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Low Voltage 16-Bit Transceiver with 3-STATE Outputs
and 25Q Series Resistors in A Port Outputs

General Description Features

The LVT162245 and LVTH162245 contains sixteen non- m Input and output interface capability to systems at
inverting bidirectional buffers with 3-STATE outputs and is 5V Vee

|ntendﬁddfor b”; %nentﬁd applications. The Idgwce 1S Eyt‘; m Bushold data inputs eliminate the need for external pull-
controlled. Each byte has separate contral inputs whic up resistors to hold unused inp< " 74LVTH162245),

can be shorted together for full 16-bit operation. The TR also available without bushold © ture (. '\VT162245)
inputs determine the direction of data flow through the )

device. The OE inputs disable both the A and B ports by = Live msertlon/extrac_uon gritel .

placing them in a high impedance state. m Power Qp/Down high mps ance  _vides gliich-free
The LVT162245 and LVTH162245 are designed with bus loading _
equivalent 25Q series resistance in both the HIGH and m A Port outpt incluc eq. alent.series resistance of
LOW states on the A Port outputs. This design reduces line 25Q mak‘_ ' ex al t mination.resisiors unnecessary
noise in applications such as memory address drivers, anc ucinove. T _cand-undershoot

clock drivers, and bus transceivers/transmitters. m . Por U ourcelsink 312 mA.

The LVTH162245 data inputs include bushold, eliminating B art ¢ ‘outs source’sink 32 mA+34 mA

the need for external pull-up resistors to hold unused Y Func anally compatible with (5o 74 seiies\162245
inputs. A ' atch-up jperiormance exceads 509 mA

These non-inverting transceivers are designed fo. 20\ m ESP-paricrinance:

age (3.3V) V¢ applications, but with the 2= ility 2 pic

) . ) Humai-body racdel > 2000\
vide a TTL interface to a 5V environmel  The L Tlt 245

and LVTH162245 are fabricate™. w . an  Ivanced Machiné odel > 200V

BiCMOS technology to achieve agh spee ana’ on siii- Chiargad-device miodel > 1000V

lar to 5V ABT while maintainin¢ 1 low p~ ver dissipaiien: A Aiso packaged in plastic Fine Pitch Ball Grid Array
(FBGA)

Order.ig "0 e

Order Nu »ber Packoge Numbdﬂ Package Description

74LVT162245 _5GABZA. |54vE=,!!_‘-i;|e-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide

(Note 1)(Note 2) (Prelimiisary)

74LVT162245MEAT MS48A 1 48-Lead Small Shrink Outline Package (SSOP), JEDEC MO-118, 0.300" Wide

(Note 2)

74L\T162245MTD M1043 48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

(Nete'2)

74LVTH162245G BGA54A 54-Ball Fine-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide

(Note 1)(Note 2)

74LVTH162245MEA MS48A 48-Lead Small Shrink Outline Package (SSOP), JEDEC MO-118, 0.300" Wide
[TUBE]

74LVTH162245MEX MS48A 48-Lead Small Shrink Outline Package (SSOP), JEDEC MO-118, 0.300" Wide
[TAPE and REEL]

74LVTH162245MTD MTD48 48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
[TUBE]

74LVTH162245MTX MTD48 48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
[TAPE and REEL]

Note 1: Ordering code “G” indicates Trays.
Note 2: Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

© 2005 Fairchild Semiconductor Corporation DS012446 www.fairchildsemi.com
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Logic Symbol
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Connection Diagrams

Pin Assignments for SSOP and TSSOP

Pin Descriptions
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Pin Names Description
OE, Output Enable Input (Active LOW)
T/ﬁn Transmit/Receive Input
Ag—A1s Side A Inputs/3-STATE Outputs
Bo—B15 Side B Inputs” 5. TE Outputs
NC No Cop:act
FBGA PincAs ‘ynme.ts
A VYA A £K2] 5 6
A B .c !_T/Pl OF, | NC | A
s R B{ \[. NC | \NC | 4 A,
L O By [ Bs | Veslp Veo i A3 Aq
o '—35_| Bs ’JN_D"T:NB As Ag
E.<|) 55 _L B TGNL‘ CGND | A, | Ag
'-—FAL Bio\ Bg_' GNU [ GND | Aq Ao
G LBz | Bu Vee | Vec | A | A
H Bu Bz | NC | NC [ Aig | Aw
[ 3 Bis | NC | TR, | OE; | NC | Ags
A
Truth Tables
Inputs
— — Outputs
OE; T/IRy
L Bus By—B; Data to Bus Ag—A
L H Bus Ay—A; Data to Bus By—B5
X |HIGH-Z State on Ag—A7, By—B5
Inputs
= = Outputs
OE, TIR,
L L Bus Bg—B, 5 Data to Bus Ag—Ajg
L H Bus Ag—A, 5 Data to Bus Bg—B5
H X HIGH-Z State on Ag—A;5, Bg—B1s5

