Philips Semiconductors

Product specification

Octal bus transceiver/register; 3-state

74HC/HCT652

FEATURES

¢ Multiplexed real-time and
stored data

« independent register for A
and B buses

* Independent enables for A
and B buses

* 3-state

* Output capability: Bus driver

* Low power consumption by
CMOS technology

s | category: MSL

APPLICATIONS
* Bus interfaces.
DESCRIPTION

The 74HC/HCT8652 are high-speed
Sl-gate CMOS devices and are pin
compatible with Low power
Schottky TTL (LSTTL). They are
specified in compliance with Jedec
standard no. 7A.

The 74HC/HCT652 consist of 8
non-inverting bus transceiver
circuits with 3-state outputs, D-type
flip-flops and central circuitry
arranged for multiplexed
transmission of data directly from
the data bus or from the internal
storage registers. Data on the "A"
or "B" or both buses, will be stored
in the internal registers, at the
appropiate clock pins (CP,g or
CPg,) regardless of the select pins
(S and Sg,) or output enable
(OE,s and OEg,) control pins.
Depending on the select inputs S5
and Sy, data can directly go from
input 1o output (real time mode) or
data can be controlled by the clock
(storage mode), this is when the
output enable pins this operating
mode permits. The output enable
pins OE,; and OE,, determine the
operation mode of the transceiver.
When OE,; is LOW, no data
transmission from A to B is
possible and when OEg, is HIGH,
there is no data transmission from
B, to A, possible. When S,; and
Sg, are in the real time transfer
mode, it is also possible to store
data without using the internal
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QUICK REFERENCE DATA
GND =0 V; T, = 25°C; t, = t, = 6 ns; V¢ = 4.5 V; C, = 50 pF.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC | HCT

propagation delay
AJB, to B/A, 13 13 ns
propagation delay

o | 'CP_CP,, to BJA, 18| 20} ns
propagation delay
S,0/San 10 BJA, 20 23 ns
3-state output enable |Gt =15 pF

top/ten tme Vee=5V 14 15 ns
OE,/OEg, to B/A,
3-state output disable

otz |time 12 13 ns
OE o/OEg, to B/A,
maximum clock

fnax frequency 92 92 MHz

C, input capacitance 35| 35 pF
power dissipation

Cep capacitance per notes tand 2| 26 28 pF
channel

Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp X Vo? x f + Z (C x Vgg© x f,) where:
f = input frequency in MHz; C, = output load capacitance in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
T (C, x V& x 1,) = sum of the outputs.
2. For HC the condition is V, = GND to Vg
For HCT the condition is V,=GND to V- 1.5V

ORDERING AND PACKAGE INFORMATION

PACKAGE
TYPE NUMBER
PINS | PIN POSITION | MATERIAL CODE
74HC/MCT652N 24 DIL plastic SOT101L
74HC/MHCT652D 24 SO plastic SOT137A

768



Philips Semiconductors
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Octal bus transceiver/register; 3-state 74HC/HCT652
D-type flip-flops by simultaneously PINNING
enabling (_)EAB and OEg,. In this SYMBOL PIN | DESCRIPTION
configuration each output
reinforces its input. Thus when all CPys 1 A to B clock input
other data sources to the two sets -
of bus lines are at high-impedance, She 2 select A to B source input
each set of the bus lines will OE,¢ output enable A to B input
remain at its last state. This type -
differs from the HG/HCT646 in one | RoAr 411 | A data inputs/outputs
extra bus-management function. GND 12 ground (0 V)
This is the possibility to transfer -
stored "A" data to the "B" bus and B7..Bo 13..20 |B data InpUtS/OUtpUtS
transfer stored "B" data to the "A" OE,, 21 output enable B to A input
bus at the same time. The .
examples at the application Sea 22 |select B to A source input
information demon§trate all bus CPqs 23 B to A clock input
management functions.
Schmitt-trigger action in the clock Vee 24 positive supply voltage
inputs makes the circuit highly
tolerant to slower clock rise and fall
times.
21
cPag [T U [2a]vee T j; %—E:; %i
sas[ 2] (23] cPa OEap  OFga 2 :: ¢
OEag[3 | [22] sga 1—1CPag  CPgal—23 21 2795
o2 [21] 5Ep, 2—1Sag Spat—22 A 11 7378 5 20
A [E] 2__0150 4—Ag By[—20 i 5
6D 7]>1> 5]
a6 ] 652 19 ] , 5—{Ay By[—19 5 b 19
a7 ] 18] 8, 6—Az By|—18 6 C] ] 18
7—A: —17 7 E j
AN (17 ], 3 By T —_«[«.—17
R Fele, T m S e
#6 (10 K a4 asf—1s ] s
[T e 10— Ag Bg[—14 10 14
. b " - g T
GND[12 1318, 7 & [ T
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC Logic symbol.

