Philips Semiconductors

Product specification

3.3V Octal registered transceiver (3-State)

74LVT2952

FEATURES

® B8-bit registered transceiver

® Independent registers for A and B buses

® Output capability: +64mA/-32mA

® TTL input and output switching levels

@ Input and output interface capability to systems at 5V supply

® Bus-hold data inputs eliminate the need for external pull-up
resistars to hold unused inputs

® Live insertion/extraction permitted

® No bus current loading when output is tied to 5V bus

® Power-up reset

® Power-up 3-State

® | atch-up protection exceeds S00mA per JEDEC Std 17

@ ESD protection exceeds 2000V per MIL STD 883 Method 3015

and 200V per Machine Mode!

DESCRIPTION

The LVT2952 is a high-performance BiCMOS product designed for
Ve operation at 3.3V.

This device combines low static and dynamic power dissipation with
high speed and high output drive.

The 74LVT2952 device is an 8-bit registered transceiver. Two 8-bit
back-to-back registers store data flowing in both directions between
two bidirectional buses.

Data applied to the inputs is entered and stored on the rising edge of
the Clock (CPXX) provided that the Clock Enable (CEXX) is Low.
The data is then present at the 3-State output buffers, but is only
accessible when the Output Enable (OEXX) is Low. Data fiow from
A inputs to B outputs is the same as for B inputs to A outputs.

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = OV TYPICAL UNIT
4 Propagation defay 3.1
PLH CPBAto An or Cy =50pF; Voo = 3.3V : ns
teHL CPAB to Bn 38
Cin Input capacitance Vi =0V or 3.0V 4 pF
Cio /O pin capacitance Outputs disabled; Vg = 0V or 3.0V 8 pF
loez Total supply current Qutputs disabled; Vcc = 3.6V 0.13 mA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
24-Pin Plastic SOL -40°C to +85°C 74LVT2952 D 74LVT2952 D SOT137-1
24-Pin Plastic SSOP Type !l -40°C to +85°C 741VT2952 DB 74LVT2952 DB SOT340-1
24-Pin Plastic TSSOP Type | -40°C to +85°C 74LVT2952 PW 7LVT2952PW DH §0T355-1
PIN CONFIGURATION PIN DESCRIPTION
PIN
57 %TE vee NUMBER SYMBOL NAME AND FUNCTION
B8 12 23 A7 Clock input Ato B/
5 5 - 10, 14 CPAB / CPBA Clock input 8 1o A
84 [2] [21] as ; Clock enable input Ato B/
83 [3] 50 a4 v, 13 CEAB/ CEBA Clock enable input Bto A
82 5] 19 A3 16, 17,18,
19, 20, 21, AQ— A7 Data inputs/outputs (A side)
&1 [7] R 22,23
80 [5) 1 A 8,7.6,8, .
oERB [3] g A0 4321 B0 -B7 Data outputs/outputs (B side)
cras [ig 5] oEBA 9,15 OEAB/OEBA | Output enable inputs
cers [1] 14 cpas 12 GND Ground (OV)
GND [12 [13] cEBR
SVa0a36 24 Veo Positive supply voltage
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Philips-Semiconductors Product specification
3.3V Octal registered transceiver (3-State) 74LVT2952
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FUNCTION TABLE for Register An or Bn FUNCTION TABLE for Qutput Enable
INPUTS INTERNAL | OPERATING INPUTS | INTERNAL An or Bn OPERATING
AnorBn | CPXX | TEXX Q MODE DEXX Q OUTPUTS MODE
X X H NC Hold data H X z Disable outputs
:"1 $ t ll:i Load data t :j‘ h Enable outputs

H =High voltage level

L =Low voitage level

T =Low-to-High transition
X =Don't care

XX=AB or BA

NC=No change
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H =High voltage level

