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8-Bit Dual Supply Configurable Voltage Interface
Transceiver with 3-STATE Outputs

Features

M Bidirectional interface between 3V and 3V-to-5V buses
W Control inputs compatible with TTL level

W Outputs source/sink up to 24 mA

W Guaranteed simultaneous switching noise level and
dynamic threshold performance

B Implements proprietary EMI reduction circuitry

M Flexible Vg operating range

B Allows B Port and Vg to float simultaneously when OE
is HIGH

W Functionally compatible with the 74 series 245

General Description

The LVXC3245 is a 24-pin dual-supply, 8-bit configurable
voltage interface transceiver suited for PCMCIA and other
real time configurable 1/O applications. The Vgga pin
accepts a 3V supply level. The A Port is a dedicated 3V
port. The Vg pin accepts a 3V-to-5V supply level. The B
Port is configured to track the Vggg supply level respec-
tively. A 5V level on the V¢ pin will configure the I/O pins
at a 5V level and a 3V V¢ will configure the I/O pins at a
3V level. The A Port should interface with a 3V host system
and the B Port to the card slots. This device will allow the
Vg Vvoltage source pin and I/O pins on the B Port to float
when OE is HIGH. This feature is necessary to buffer data
to and from a PCMCIA socket that permits PCMCIA cards
to be inserted and removed during normal operation.

Ordering Code:

Order Number | Package Number Package Description
74LVXC3245WM M24B 224-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
74LVXC3245QSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide
74LVXC3245MTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Devices also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.
Logic Symbol/s ] )
TEREEEE Connection Diagram/s
Ao A Ay Ag Ay As Ag Ay /
—Ojot Veea ! 241 Vecs
—]1/R T/R—2 23 _f
By B B, By B, Bs By By A—3 22 |~0E
T At s
A, =5 20 =8,
Pin Descriptions 456 19[-8,
r—7 18 |85
Pin Names Description As—| 8 178,
OE Output Enable Input i 18178
— A, =10 15 =8
T/R Transmit/Receive Input ano—d 11 148,
Ap-A; Side A Inputs or 3-STATE Outputs GND—]12 13 |—=GND
By-B; Side B Inputs or 3-STATE Outputs
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Truth Table/s

Inputs Outputs
OE TR
L L Bus B Data to Bus A
H Bus A Data to Bus B
H X HIGH-Z State
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Logic Diagram/s
Ag A Ay Ag Ay As Ag Ay
5 . o o ° °
T/R —4
By B 8, : B, Bs Bg B,
www.fairchildsemi.com 2
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Absolute Maximum Ratings(Note 1)

Supply Voltage (Vcca, Vecs)

—-0.5V to +7.0V

Recommended Operating

Conditions (note 2)

DC Input Voltage (V;) @ OE, T/R ~0.5V to Vg +0.5V  Supply Voltage
DC Input/Output Voltage (V,0) Veea 2.7V to 3.6V

@ An -0.5V to VCCA +0.5V VCCB 3.0V to 5.5V

@B, -0.5V to Vg +0.5V  Input Voltage (V) @ OE, T/R 0V to Vgca
DC Input Diode Current (Ijk) Input Output Voltage (V),0)

@ OE, TR +20 mA @A, 0V to Vgca
DC Output Diode (Igk) Current +50 mA @ B, 0V to Vge
DC Output Source or Sink Current (lp) +50 mA  Free Air Operating Temperature (Tp) -40°C to +85°C
DC V¢ or Ground Current Minimum Input Edge Rate (At/AV) 8 ns/V

per Output Pin (Igc or Ignp) +50 mA VN from 30% to 70% of Vg

and Max Current +200 mA Voo @ 3.0V, 4.5V, 5.5V
Storage Temperature Range (Tstg) —65°C to +150°C  Note 1: The “Absolute Maximum Ratings” are those values beyond which
DC Lateh-Up Source or Sink Current $300MA 0 2 e e, The paramenic vates defned 1 the Elociion

Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.
Note 2: The A Port unused pins (inputs or I/Os) must be held HIGH or
LOW. They may not float.
DC Electrical Characteristics
Symbol Parameter Veca Veca Ta-25°C Ta=40°Cto +85°C Units Conditions
) v) Typ Guaranteed Limits
Vina Minimum HIGH [ A, 2.7 3.0 2.0 2.0 Vour < 0.1V
Level Input OE 3.0 3.6 2.0 2.0 or
Voltage TR 3.6 5.5 2.0 2.0 v >Vgo - 0.1V
Vs B, 2.7 3.0 2.0 2.0
3.0 3.6 2.0 2.0
3.6 5.5 3.85 3.85
Vita Maximum LOW | A,, 2.7 3.0 0.8 08 Vour < 0.1V
Level Input OE 3.0 3.6 0.8 0.8 or
Voltage TR 3.6 5.5 0.8 0.8 v >Vgo - 0.1V
Vig B, 2.7 3.0 0.8 0.8
3.0 3.6 0.8 0.8
3.6 5.5 1.65 1.65
VoHa Minimum HIGH Level 3.0 3.0 2.99 2.9 29 lout =100 pA
Output Voltage 3.0 3.0 2.85 2.56 2.46 loy=-12mA
3.0 3.0 2.65 2.35 225 Vv lop =—-24 mA
2.7 3.0 25 23 22 loy=-12mA
2.7 45 23 241 2.0 lon=-24 mA
Vons 3.0 3.0 2.99 2.9 29 loyt =-100 pA
3.0 3.0 2.85 2.56 2.46 v lop=-12mA
3.0 3.0 2.65 2.35 2.25 lon = —24 mA
3.0 45 4.25 3.86 3.76 lop =—-24 mA
VoLa Maximum LOW Level 3.0 3.0 0.002 0.1 0.1 lout = 100 pA
Output Voltage 3.0 3.0 0.21 0.36 0.44 v loL =24 mA
2.7 3.0 0.1 0.36 0.44 loo=12mA
2.7 45 0.22 0.42 0.5 loL =24 mA
VoLs 3.0 3.0 0.002 0.1 0.1 loyt =100 pA
3.0 3.0 0.21 0.36 0.44 Vv loL =24 mA
3.0 45 0.18 0.36 0.44 loL =24 mA
IN Maximum Input 36 3.6 +0.1 +1.0 V| = Vgca, GND
Leakage Current @ 3.6 55 +0.1 +1.0 pnA
OE, TR

www.fairchildsemi.com
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74LVXC3245

DC Electrical Characteristics (continued)

Symbol Parameter Veea Vecs Ta=25C l Ta = ~40°C 10 +85°C Units Conditions
V) V) Typ Guaranteed Limits
loza Maximum 3-STATE 36 36 +0.5 +5.0 Vi =V, Vi,
Output Leakage 3.6 55 +0.5 5.0 pA | OE =Vgca
@A, Vo =Vgca, GND
lozs Maximum 3-STATE 36 36 +0.5 Vi =V, Vi,
Output Leakage 3.6 55 +0.5 * PA | OE =Vgca
@B, Vo = Ve, GND
Dl Maximum B, 36 55 1.0 1.35 15 A |Vi=Vocs=21V
lgc/Input All Inputs 3.6 3.6 0.35 0.5 V| =Vgc-0.6V
lccat Quiescent Voca A =Vgca or GND
Supply Current 3.6 Open 5 50 HA B,, = Open, OE = Veeas
as B Port Floats T/R =Veea Voos =
Open
lccaz Quiescent Vgoa 3.6 3.6 5 50 A, =Vgca or GND,
Supply Current 3.6 55 5 50 WA B, =V¢cg or GND,
OE =GND, T/R = GND
locs Quiescent Vop 3.6 3.6 5 50 An =Vgca or GND,
Supply Current 3.6 55 8 80 WA B, =V¢cg or GND,
OE =GND, T/R = V¢ca
VoLpa Quiet Output 3.3 3.3 0.8 v (Note 3)(Note 4)
Maximum Dynamic 3.3 5.0 0.8
Vowrs | VoL 33 33 0.8 y | Mote3)(Note 4)
3.3 5.0 15
VoLva Quiet Output 3.3 3.3 -0.8 v (Note 3)(Note 4)
Minimum Dynamic 3.3 5.0 -0.8
Vowve | VoL 33 33 08 v (Note 3)(Note 4)
3.3 5.0 -1.2
ViHDA Minimum HIGH 3.3 3.3 2.0 v (Note 3)(Note 5)
Level Dynamic 3.3 5.0 2.0
W Input Voltage 3.3 3.3 2.0 v (Note 3)(Note 5)
33 5.0 35
ViLba Maximum LOW 3.3 3.3 0.8 v (Note 3)(Note 5)
Level Dynamic 3.3 5.0 0.8
ViLpB Input Voltage 3.3 3.3 0.8 v (Note 3)(Note 5)
3.3 5.0 15

Note 3: Worst case package.

