.fairchildsemi.com



o— —_—

! 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.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . .
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com


 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