L =LlLow voltage level

X =Don't care

XX =AB or BA

Z =High impedance "off” state




Philips Semiconductors Product specification

3.3V Octal registered transceiver (3-State) 74LVT2952

ABSOLUTE MAXIMUM RATINGS' 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voitage -0.51t0 +4.6 \
k. DC input diode current Vi<0 -50 mA
' '| OC input voltage® -0.510+7.0 v
lok DC output diode current Vo<0 ~50 mA
Vour DC output voltage® Output in Off or High state —0.5t0 +7.0 v
Output in High state -64
lout DC output current mA
Output in Low state 128
Tstg Storage temperature range ) 65 to 150 °C
NOTES:
1. Stresses beyond thoss listed may cause permanent damage to the device. These are siress ratings only and functional operation of the

device at these or any other conditions beyond those indicated under “recommendsd operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device refiability.
2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.
3. The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
MIN MAX
Voo DC supply voltage 2.7 3.6 v
' Input voltage 0 5.5 v
Viy High-level input voltage 2.0 \
Vi Low-level Input voltage 0.8 v
ok High-level output current ~32 mA
Low-level output current 32
loL mA
Low-lavel output current; current duty cycle < 50%, f 2 1kHz 64
Avav Input transition rise or fall rate; Qutputs enabled 10 ns/V
Tamb Operating free-air temperature range ~40 +B85 °C
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Philips Semiconductors Product specification
3.3V Octal registered transceiver (3-State) 74LVT2952
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! MAX
Vi Input clamp voltage Vee =2.7V5 |k = ~18mA -0.9 ~1.2 \
Voo = 2.7 10 3.6V oy = ~100pA Veo-0.2 | Vee—0.1
Vou High-level output voitage Voo = 2.7V ipy = ~BmA 24 25 \
Ve = 3.0V; oy = ~32mA 2.0 2.2
Ve = 2.7V, lo, = 100pA 0.1 0.2
Vg = 2.7V: lo = 24mA 0.3 0.5
VoL Low-level output voltage Vg = 3.0V, IgL = 16mA 0.25 04 \
Vee = 3.0V, lgL = 32mA 0.3 0.5
Vee = 3.0V, o = 64mA 0.4 0.55
Vnsr | haeer 4P outputlow Vg = 3.6V: Ig = TmA; V; = GND or Ve 013 | oss | v
Vee = 3.6Y; V) = Ve or GND 0.1 1.0
Voo = 00r3.8V; V=55V Contral pins 1 10
h Input teakage current Voo = 3.6V, V=55V 1 20 pA
Voo = 3.6V V)= Vo 1/O Data pins? 0.1 1.0
Voo =36V V=0 -1 -5.0
lorp Qutput off current Vee = OV; Vor Vg = 0to 4.5V 1 +100 A
Voe = 8V, V, = 0.8V 75 150
lhoLp Bus Hold current A inputs® | Voo = 3V; V= 2.0V ~75 -150 pA
Vee = 0V 1o 3.6V; Vg = 3.6V +500
x| Vi aate anen v s Von | Vo = 55V; Voo = 3.0 80 125 | uA
uro | Fouer ldoup3Siate [Yoqi 121 Yo =08t Voo Vi= GND o Ve, T Tow
lecu Vec = 3.6V; Outputs Migh, V| = GND or Ve, g = 0 0.13 0.19
lceL Quiescent supply current Vee = 3.6V; Outputs Low, V= GND or Ve o =0 3 12 mA
locz Ve = 3.6V; Outputs Disabled; Vy = GND or Veg Ip =0 0.13 0.19
R e o oz [ m
NOTES:

1. Ali typical values are at Vg = 3.3V and Tymy = 25°C.

2. This is the increase in supply current for each input at Vge = 0.6V,

3. This parameter is valid for any Vg between OV and 1.3V with a transition time of up to 10msec. From Vg = 1.3V 1o Ve = 3.3V £ 0.3V
a transition tirme of 100usec is permitted. This parameter is valid for Ty = 25°C only.