Note 4: Max number of outputs defined as (n). Data inputs are driven 0V to V¢ level; one output at GND.

Note 5: Max number of Data Inputs (n) switching. (n—1) inputs switching OV to V¢ level. Input-under-test switching:
V¢ level to threshold (Vyp), OV to threshold (Vy p), f =1 MHz.

www.fairchildsemi.com




AC Electrical Characteristics

Ta =+25°C Tp =-40°C to +85°C Tp =+25°C Ta =-40°C to +85°C
Cy =50 pF C_ =50 pF C_ =50 pF C_ =50 pF
Symbol Parameter Veea =2.7V-3.6V Veea =2.7V-3.6V Veea = 2.7V-3.6V Veea = 2.7V-3.6V Units
Ve = 4.5V-5.5V Vees = 4.5V-5.5V Vees = 3.0V-3.6V Veep = 3.0V-3.6V
Min Typ Max Min Max Min Typ Max Min Max
(Note 6) (Note 7)
tpHL Propagation Delay 1.0 4.8 8.0 1.0 8.5 1.0 5.5 8.5 1.0 9.0 ns
tpLy AtoB 1.0 39 6.5 1.0 7.0 1.0 5.2 8.0 1.0 8.5
tPHL Propagation Delay 1.0 3.8 6.5 1.0 7.0 1.0 4.4 7.0 1.0 75 ns
tpLH Bto A 1.0 43 75 1.0 8.0 1.0 5.1 75 1.0 8.0
tpzL Output Enable Time 1.0 4.7 8.0 1.0 8.5 1.0 6.0 9.0 1.0 9.5
tpzn OEtoB 1.0 4.8 8.5 1.0 9.0 1.0 6.1 9.5 1.0 10.0 ne
tpzL Output Enable Time 1.0 59 9.5 1.0 10.0 1.0 6.4 10.0 1.0 10.5
tpzH OEto A 1.0 5.4 9.0 1.0 9.5 1.0 5.8 9.0 1.0 9.5 ne
tpHz Output Disable Time 1.0 4.0 8.0 1.0 8.5 1.0 6.3 9.5 1.0 10.0
thLz OEtoB 10 | 38 | 75 1.0 8.0 10 | 45 | 80 1.0 g5 | ™
tphz Output Disable Time | 1.0 46 95 1.0 10.0 1.0 5.2 9.5 1.0 10.0 s
tpLz OEto A 1.0 3.1 6.5 1.0 7.0 1.0 3.4 6.5 1.0 7.0
tosHL Output to Output
tosLH Skew (Note 8) 1.0 15 15 1.0 15 15 ns
Data to Output

Note 6: Typical values at Vgca = 3.3V, Vg = 5.0V @ 25°C.
Note 7: Typical values at Vgca = 3.3V, Vgpp = 3.3V @ 25°C.

Note 8: 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 (togp; ) or LOW-to-HIGH (tos ). Parameter guaranteed by design.

Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Vce =Open
Cio Input/Output Capacitance 10 pF Veea =3.3V
Vees = 5.0V
Cpp Power Dissipation A-B 50 pF Vees = 5.0V
Capacitance (Note 9) B-A 40 pF Veea =3.3V

Note 9: Cpp is measured at 10 MHz.

5 www.fairchildsemi.com

SYCEIXATYL




74LVXC3245

Power Up Considerations

To insure the system does not experience unnecessary lgc

current draw, bus contention, or oscillations during power
up, the following guidelines should be adhered to (refer to
Table 1):

» Power up the control side of the device first. This is the
VCCA side.

+ OE should ramp with or ahead of Vga. This will help
guard against bus contention.

« The Transmit/Receive control pin (T/R) should ramp with
Vcca, this will ensure that the A Port data pins are con-

figured as inputs. With Vca receiving power first, the A
1/0 Port should be configured as inputs to help guard
against bus contention and oscillations.
+ A side data inputs should be driven to a valid logic level.
This will prevent excessive current draw.
The above steps will ensure that no bus contention or oscil-
lations, and therefore no excessive current draw occurs
during the power up cycling of these devices. These steps
will help prevent possible damage to the translator devices
and potential damage to other system components.

