Philips Semiconductors

Product specification

16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State)

74LVC162245A

FEATURES PIN CONFIGURATION
® 5 volt tolerant inputs/outputs for interfacing with 5V logic
® Wide supply voltage range of 1.2V to 3.6V 1DIR E E‘ 10E
® Complies with JEDEC standard no. 8-1A 180 [ 2 47] 140
® CMOS low power consumption 181 E E‘ 1A1
® MULTIBYTETM flow-through standard pin-out architecture anp [4] 4] ano
182 [ 5] [44] 1A2
® | ow inductance multiple power and ground pins for minimum
noise and ground bounce 183 6] 43] 13
® Direct interface with TTL levels Ve [7] 42] Voo
o ) 184 [ 8] [41] 1A4
® |ntegrated 30Q2 termination resistors
185 [ 9] 40] 1A5
DESCRIPTION GND [19] [39] anD
The 74LVC162245A is a high-performance, low-power, low-voltage, 1B6 E @ 1A6
Si-gate .CMOS dewc.t(.a, superior to most a(livanced CMOS 187 E E 1A7
compatible TTL families. Inputs can be driven from either 3.3V or 5V
devices. In 3-State operation, outputs can handle 5V. These 280 E E‘ 2A0
feat.ures allow the use of these devices in a mixed 3.3V/5V 281 E E‘ 2A1
environment.
GND [15] [34] GND
The 74LVC162245A is a 16-bit transceiver featuring non-inverting
3-State bus compatible outputs in both send and receive directions. 282 E E‘ 2n2
The 74LVC162245A features two output enable (nOE) inputs for 283 [17] 32] 2a3
easy cascading and two send/receive (nDIR) inputs for direction Voo 7 v
control. nOE controls the outputs so that the buses are effectively ce E :‘ ce
isolated. The 74LVC162245A is designed with 30Q series resistors 284 [19] [30] 2a4
in both HIGH and LOW output states. This device can be used as oB5 @ E‘ A5
two 8-bit transceivers or one 16-bit transceiver.
) ) ) ) o GND [21] 28] GND
The 74LVC162245A is designed with 30 series termination
resistors to reduce line noise. 2B6 @ E 2A6
287 [23 [26] 2A7
2DIR [24] 25] 20E
SW00198
QUICK REFERENCE DATA
GND = 0V; Tgmp =25°C; t, =t <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
. CL = 50pF
tpHLAPLH An to Bn; L="3 29 ns
Bn to An Vec=3.3V
C Input capacitance 5.0 pF
Cro Input/output capacitance 10 pF
Cpp Power dissipation capacitance per buffer V| = GND to V(! 28 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x Vo2 x fi + Z (C x Vo2 x fo) where:
f, = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
T (CL x Vge?2 x o) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
48-Pin Plastic SSOP Type Il —40°C to +85°C 74LVC162245A DL VC162245A DL SOT370-1
48-Pin Plastic TSSOP Type || —40°C to +85°C 74LVC162245A DGG VC162245A DGG SOT362-1
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State)
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS INPUTS/OUTPUT
1 1DIR Direction control nOE nDIR nAn nBn
2, 3’1?’ ?’28’ °, 1BOto 1B7 | Data inputs/outputs L L A=B inputs
L H inputs B=A
4,10, 15, 21,
28, 34, 39, 45 GND Ground (0V) " X Z Z
7,18, 31,42 Veo Positive supply voltage H = HIGH voltage level
L = LOW voltage level
‘!I?é’ 12?)’ 1262’ 12?3’ 2B0 to 2B7 Data inputs/outputs X = don’t care
S — Z = high impedance OFF-state
24 2DIR Direction control
~= Output enable input LOGIC SYMBOL (IEEE/IEC)
25 20E '
(active LOW)
36, 35, 33, 32, .
30,29, 27, 26 2A0 to 2A7 Data inputs/outputs JoF 48 s
47,46, 44, 43, . 1DIR 3 EN1 [BA]
41, 40, 38 37 1A0to 1A7 Data inputs/outputs T SEN2 [AB]
== Output enable input 20E 28 a6
48 10E (active LOW) 2DIR 24 6 EN4 [BA]
| 6 EN5 [AB]
LOGIC SYMBOL — —
; " 180 47 T vi dq j—z 180
2
1DIR—* 2DIR . > ow
E j .Jl 48 1oE E : .Jl 2 ooE 11 20 L w3 1B1
1a0d7 i 2180 2p03 i 13 om0 1n2 24 -2 B2
h b 1A3 43 —<—>—6 1B3
1A1 4Tl£6 ! S1B1 21 3%5 ! 14 2p4 1a0 A | -5 B4
| % | % 185 40 L «»—° 185
1A244 S 1B2 ZAZ%—F 16 282 1as 38 e igs
I %]j | %]J A -2 157
1A3%_F 6183 2A332j_F 7 283 36 13
Q—T ’Q—T 2A0 —T—<— v4 4« j— 2B0
1A4 4 i o S1B4 2a4%0 i o9 284 > sV
?j ?j 2a1 B L w1 21
1A5 ‘% ol ®iB5 25 zj_gg I 20 g5 2n2 e 1% 282
5 5 283 2o ISP V -
» »
1a638 " 1Bs 2A627T§< 22 286 ons 2 | w1 op4
% %J 285 22 | | «» 20 285
37 12 26 23
26 23
2A7 ————a——] ——»—— 2B7
SW00197
SW00196
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Philips Semiconductors