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

Z = High Impedance

www.fairchildsemi.com




Functional Description

The LVT162245 and LVTH162245 contain sixteen non- cally, but independent of the other. The control pins can be
inverting bidirectional buffers with 3-STATE outputs. The shorted together to obtain full 16-bit operation.
device is byte controlled with each byte functioning identi-

Logic Diagrams
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Please note that these diagrams are provided only for the understanding of logic operatior>and si. :ld n. 22+ d to estimate propagation delays.
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Absolute Maximum Ratingsote 3)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -0.5t0 +4.6 \%
V| DC Input Voltage -0.5t0+7.0 \%
Vo Output Voltage -0.5t0+7.0 |Outputin 3-STATE v

-0.5t0+7.0 |Outputin HIGH or LOW State (Note 4)
lik DC Input Diode Current -50 V, < GND mA
lok DC Output Diode Current -50 Vo < GND mA
lo DC Output Current 64 Vo >Vee Output at HIGH State mA
128 Vo >Vce Output at LOW State
lcc DC Supply Current per Supply Pin +64 mA
lonD DC Ground Current per Ground Pin +128 mA
Tste Storage Temperature —-65 to +150 °C

Recommended Operating Conditions

Symbol Parameter Mis vIax | Units
Vee Supply Voltage 07 38 Y
V| Input Voltage A B Y ~55 \%
loH HIGH-Level Output Current B # N7 32 A

A m -12
loL LOW-Level Output Current T gPorl- T4 \.

APo ‘t’ 12 mA
Ta Free Air Operating Temperature \ %3 L 40 ~-+85 °C
AUAV Input Edge Rate, Vi = 0.8V SV =30V AV _J_ 0 ‘_lf' 10 nsiv

Note 3: Absolute Maximum continuous ratings

beyond those i

Note 4: I Absolute Maximum Ratir

AU
ndicated may adversely affect :vice relic ity
tbe hserved

vai. s beyord which damage to the device’may occur. Exposure to these conditions or conditions
nctional opereticn under ebsalute maximuni rated conditions is not implied.

. | - &L
DC Electrica'. Ci arac eristics
— A " ~\ _|— —’L_C T:40"C to +85°C . .
Symbol F ameter | v N v Units Conditions
in ax
Vik I 1tC p Diode \oltage X ™ “12 v I =-18 mA
Vin Inf  HIGH Voitage ™ — [\ 2:7-3.6 2.0 % Vo < 0.1V or
Vi out LOW Veliage P ~ 12736 0.8 v Vo2 Vee - 0.1V
Vor Output HiSH Voltaae < 3.0 2.0 v lon = -12 mA
| (AU 27-36 | Voo 02 V. |lon-—100 uA
2.7 2.4 lop=—-8 mA
B Port v o
3.0 2.0 lon = —32 MA
_\/o,_ Output LOW Voltage A Port 3.0 0.8 \% loL =12 mA
0
2.7 0.2 v loL = 100 uA
2.7 0.5 loL = 24 mA
3.0 0.4 loL =16 mA
B Port v o
3.0 0.5 lo =32 mA
3.0 0.55 loL = 64 mA
liHoLD) Bushold Input Minimum Drive 30 75 A V,=0.8V
(Note 5) ' —75 H V= 2.0V
liop) Bushold Input Over-Drive 20 500 A (Note 6)
(Note 5) Current to Change State ' -500 H (Note 7)
I Input Current 3.6 10 V,=5.5V
Control Pins 3.6 +1 A V=0V or Ve
] 5 H V=0V
Data Pins 3.6 1 VoV
1=Vee
lorr Power Off Leakage Current 0 +100 A 0V <V, or Vg <55V

www.fairchild

semi.com




DC Electrical Characteristics (continued)

Vee Tp =—-40°C to +85°C
Symbol Parameter Units Conditions
) Min Max
Ipu/PD Power Up/Down 0-15v 4100 oA Vo =0.5V to 3.0V
3-STATE Current V,=GND to Ve
lozL 3-STATE Output Leakage Current 3.6 -5 nA Vo =05V
lozL 3-STATE Output Leakage Current 3.6 -5 A Vo =0.0V
(Note 5)
lozn 3-STATE Output Leakage Current 3.6 5 nA Vo =3.0V
lozn 3-STATE Output Leakage Current 3.6 5 A Vo =3.6V
(Note 5)
lozu+ 3-STATE Output Leakage Current 3.6 10 nA Vee <Vpo 5.5V
lecH Power Supply Current 3.6 0.19 mA Outputs HIGH
lecL Power Supply Current 3.6 5 mA Outpr W
lecz Power Supply Current 3.6 0.19 mA G uts Dis ‘ed A
lecz+ Power Supply Current 26 0.19 . %c TSF \"A —
_utput.  Labled
Alec Increase in Power Supply Current 26 on —‘\A TOT aput atVee SG6V
(Note 8) A N ) Jther '_ugl'ts at Ve or GND

Note 5: Applies to Bushold versions only (74LVTH162245).

