Philips Semiconductors

Product specification

Octal transceiver/register with dual enable (3-State)

74LVC652

*FEATURES

® Wide supply voltage range of 1.2V to 3.6V

#* In accordance with JEDEC standard no. 8-1A
® CMOS low power consumption

® Direct interface with TTL levels

® 5 Volt tolerant inputs/outputs, for interfacing with 5 Volt logic

DESCRIPTION

The 74LVC652 is a high performance, low-power, low-voltage
Si-gate CMOS device, superior to most advanced CMOS
compatible TTL families.

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State
operation, outputs can handle 5V, This feature allows the use of
these devices as translators in a mixed 3.3V/5V environment.

QUICK REFERENCE DATA
GND = 0V; Tymp = 25°C; t, =ty <2.5ns

The 74LVC652 consist of 8 non-inverting bus transceiver circuits
with 3-State outputs, D-type flip-flops and controt circuitry arranged
for multiplexed transmission of data directly from the internal
registers. Data on the ‘A’ or ‘B’ or both buses, will be stored in the
internal registers, at the appropriate clock inputs (CPAB or CPBA)
regardless of the select inputs (SAB and SBA) or output enable
(OEAB and OEBA) control inputs. Depending on the select inputs
SAB and SBA data can directly go from input to output (real time
mode) or data can be controlled by the clock (storage mode), this is
when the OEn inputs this operating mode permits. The output
enable inputs OEAB and OEBA determine the operation mode of
the transceiver.

When OEAB is LOW, no data transmission from An to Bn is possible
and when DEBA is HIGH, there is no data transmission from Bn to
An possible. When SAB and SBA are in the real time transfer mode,
it is also possible to store data without using the internal D-type
flip-flops by simultaneously enabling OEAB and DEBA. In this
configuration each output reinforces its input.

SYMBOL PARAMETER CONDITIONS TYPICAL uNiy
Propagation delay C =50pF
tPHL/tPLH A 10 By: By 0 Ap Voe = 3.3V 50 ns
frnax Maximum clock frequency 150 MHz
C; Input capacitance 5.0 pF
Cep Power dissipation capacitance per latch | Notes 1, 2 45 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW}
Pp=Cpp x Vo2 xf +X (CL x Vg2 x o) where:
fi = input frequency in MHz; C,_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
Z{CL X Vg2 % fo) = sum of the outputs.
2. The conditionis V| = GND to V¢,
ORDERING AND PACKAGE INFORMATION
PACKAGES TEMPERATURE RANGE |  OUTSIDE NORTH NORTH AMERICA PKG. DWG. #
24-Pin Plastic SO —-40°C to +85°C 74LVC852 D 74LVC652 D SOT1371
24-Pin Plastic SSOP Type Il -40°C to +85°C 74LVC652 DB 74LVC652 DB S0OT340-1
24-Pin Plastic TSSOP Type t —-40°C to +85°C 74LVC652 PW 4LVC652PW DH SOT355-1
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Philips Semiconductors Product specification

Octal transceiver/register with dual enable (3-State) 74LVC652
PIN CONFIGURATION PIN DESCRIPTION
PIN NUMBER | SYMBOL FUNCTION
‘A to ‘B’ clock input
, ! CPag (LOW-to-HIGH, sdge-triggered)
L/
cPag [ 1] 24 | Ve 2 SaB Select ‘A’ to ‘8’ source input
sps[2] 25 | Py 3 OFag Qutput enable B to A input
08 pp [3] [22 ] Sa factive LOW)
Aol [ 21| O ga g ?061 17 8, Agto Ay 'A' data inputs/outputs
I 208
g 2] 20 12 GND Ground (OV)
Ayl e
= S 20.19,18.17, {5 108, |'B data inputsioutput
a7 5] 8, 16,15 14, 13 | Boto By ata inputsicutputs
INIER 17 | By 21 OFga Output enable A to B input
INEN [16 ] 8, 22 Saa Select ‘B’ to ‘A’ source input
Agl0] 15 | By ‘B’ to ‘A clock input
5 23 CPga ! "
ap (7] 7] 5 (LOW-to-HIGH, edge-triggered)
anp [12] 58, 24 Voo Positive supply voltage
SV00767
FUNCTION TABLE
INPUTS DATA VO *
FUNCTION
OEpg | OEga | CPag CPga San Spa Agto Ay Bgto By
L H HorlL | HorlL X X . . isolation
L H T T X X input input store A and B data
X H i Hork X X input un* store A, hold B,
H H T T L X input output store A in both registers
L X Hor L T X X un* input hoid A, store B,
L L T 1 X L output input store B in both registers
L L X X X t . real-time B data to A bus
L L X |roL | x H output input stored B data ta A bus
H H X X L X . real-time A data to B bus
H H | HorL | x H X input output stored A data to B bus
stored A data to B bus and
H L HorlL | HorlL H H output output stored B data 1o A bus