TABLE 1. Low Voltage Translator Power Up Sequencing Table

. = S . . Floatable Pin
Device Type Veea Vees TR OE A Side /0 B Side I/0 Allowed
3V 3Vto 5.5V ram| ram| logic es, V, and B
7ALVXC3245 , ramp ramp 9 outputs yes. Veoa |
(power up 1st) configurable with Vgea with Vgea 0V or Vgoa 1/O’s w/ OE HIGH

Please reference Application Note AN-5001 for more detailed information on using Fairchild’s LVX Low Voltage Dual

Supply CMOS Translating Transceivers.

Configurable 1/0 Application for PCMCIA Cards

Block Diagram

Veea [ 1] Yecs
Al B -
X —]
A ¢ =
3 1
(s : =
4 —]
5 b
3Y Voo n [—] swoT o
v —
—~ X ]
(%) c ]
= 3 ]
x 2 —
" POWER SWITCHES : =
] pemois 2.0 | o
= JEIDA 4.1 o ___
» COMPATIBLE SLoT 1 v ':
2 CONTROLLER H
1= i -
1 ¢ — 1
& 5V Voo 3V Ve | . ] 1
1 ¢ — 1
1 3 — 1
1 2 — 1
1 4 = 1
1 5 ] 1
! = I
T o [ 1
1 v - 1
1 X - 1
1 c — 1
1 3 = 1
1 2 - 1
1 N 1
1 1
L e e e ol
OPTIONAL

The LVXC3245 is a 24-pin dual supply device well suited
for PCMCIA configurable /O applications. Ideal for low
power notebook designs, the LVXC3245 consumes less
than 1 mW of quiescent power in all modes of operation.
The LVXC3245 meets all PCMCIA 1/O voltage require-
ments at 5V and 3.3V operation. By tying Vgcg of the
LVXC3245 to the card voltage supply, the PCMCIA card

will always experience rail to rail output swings, maximizing
the reliability of the interface.

The Vgca pin on the LVXC3245 must always be tied to a
3V power supply. This voltage connection provides internal
references needed to account for variations in Vggg. When
connected as in the figure above, the LVXC3245 meets all
the voltage and current requirements of the ISA bus stan-
dard (IEEE P996).

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

—B= 0.6141
0.5985
15.60
1520
24 23 22 21 20 19 18 17 16 15
LEAD NO 1
IDENTIFICATION \—)- - -
12 3 4 5 6 7 8 9 1011 ||12
L*;—W 0:0138 0.010
127 5255 TP (0[5 @[a[c B8
0.1043 0:350 g.0128
- 0.029 .
0.0926 450 5 0:018 .30 TYP ALL LEADS
2.65 0.0118 X975 0.23
2.35 0.0040 0.25
0.3
Riilnininlnlninininlni=ls >
SEATING A= L_\,

PLANE T 0000 8° MAX TYP- /.
0.014 ALL LEAD TIPS 85300 ALL LEADS
0.35 0160 1vp aLL LEADS

0.40 M248 (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
Package Number M24B

——0.341£0.003
0.040 £ 0.005

INO0OIN0nT

24

— 1

0.152 £ 0.003(TOP)
0.154 + 0.003(BOT)

f B 0.236 £ 0.005

0.050 £ 0.005
¥

Q0.0SOi0.00Z/I_I |_| |_||_| |_| I_I |_| I_I I_I I_I |_|||

12
0.057 £0.002—
0.033£0.002 0.026 £0.002 — r—45° X 0.015
f )| W
0.063 +0.005 ] ) 0.010

TYP [ 0.007

w!nililalilslalalalilil oS %J

594 3° VP §.026£0.002 TYP —L——I

0.025 TYP
SEATING PLANE '— 0.006 £0.002 TYP
0.010 £ 0.002 TYP

|'$'|0‘007 @IC |A@| MOA24 (REV A)

24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide
Package Number MQA24
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74LVXC3245 8-Bit Dual Supply Configurable Voltage Interface Transceiver with 3-STATE Outputs