Product specification

16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State)
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS LIWITS UNIT
MIN. MAX.
Voo DC supply voltage (for max. speed 57 36 v
performance)
Vee DC §upply voltage (for low-voltage 12 36 v
applications)
\ DC Input voltage range 0 5.5 Vv
DC output voltage range; output HIGH or
Vo |Low state 0 Vee v
Vo DC output voltage range; output 3-State 0 55 V
Tamb Operqting ambient temperature range in See DC gnd. AC charac;teristics _40 +85 oG
free air for individual device
) ) Voo =121027V 0 20
tr, Input rise and fall times Voo = 2.7 to 3.6V 0 10 ns/V

ABSOLUTE MAXIMUM RATINGS!

In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V)

SYMBOL PARAMETER CONDITIONS LIMITS UNIT
MIN MAX
Voo DC supply voltage -05 +6.5 \Y%
Ik DC input diode current V<0 - 50 mA
Vi DC input voltage Note 2 05 +6.5 \
lok DC output diode current Vo> VggorVo<0 - +50 mA
Vo SDtgtgutput voltage; output HIGH or LOW Note 2 05 Vog + 0.5 v
Vo DC output voltage; output 3-State Note 2 0.5 6.5 \Y
lo DC output source or sink current Vo=0toVge - +50 mA
laND: lcc | DC Vg or GND current - +100 mA
Tstg Storage temperature range —65 +150 °C
Power dissipation per package
Piot — SO package Above +70°C derate linearly 8mW/K 500 mwW
— SSOP and TSSOP package Above +60°C derate linearly 5.5mW/K 500
NOTES:

1. Stresses beyond those listed 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 “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed.
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State) 74LVC162245A
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp =-40°C to +85°C | UNIT
MIN TYP! | MAX
Voo =1.2V Veo
Vin HIGH level Input voltage Veoo271036V 50 \
Voo =1.2V GND
ViL LOW level Input voltage Voo 271036V 08 \
Voo =2.7V; Vi =Vyor Vi ; lo=—-6mA Vgc—0.5
VoH HIGH level output voltage Voo =3.0V; V= V|yor V; lgp=-100pA Voc—0.2 | Vgo \Y%
Vee =38.0V; Vi=Vyor Vi, lg=-12mA Vgg—1.0
Voo =2.7V; Vi =V|yor V| ; lg = 6mA 0.40
VoL LOW level output voltage Voo =3.0V; Vi =V|yorV; lo=100pA GND 0.20 \Y%
Vee =3.0V; Vi=Vyor V. lo=12mA 0.55
I Input leakage current Voo =3.6V; V) =55V or GND Not for I/O pins +0.1 +5 HA
liuz/hiLz | Input current for common I/O pins Voo =3.6V; V) =55V or GND gg;pr;d +0.1 +10 HA
loz 3-State output OFF-state current Voo =3.6V; Vi =V|yor V) ; Vo=5.5VorGND 0.1 +10 HA
lof Power off leakage supply Voo =0.0V; Vior Vo =5.5V 0.1 +10 HA
lcc Quiescent supply current Ve =3.6V; V)=V orGND; Ip=0 0.1 40 HA
Alec 's::’ii:gﬂf:)?n“iesce”‘ supply current |y, _ 5 7V 10 3.6V; V| = Ve —0.6V; I = 0 5 500 | pA
NOTES:

1. All typical values are at Vgg = 3.3V and Tyqp = 25°C.
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16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State)
AC CHARACTERISTICS
GND = 0V; tg =t = 2.5ns; C = 50pF; R = 500Q; Tgmp = —40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £0.3V Vee =2.7V Vee = 1.2V UNIT
MIN TYP1 MAX MIN MAX TYP
t Propagation delay
tPHL nAn to nBn; 1 1.5 29 6.0 1.5 7.0 15 ns
PLH nBn to nAn
3-State output enable
tpzH time
tpgl nOE to nAn; 2,3 15 3.8 7.6 15 8.6 23 ns
nOE to nBn
3-State output disable
tPHZ time
tpLy nOE to nAn; 2,3 15 4 5.6 15 6.6 7.5 ns
nOE to nBn
NOTE:
1. All typical values are at Vgg = 3.3V and Tyqp = 25°C.
AC WAVEFORMS
Vy=15VatVge =2 27V; V=05 Vo at Voo < 2.7V.
VoL and Vqy are the typical output voltage drop that occur with the Vi e oo -
output load. / \
Vx=VoL+03VatVge =2 2.7V; Vx =VoL +0.1 Vgg at Vog <2.7V OF INPUT Vi
Vy = Voy 0.3V at Vg 2 2.7V; Vy = Voy — 0.1 Vg at Voo <2.7V ; ;
GND
\
An, Bn [ tpzL
INPUT Ym Veg - - - -
cC
GND OUTPUT
LOW-to-OFF Vm
tPHL tpLH OFF-to-LOW
Vo VoL
SUTRUT Ynm = tpzn
VoL - - =-=-=-=-=---- Vor \ /_
OUTPUT Vy
SW00063 HIGH-to-OFF Vi
Waveform 1. Input (nAn, nBn) to output (nBn, nAn) OFF-to-HIGH
propagation delay times GND = = === === --=---7
outputs -l outputs »la—— oOulpuis
enabled disabled enabled
SW00064
Waveform 2. 3-State enable and disable times
1997 Aug 01
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State) 74LVC162245A

TEST CIRCUIT
vee 2% Ve
O0— Open
T O— GND
VIN
PULSE D.UT.
GENERATOR

i T

Test Circuit for 3-State Outputs
SWITCH POSITION
TEST | SWITCH Vee Vin

tpLi/tpL | Open <27V | Vge
27-36V| 27V

tpz/tpzL | 2% Ve
tpHz/tPzH GND

DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value.

C| = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Rt = Termination resistance should be equal to ZgyTt
of pulse generators. SW00047

Waveform 3. Load circuitry for switching times

1997 Aug 01 7
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16-bit bus transceiver with direction pin and

30Q series termination resistors (3-State) 74LVC162245A
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1
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DIMENSIONS (mm are the original dimensions)
UNIT m‘:X_ Ay | Ay | Az | bp c | DM [ EM]| e He L L, | @ v w y |z | e
0.4 2.35 0.3 0.22 116.00| 7.6 10.4 1.0 1.2 0.85 8°

mm 28 0.2 2.20 0.25 0.2 0.13 |15.75| 7.4 0.635 10.1 1.4 0.6 1.0 0.25 | 0.18 0.1 0.40 0°

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION [EC JEDEG ElAY PROJECTION

SOT370-1 MO-118AA ==} @ PG

ISSUE DATE
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and
30Q series termination resistors (3-State)

74LVC162245A

TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1mm SOT362-1
§ 12,9 - 6.5
% 12|.4 5}-0 __ ‘/\\
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| o] B (‘)-gg 0.15 ) \ Of 1.2
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Dimensions in mm.
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