*  The data output functions may be enabled or disabled by
various signals at the OEg and OEg, inputs. Data input
functions are always enabled, i.e., data at the bus inputs will
be stored on every LOW-to-HIGH transition on the clock
inputs.

un = unspecified

H = HIGH voltage level

L = LOW voltage level

X = Don't care

T = LOW-to~HIGH leve! transition
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Octal transceiver/register with dual enable (3-State) 74LVC652

LOGIC SYMBOL FUNCTIONAL DIAGRAM
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Philips Semiconductors Product specification

Octal transceiver/register with dual enable (3-State) 74LVC652

LOGIC DIAGRAM
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Philips Semiconductors Product specification

Octal transceiver/register with dual enable (3-State) 74LVC652

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS LIMITS UNIT
MIN MAX
Veo DC supply voltage (for max. speed peri(I)rm.ance) 2.7 3.6 v
DC supply voltage {for low-voltage applications) 1.2 3.6
Vi DC input voltage range [ 55 v
Vio DC input voltage range for I/Os o] Ve \
Vo DC output voltage range ] Voo \
Tamb Operating free-air temperature range -40 +85 °C
t Y Input rise and fall times zgg - ;3 :g §g¥ g ?g 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 RATING UNIT
Ve DC supply voltage 0.5t +4.6 v
hk DC input diode current V, <0 -50 mA
Vi DC input voltage Note 2 -0.510 +5.5 Vv
ok DC output diode current Vg >VegorVp < 0 +50 mA
, Eﬁp‘:]‘:'f““é‘{_fgf?_gw Note 2 ~0.5t0 Vg +0.5 v
i{e] -
Eﬁ;ﬂ?ggggge; Note 2 -0.51t0 Vi +05 \%
lo 'DC output diode current Vo=0to Ve +50 mA
lano, lcc DC V¢ or GND current +100 mA
Tstg Storage temperature range -85 to +150 °C
Power dissipation per package
Prot - p|astfc mir?i—pac!( (SO) above +70°C derate linearly with 8 mW/K 500 w
;g'sagg; shrink mini-pack (SSOP and | 0 ,50°C derate linearly with 5.5 mW/K 500 m
NOTES:

1. Stresses beyond those listed may cause permanent damage 1o the device. These are stress ratings only and functionai 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.
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Octal transceiver/register with dual enable (3-State) 741.VC652

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
Veg=1.2V Vee
Vin HIGH level Input voltage \
Voo =270 3.6V 2.0
Veo=1.2V GND
Vi LOW level Input voltage A
Voo = 2.7 10 3.6V 0.8
Voo =27V Vi =V or Vi lo = —12mA Ve -0.5
Vee = 3.0V V)= Vg or V) ; Ip = -100pA Vec—0.2 | Ve
Vou HIGH level output voltage v
Voo = 3.0V, V) =V or V.. lg = ~18mA Vee—0.6
Ve =3.0V; Vi =Vyor V). g =-24mA Ve —0.8
Voo =27V, Vy= Vg or Vi lg = 12mA 0.40
Voo LOW tevel autput voltage Voo = 3.0V; V=V orVy; lg=100uA GND | 0.20 )
Ve = 3.0V V)=V or Vi o = 24mA 0.55
N input leakage current Voo = 3.6V; Vi = 5.5V or GND | Notfor /O pins +0.1 +5 MA
hnz/liz | nput current for common O pins Vee = 3.6V; V= 5.5V or GND +0.1 +15 pA
loz 3-State output OFF-state current Vee = 3.8V; V= Vg or Vs Vo = 5.5V or GND 0.1 +10 | pA
lorr Power off leakage current Voo =00V, V=55V, Vg = 55V 0.1 +10 nA
Icc Quiescent supply current Vee = 3.8V; Vy=Vec or GND; lg = 0 01 10 RA
Alee Q‘;ﬂ‘tﬁg{r“a' quiescent supply Currentper |y . 5 7y 15 3.6V: V; = Voo ~0.6V: o = 0 5 | 500 | pA
NOTES:

1. All typical values are at Ve = 3.3V and Tymp = 25°C.
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Octal transceiver/register with dual enable (3-State) 74LVC652
AC CHARACTERISTICS
GND=0V;t =t = 25ns; C__ =50 pF
LIMITS
SYMBOL PARAMETER WAVEFORM Ve = 3.3V 0.3V Voo = 2.7V Voo = 1.2V uNIT
MIN | TYPT | MAX | MIN | MAX MIN TYP
-~ i{\°§f§f‘“‘l’3’:\‘:§'i¥\ Figures1,5 | 15 | 46 | 79 | 15 | 92 15 24 ns
touLtPLH Eg’::‘ggg‘;: f:‘;: A Figues2,5 | 15 | 52 | 89 15 11 15 2 ns
Propagation delay
teHuAPLH SaB, S 10 By, An Figures 3, 5 15 5.2 8.8 1.5 " 1.5 27 ns
——— 332‘: ;“épn“‘ enabletime | royesas | 15 | 48 | 8o 15 10 15 20 ns
torizftpLz 3'55:: ouput disable tme | eiguesa,5 | 15 | 44 | 8o | 15 10 15 10 ns
—— 3'5’38’: outputenabletime | Figues4,5 [ 15 | 48 | 80 | 15 10 15 20 ns
tpnzlteLz 3&“;: outout disabletime | moecas | 15 | 44 | 80 15 10 15 10 ns
Clock pulse width
tw HIGH or LOW Figures 4, 5 - 3.0 - 30 - - - ns
CPAB or CPBA
Set-up time ) _ _ _
tsu An, Bn to CPag, CPaa Figure 2 1.5 0.5 1.5 - ns
Hold time .
™ An, Bn to CPag, CPaa Figure 2 1.0 0 - 1.0 - - - ns
Maximum clock pulse » _ . - - -
fmax frequency Figure 2 75 150 MHz
NOTE:

1. These typical values are at Vg = 3.3V and Tymp = 25°C.

AC WAVEFORMS

Vm=15VatVee =2 2.7V

V= 0.5V * Vg at Ve < 2.7V

VgL and Vgy are the typical output voltage drop that ocour with the
output load.

Vyx =VoL+0.3VatVee = 2.7V

Vy = VoL +0.1V¢ge at Voo < 2.7V

Vy =Von-0.3VatVee =2 27V

Vy =Vor—0.1Vec at Ve < 2.7V

CPpg. CP pa v
OUTPUT M

Vou e t
[e—————— Vpax———
Vo
Bn A
ouTPUT

—-» oy teprm
B n A n

QUTPUT

Var
SVoo773

Figure 2. A, B,, to CP,p, CPga set-up and hold times, clock
CPpp, CPgp puise width, maximum clock puise frequency and
Figure 1. Input An, Bn to cutput Bn, An propagation delays. the CPpg, CPpa to output By, A, propagation delays.

SV00772
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Octal transceiver/register with dual enable (3-State) 74LVCB52

AC WAVEFORMS (Continued) TEST CIRCUIT
Vpm=15VatVee = 27V N
Vpm =05V * Vo at Voo < 27V Voo Lo 2xVee
VoL and Vo are the typical output voltage drop that occur with the : g‘:g
output load. 5000
Vx = Vg +0.3Vat Ve = 27V puse | 0 .
Vx = VgL +0.1V¢c at Ve < 2.7V GENERATOR o 2 _L
Vy =Vgou—0.3VatVge = 2.7V A .57 50pF 000
Vy = Von—0.1Vec at Voo < 2.7V i l
= r
vy Test S
5 s Vee Vi teLtPHL QOpen
AB ¥ BA ; )
INPUT <27y Veo twztez | 2xVee
27V 36V | 27V tprzitez GND
GND SY00003

Vo Figure 5. Load circuitry for switching times.

Bo.Ap
QUTPUT

SV00774

Figure 3. input Spg, Spa to output B,,, A, propagation delay
times.
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Figure 4. OE inputs (OEg, OEpa) to outputs A, By, enable and
disable times.
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Product specification

Octal transceiver/register with dual enable (3-State)

74LVC652

APPLICATION INFORMATION

Real-time transfer; bus B to bus A

Real-time transter; bus A to bus B

T U
ol o
IR Pl
2 N L o < 111 ? @
(9] [ w
2 2 2 i
—T T R
Do R
" !
Dl SV00781 S~ SV00782
OFap DEBA CPas CPpa SaB Sga OEag OEBA CPag CPga Sap Sga
L L X X X L H H X X L X
Store A, BorAand B Transfer A stored data to B bus or B stored data
in one register to A bus or both at the same time
< o
%] o
2 2
o o
A SV00783 SV00784
OEpg OEBA CPag CPga Sag Sga OEpp OEBA CPap CPga Sap Sga
X H T T L X H H Horl X H X
L X X T X X L L X Horl
L H T T X H L HorL Hort H
Store bus A in both registers or Isolation
store bus B in both registers
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SV00785
OEas OEBA CPag CPga Sag Spa OEag OEBA CPag CPaa Sas Sga
H H T T L X L H HorL Hort X X
L L T T X L
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