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

ooonnonoon_ 1

| T 7.72

T t——"—— 4.8

e 1
ﬂ\ﬁ

LAND PATTERN RECOMMENDATION

GAGE PLANE
/ r 0.25

|

4.4

o

[ & ‘ SEATING PLANE
0°-8° ~— 0.6 2 0.1
N UUUUUUUUUUU
1 12 [~]0.2]cB]A] TYPICAL
ALLLEAD TIPS /—SEE DETAIL D
(0.90) ,/
l \ )l
- ] J\ ' N

0.09-0.20 TYP j

LO101005TYP

=TT I»W

H«— 0.19 - 0.30 TYP

EIEECINIOIE]

MTC24 (REV B)

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the 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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TRADEMARKS

The folowing indudes registered and unregistered raderrarks and service marks, owned by Fairchild Semiconductar and/or its global subsidianes, and is not
intended o be an exhaustve ligt of all such trademarks.

Build it Maow™ FRFET® Programmatle Active Droop™ ihe
CorePLUS™ Global Power Resource™ OFET® pfrancwhb?r
CorePOWERT Green FPS™ Qo™ TinyBoost™
CROSSVOLT™ Green FPS™ e-Serigs™ Quiet Series™ TinyBuck™
CTL™ GTOm RapidConfigure™ TinyLogic®
Current Transfer Logic™ IntelliM A r”) TINYOPTO™
EcoSPARK® ISOPLANART™ il TinyPower™
Efficenti ax™ . MegaBuck™ Saving our world, 1rVWAAAMY at a time™ TinyPWymm™
EZSWITCH™ MICROCOUPLER™ SmartMax™ TinyWire™
L MicroFET™ SMART START™ TriFault Detect™

3 MicroPakm™ SPM® LSerDes™

_F MillerDrive™ STEALTH™
Motioniax™ SuperFET™

Fairchild® N WGt F-SP R T SuEerSOTT"LS pse"
Fairchild Semicanductor OPTOLOGIC® SuperSOT™E s
FACT Cluiet Series™ OPTOPLANAR® 5 P SOTm Ultra FRFET™
FACT® o il UniFET™
FAcT® SupreMO;i eyl
Fastiared, PDP SPM™ = Cveem + Hisnalblac
Flagh\iter Power-SPM™ GENERAL b
FR3™ PowerTrench® The Pawer Franchise®
F-PRom™ Powerxs™

* EZSWITCH™ and Flashriter® are tradernarks of Systerm General Corporation, used under license by Fairchild Semiconductor

DISCLAIMER

FAIRCHILD SEMICONDUCT CR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TOANY PRCDUCTS HEREIN TO IMPRCYVE
RELABILTY, FUNCTION, OR DESIGN . FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR
CIRCUIT CESCRBEDHEREIN; NEITHER DOES [T CONYEY ANY LICENSE UNDER. TS PATENT RIGHT S, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAND THE TERMS OF FAIRCHILD'S WORLCWWDE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY THEREIN,
WHICH COVERS THESE PRODUCT S,

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS [N LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

A3 used herein:

1. Life support devices or systems are devices or systems which, (a) are

2. A critical component in any component of a life support, device, or

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 reasonably
expected to result in a significant injury of the user

system whose failure to perform can be reasonably expected to
cause the failure of the life support device or systern, or to affect its
safety or effectiveness

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comporation's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiing Palicy is also stated on our external wehsite, wiaw fairchildsemi com,
under Sales Support

Counterfeiting of semicondudtor parts is a growing problermin the industry. Al manufacturers of serniconductor products are experiencng counterfeiting of their parts
Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of production and manufacturing delays: Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild srongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distibutorswho are
listed by country on ourweb page cited above. Products customers buy either from Fairchild directly ar from Authorized Fairchild Distributors are genuine parts, have
full traceahility, meet Fairchild's quality standards for handiing and storage and pravide access to Fairchild's full range of up-to-date technical and product informgation
Fairchild and our Authorized Distributors will stand behind all waranties and will appropriately address any warmarty issues that may arise. Fairchild will nat provide
ary warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to corrbat this global problemn and encourage our
customers to do their part in stopping this practice by buying direct or from authorized distributors

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification | Product Status

Definition
Datasheet contains the design specifications for product developrent. Specifications may change in
any manner without notice
Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time with out natice to improve the design
Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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