Note 6: An external driver must source at least the specified current to switch from LOW- !

Note 7: An external driver must sink at least the specified current to switch from H'G. 2-LC

Note 8: This is the increase in supply current for each input that is at the sp~~  =d volta_ 'eve ather than.Vcc or GND.

Dynamic Switching Characteristics nc .9

T

Symbol Parameter Ve i > I "Units ! Conditions
Y | i) Min_lr Toyp | Max _l < C, =50 pF, R, = 5000
VoLp Quiet Output Maximum Dy:= s v L ] ,4[ Nea 087 [V (Note 10)
Vorv Quiet Output Minimum * 'namic Vg 3.3 -0.8 —| \ (Note 10)
Note 9: Characterized in SSOT" ~kag Guaran d parameter, liutnot testeil.

Note 10: Max number of ou  uts definad <

-1 data‘inpuss are driveir @\ to 3V. Ouiput under test held LOW.

www.fairchildsemi.com
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AC Electrical Characteristics

Ta =-40°C to +85°C
C_ =50 pF, R =500Q .
Symbol Parameter Units
Vee =3.3V+0.3V Vee = 2.7V
Min Max Min Max
tpLH Propagation Delay Data to A Port Output 1.0 4.0 1.0 4.6
ns
tpHL 1.0 3.7 1.0 41
toL Propagation Delay Data to B Port Output 1.0 35 1.0 3.9
ns
tpL 1.0 35 1.0 3.9
trzH Output Enable Time for A Port Output 1.0 53 1.0 6.3
ns
tpzL 1.0 5.6 1.0 7.2
tpzH Output Enable Time for B Port Output 1.0 4.6 1.0 5.4
ns
tpzL 1.0 5.3 1.0 6.9
tphz Output Disable Time for A Port Output 15 5.6 15 6.3
ns
tpLz 15 55 17 55
tpHz Output Disable Time for B Port Output 15 5.4 1 6.1 ! \\/
ns
tpLz 15 5.1 | A5 5.4
tosHL A Port Output to Output Skew \ ) ¥
1 1c ns
tosth (Note 11) L
tosHL B Port Output to Output Skew |
1.0 1.0 ns
tosLH (Note 11) I

Note 11: Skew is defined as the absolute value of the difference between the ¢ ual L Day B

=lay for any twa V:éparate outyuts of the same device. The

specification applies to any outputs switching in the same direction, either” \SGh LO\ ‘tggy ) of LOW0-HIGH (tosLp)-
Capacitance (Note 12)

Symbol Parameter Conviit Units
Cin Input Capacitance D ch LV V= 0 e \) 1% 4 pF
Cio Input/Output Capacit ce . | cc= 3.0v _\/L\_:_OV [GAY) Ec_ " _| 8 pF

Note 12: Capacitance is measured wueri f=1M!' | per MIL- S:I'L_~L_83, Metliod 3012.

www.fairchildsemi.com 6




Physical Dimensions inches (millimeters) unless otherwise noted

(&]o10B
{0.8]
—] 08
L (0.8)
> |000lboo
I |000looo
0 | 000000
L | 000000
PINONE uweeceooe [6.4]
/ o oooooo
0 | 000000
d/ m [ 000|000
< |0p0pP00s ?
123456
Top sax 051005 Bottem
View *¥-0.05 aw
q}0.15@CA|B| ©
0.08M|C

———_—-1"  3EATINC "AN.

ot ged N s

o3

NOTES:
A.THISF .Cr AGE ONF RMS TO.C¢FSEC Md-205
B.ALLL 1= NS (WILLIMETERS

C.L+ 'D FAITEF | RECOMMENDAT!ION: NSMD. (Ncn Solder Mask Defined)
35, AD'P S WITH A GOLPERMASK OFENING OF .45MM CONCENTRIC TO PADS
D." RA. 'NG CONFORMS TO.AGNE Y14.5Ni-1934

BGAS4ArevD

54-Ball Fine-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A

7 www.fairchildsemi.com

GV CCITHLIATYL « SVZZITINTYL



74LVT162245 « 74LVTH162245

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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Physical Dimensions inches (milimeters) unless
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DETAIL A

48-Lead Thin-Shiink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

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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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
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