Philips Semiconductors

Octal registered tranceiver with 5-volt tolerant

inputs/ouputs (3-State)

FEATURES

@ 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic

@ Wide supply voltage range of 1.2 Vt0 3.6 V

® |n accordance with the JEDEC standard no. 8-1 A

® Inputs accept voltages upt0 5.5 V
® CMOS low power consumption

® Flow-through pin-out architecture

® 3-State outputs

Product specification

74LVC2952A

DESCRIPTION

The 74LVC2952A is a low-power, low-voltage, Si-gate CMOS device
and superior to most advanced CMOS compatible TTL families. The
74LVC2952A is an octal non-inverting registered transceiver. Two 8-bit
back to back registers store data flowing in both directions between two
bidirectional busses. Data applied to the inputs is ertered and stored on
the rising edge of the clock (CPnn) provided that the clock enable TEpy)
is LOW. The data is then present at the 3-State output buffers, but is
only accessible when the output enable input (OE;,,} is LOW. Data fiow
from A inputs to B cutputs is the same as for B inputs to A outputs. The
74LVC2852A is identical to the 74LVC2953A but has non-inverting
outputs,

® Direct interface with TTL levels

® |ntegrated 30Q damping resistor

QUICK REFERENCE DATA
GND =0 V; Tamp = 25°C; t, =tj< 2.5 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Ci_ =50 pF;
et | cpr o A, B, Vo =33V 43 ns
fmax Maximum clock frequency 150 MHz
C Input capacitance 5 pF
Cro input/output capacitance 10 pF
Cpp Power dissipation capacitance per buffer Ve = 3.3V3 a1 pF
NOTE:
3 Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp = Cpp x Voc? x 1 + ${CLx Vee? x fo) where:
fi = input frequency in MHz; C|_ = autput load capagcity in pF;
1, = output frequency in MHz; Vo = supply voltage in V,
5 {Co x Vge? x fy) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
24-Pin Plastic SO —40°C to +125°C TALVC2952A D 741.VC2952A D SOT137-1
24-Pin Plastic SSOP Type Il —40°C 10 +125°C 74LVC2952A DB 74L.VC2952A DB SOT340-1
24-Pin Plastic TSSOP Type | —40°C to +125°C 74LVC2952A PW 74LVC2952APW DH SOT355-1
PIN CONFIGURATION PIN DESCRIPTION
5 ﬁj o1 vee PIN NUMBER SYMBOL FUNCTION
Bs[ 7] 73] A7 8,7,6,54,321, |BytoBy B data inputs/outputs
Bs [T [22] A 12 GND Ground (0 V)
=y 2T 145 Qutput enable inputs
Y EN [20] A, 9,15 OF 48.0E8A (actR/e LOW) ”
8;
N % % :“ 10, 14 CPag, CPga_| Clock inputs
2
Bo [B] b7 A 11,13, CTEap, CEpa | Clock enable inputs
RECTEN [18] Ao 16, 17, 18, 19, 20, .
P [T0] 51 Ot 21 22,23 Agto Az A data inputs/outputs
CEqas [T} 4] CPga 24 Vee Positive supply voltage
ano (T2] s svorrrs
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Philips Semiconductors Product specification

Octal registered tranceiver with 5-volt tolerant
inputs/ouputs (3-State) 74LVC2952A

LOGIC SYMBOL (IEEEAEC) FUNCTIONAL DIAGRAM
69
16 | a B 8
OE pg 0 o
10— CFap CPpa [~ 14 17 | Ay By 7
1 —] CE g CEgp |— 13 18 | A, 8,| 6
16 — Ay Byl—e 19 | Ag 85| 5
7 ] Ay 8 —7 20 %4 Byl ¢
21 {a 8 3
18 ] Ap By[—s S 5
22 |ag Bg| 2
19— A, By |5 = |~ 5| 1
20 —] 4, By b— 4
21— Ag B, ’— 3 9 BEABE
22 —| g 8 |— 2 [ ™
1"
23 ] A 1 .
OE g 13
?,5 10 | cPag
V01717 4 | CPpa
Svo1719
LOGIC SYMBOL
i > 15
B 1
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BANNE N
- C
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17 n ! 7
18 5 B 5 3
19 E ¢ 5
1 T
21 5 E 3
22 5 [~ 2
23 ! [ E 1
svor7ie
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Philips Semiconductors

Octal registered tranceiver with 5-volt tolerant

Product specification

inputs/ouputs (3-State) 74LVC2952A
FUNCTION TABLE for register A, or B, FUNCTION TABLE for output enable
INPUTS INPUTS
TS o o INTEgNAL OPHEAROIBTENG o INTEgNAL (:JT?;UB'IPS OPERATING MODE
X X H NC Hotd data H X 4 Disable outputs
L T L L Load data L L L Enable outputs
H T L H Load data L H H Enable outputs
NOTES:
H = HIGH voltage ieve! Z = highimpedance OFF-state
L = LOW voltage leve! T = Low-to-High transition
X = don'tcare NC = nochange
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS LIMITS UNIT
MIN MAX
Vee DC supply voltage (for max. speed perff)rm'ance) 27 3.6 v
DC supply voltage (for low-voltage applications) 12 3.6
Vi DC input voltage range 0 5.5 v
Vio DC .ouiput voltage range; output HIGH or LOW state 0 Vee v
DC input voltage range; output 3-State o] 55
Tamb Operating free-air temperature range -40 +85 *C
t b Input rise and fall times \\;gg - ;? ;g gg\\f 8 128 nsiv
ABSOLUTE MAXIMUM RATINGS?
in accordance with the Absolute Maximum Rating System {IEC 134),
Voltages are referenced to GND {ground = 0 V).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee OC supply voltage -0.5t0+6.5 v
ik DC input diode current Vi< 0 -50 mA
\7 DC input voltage Note 2 ~-0.5t0 +6.5 \
lok DC output dicde current Vo >VegorVg < 0 +50 mA
v OC output voltage; output HIGH or LOW Note 2 -0.5to Ve +0.5 v
vo DC output voltage; output 3-State Note 2 ~-051t0865
lo DC output source or sink current Vo=0to Ve +50 mA
lgnos lee | DC Vi or GND current +100 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package
Pror — plastic miri-pack (SO) above +70°C derate linearly with 8 mW/K 500
- plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 500 mw
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 current ratings are observed.