4. Unused pins at Voc or GND.
5. For valid test results, data must not be loaded into the flip-flops (or latches) after applying power.
6. This is the bus hold overdrive current required to force the input to the opposite logic state.
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Philips Semiconductors Praduct spacification
3.3V Octal registered transceiver (3-State) 74LVT2952
AC CHARACTERISTICS
GND = 0V; tg = tg = 2.8n8; Gy = 50pF, Ry = 50082; Ty, = ~40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £ 0.3V Ve =2.7V UNIT
MIN TYP! MAX MAX
fuax Maximum clock frequency 1 150 200 Mtz
tpLH Propagation delay 1 1.3 3.1 6.1 71 ns
touy CPBA to An, CPAB to Bn 1.8 3.8 6.0 6.9
tpzn Output enable time 3 1.0 3.4 5.6 6.7 ns
tpzL ta An, DEAB to Bn 4 1.2 36 65 8.0
tpHz Output disable time 3 1.0 a7 6.3 6.9
tpz OEBA to An, DEAB to Bn 4 1.6 3.4 5.1 5.3 ne
NOTE:
1. Alf typical values are at Ve = 3.3V and Ty, = 25°C,
AC SETUP REQUIREMENTS
GND = 0V; tg = tg = 2.5ns; C| = 50pF, R = 500Q; Tamp = ~40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee =3.3V 1 0.3V Vec=2.7V UNIT
MIN TYP? MIN
ts{H) Setup time 2.5 1 2.8 ns
ts(L) An to CPAB or Bn to CPBA 25 3.0
ta(H) Hold time 1.5 0.5 0.7 ns
ta(L) An to CPAB ro Bn to CPBA 2.5 -0.5 26
ts(H) Setup time 0.9 0.3 0.8 ns
ts(i) to CPAB or CEBA to CPBA 24 ~0.3 2.7
ta(H) Hold time 15 0.3 0.7 ns
ta(L) TEAB to CPAB or CEBA to CPBA 25 0 26
tyy(H) CPAB or CPBA pulse width 3.3 1 33 ns
twil) High or Low 33 1 3.3
AC WAVEFORMS
V=18V, Viy=GND to 2.7V
;M—-— 1dAX An, Bn | 2
—— a7y , ! 15V 18V
CPBAor ! ! ov
CPAB ! } tstH) F—';'—’ 1) thil)
! ! o
) )= CPAB B
1 1 4
PHL"Y“"E 1tPLH Von CPBA
: —— e e QY
An or Bn 1.6V . ) . .
v NOTE: The shaded areas indicate when the input is permitted
o to changs for predictable output performance.
SVO0040 $V00131
Waveform 1. Propagation Delay, Clock Input to Output, Clock Waveform 2. Data Setup and Hold Times

Pulse Width, and Maximum Clock Frequency

1998 Feb 19

862



Philips Semiconductors

Product specification

3.3V Octal registered transceiver (3-State)

74LVT2952

An, Bn 1.5V
ov

SVo0132

An, Bn | 1sv J

SV00133

Waveform 3. 3-State Qutput Enable Time to High Level and
Output Disable Time from High Level

TEST CIRCUIT AND WAVEFORMS

Waveform 4. 3-State Qutput Enable Time to Low Level and
Output Disable Time from Low Lavel
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Test Circuit for 3-State Qutputs

SWITCH POSITION
TEST SWITCH
tpLHtpHL | Open
tpiztpzL 6V
tprzitezy | GND

DEFINITIONS
A, = Load resistor; see AC CHARACTERISTICS for value.

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

Rt = Termination resistance shouid be equal to Zgyt of
pulse generators.

© Open

GND

[
0% X | w AMP (V)
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J L o
THL (tF)

|
= MLH R
90%

POSITIVE
PULSE

— W

Vi = 1.5V
Input Pulse Definition

INPUT PULSE REQUIREMENTS
FAMILY T
Amplitude | Rep. Rate tw th |t
74LVT 2.7V <10MHz | 500ns| <2.5ns| <2.5ns

SV00092
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