1998 Jul 29 696



Philips Semiconductors Product specification

Octal registered tranceiver with 5-volt tolerant
inputs/ouputs (3-State) 74LVC2952A

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
Vee = 1.2V Veo
Vig HIGH leve! Input voltage Vv
Voo =271 3.6V 2.0
Voo =12V GND
Vi LOW level Input voitage \4
Ve =27 t0 3.6V 08
Vog =27V, Vi=Viyor Vi lo =—12mA Voo~ 05 \
Vee = 3.0V; V= V) or Vi Ip = —100pA Veg—0.2 | Vo
Vou HIGH level output voltage < <
Ve =3.0V: Vi=Vior V) lg =~18mA Vee—-0.8 \
Ve = 3.0V, Vi =V or V) o = -24mA Vee—-0.8
Vee =27V, V= Vigor V5 lg = 12mA 0.40
VoL LOW level output voltage Voo = 3.0V; V= Vi or Vi I = 100pA 0.20 \Y
Vop =3.0V; V= Vyor VL. [o=24mA 0.55
A Input leakage current Ve = 3.6V; V=55V or GND Not for /O pins +0.1 +5 KA
szl z | Input current for common /O pins | Ve = 3.6V, V| = 5.5V or GND +0.1 +15 uA
oz 3-State output OFF-state current | Ve = 3.8V; V) = Vi or Vy.; Vo = 5.5V or GND 0.1 +5 HA
fot Power off leakage supply Vee =0.0V; Vior Vg = 5.5V =10 uA
lec Quiescent supply current Veo = 3.8V, Vi=Vggor GND; lg =0 [ 10 uA
Additional quiescent supply . YRV . e
Aleg current per input pin Voo =27V 10 3.6V, V=V ~0.6V; Ip=0 § 500 uA
NOTES:
1 All typical vaiues are at Vg = 3.3V and Tymp = 25°C.
AC CHARACTERISTICS
GND =0V =t < 2.5ns; G| =50 pF; By =500Q
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 10.3V Vee =27V Vee = 1.2V | UNIT
MiN TYP | MAX | MIN TYP MAX TYP
Propagation delay :
tPHLPLH CPga, CPag t0 Aq, By Figures 1, 4 1.5 4.1 7.6 15 4.4 B8& 16 ns
3-state output enable time .
tozndpzL OEBA. OEag, 10 Ay, By Figures 3, 4 1.5 3.9 7.6 15 4.7 8.6 16 ns
3-state output disable time . )
terzteLz OFgp, OF g, 10 Ay, By Figures 3,4 15 3.4 6.6 15 38 7.6 8 ns
CPag, CPpa pulse width, . _ _ _
tw HIGH or LOW Figure 1 3.0 1.5 3.0 1.5 ns
Set-up time HIGH or LOW N _ _ _ _
tsy A, By 10 CPag, CPga Figure 2 20 0.5 2.0 ns
Set-up time, HIGH or LOW - _ _ _
[ CE g, CEia 10 CPag, CPpa Figure 2 2.0 0.5 2.0 ns
Hold time ; _ _ _ -
th Ap, By, 10 CPan, CPaa Figure 2 15 0.6 1.5 ns
Hold time ; - " _ _
th CEap, CEpa 10 CPag. CPpa Figure 2 15 0 1.5 ns
.. Maximunm clock puise Figure 2 wo | 150 | - 80 - - - MHz
frequency
NOTE:

These typical values are at Ve = 3.3V and Tymy = 25°C.
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Philips Semiconductors Product specification

Octal registered tranceiver with 5-volt tolerant
inputs/ouputs (3-State) 74LVC2952A

AC WAVEFORMS TEST CIRCUIT
Vy=06VatVgc=12V
Vu=10VatVec =20V Vee $1 o 2x Voo
V=15V atVea=30V | o onp
Vor and Vpu are the typical output voltage drop that occur with the v v
3-State output load. PULSE ! 2
— - GENERATOR [~E DUT -
Yimax 50pF
" Rr CLT 00! 5000
CPyx INPUT v i
GND Test 8y
Voo Vi teL/tene Open
<27V Vee tpLZtozL 2 xVee
Vou 2v-sev | 2w tonzipzi GND
A Bn -
QUTPUT SYoaaos
Vo === ===~ 5V01720 Figure 4. Load circultry tor switching times.

Figure 1. Clock input (CPga, CP4p) to output (B, A,)
propagation delays, the clock pulse width
and the maximum clock frequency.

Vi
An. Bn, CEpp
INPUT

GND

Vi
CPyx INPUT
GND
SV01721
Figure 2. Set-up and hold times for the A,,, B, and CE,, inputs.

NOTE:
The shaded areas indicate when the input is permitted to
change for predictable output performance
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QUTPUT
HIGH-10-OFF
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Sv01722
Figure 3. 3-State enable and disable times.
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