September 1993

770




Philips Semiconductors

Product specification

Octal bus transceiver/register; 3-state

74HC/HCT652

FUNCTION TABLE

INPUTS DATA /O * OPERATION OR FUNCTION
OE,, OE, [ CP,; CPy |Su Sga| A;THRUA, | B, THRU B, HC/HCT652

L H |HorL HorL|{ X X Input Input Isolation

L H T ) X X Store A and B data

X H ) HorL | X X Input Not specified | Store A, Hold B

H H T T L X Input Output Store A in both registers

L X |Horl T X X | Not specified Input Hold A, Store B

L L T T X L Output Input Store B in both registers

L L X X X L Output Input Real Time B Data to A Bus

L L X HorL| X H Stored B Data to A Bus

H H X X L X Input Output Real Time A Data to B Bus

H H HorL X H X Stored A Data to B Bus
Stored A Data to B Bus and

H L [HorL HorL| H H Output Output Stored B Data to A Bus

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

H = HIGH voltage level

L = LOW voltage lavel

X = don't care

T = LOW-to-HIGH level transition

4 |ay By | 20
5 |A By | 19
6 [Ap B, |18
7 A3 8; [ 17
8 [Ag By [ 16
9 |As Bs | 15
10 |Ag Bg | 14
1t |As B, | 13
2t |CEpay
3 OEag
2 [sp
22 |Sga
1 |cPag
23 CPpa
Fig.4 Functional diagram.
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Octal bus transceiver/register; 3-state 74HC/HCT652
EBA—[><> %

SBA—-DC

CPBA%C {>°

a0 >o—>o

; i
f :
[ e i

Do Do
mfﬁf h @@]]j

8 identical channels i

Fig.5 Logic diagram.
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Octal bus transceiver/register; 3-state 74HC/HCT652

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see chapter "HCMOS family characteristics”, section “Family specifications".
Output capability: bus driver

ic category: MSI.

AC CHARACTERISTICS FOR 74HC
GND =0 V;t =t =6ns; C_= 50 pF.

T, (°C) TEST CONDITIONS
SYMBOL |PARAMETER +25 ~40 to +85|-40 to +125 |[UNIT| v,
C WAVEFORMS
MIN. [ TYP.|MAX.| MIN. |[MAX.| MIN. |MAX. v)
. 144 1135 | - | 170] - | 205 2.0
fora/tous 2'0%3%‘:‘)“;” ie'ay 116l 27| - | 3| - | 41| ns |45|Fig6
w Bo 10 B A - 13| 23| -|29| - |35 6.0
oropagation delay — 181 | 190 | - | 240 | - | 285 2.0
top o - lo20| 38| - | 48| - | 57| ns |45|Fig.7
CPu CPaat0 By A | | yg | 32 | - | 41| - | 48 6.0
ooanation dela 163 |195| — | 245 | - | 295 2.0
tor Mo g psg o B P _ | 23| 39| - |49 | - | 59| ns |45]Fig.8
Az JBa 10 B A - 118|333 | - 4| - |50 6.0
3-state output enable| - 47 | 150 | - | 190 - 225 2.0
topfton, |time _ 147130 | - | 3| - | 45| ns |4.5|Fig.9
OE,, OE, oA, B,| - | 14| 26| - | 3| - |38 6.0
3-state output disable| - 41 [ 150 | - | 190 - 225 2.0
todlte, [time —l15{3 | - 3]| - | 45| ns |45|Fig9
OE,q, OB, toA, B, | — |12 26| - |3 | - |38 6.0
14 60| = | 75| - | 90 2.0
tyu/tnn  |Output transition time | — 5 12 - 15 - 18 | ns |4.5|Figs 6, 8
- | 4 l10] ]3] - |15 6.0
clock pulse width 80 | 17 | - |100] - | 120 | - 2.0
ty |HIGH or LOW 6] 61 - 12| = | 24 | - | ns |45|Fig.7
CP,; of CPg, 14l 5| - |17] - | 2 | - 6.0
sotup time 100 17 | = |125| - | 150 | - 20
t 0| 6| - | 25| - | 30 | - | ns |45|Fig7
*  |AuBt0CPw CPes| 7| 5 | _ | 29| - | 26 | - 6.0
. 25 | 8| - | 30| - | 35 | - 20
hold time .
t 5 |3 -6 - 7 - | ns |45|Fig.7
" ABoCPeCPu| o | ol s | | 6 |- 6o 9
maximum clock pulse 60| 161 -~ |48 - 4.0 - 2.0
fox  |frequenc P 30|83 - | 24| - | 20 | - |MHz|45|Fig7
quency 35 | os| - | 28] -~ | 24 | - 6.0
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Octal bus transceiver/register; 3-state 74HC/HCT652

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see chapter "HCMOS family characteristics”, section "Family specifications".
Output capability: bus driver

lec category: MSI.

Note to the HCT types
The value of additional quiescent supply current (Alge) for a unit load of 1 is given in the family specifications.
To determine Al per input, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD
INPUT | OEFFICIENT

Swr S 1075
A to A,

and 0.75
B, to B,

P CPyy | 1.50
O, 150
OF,, 150

AC CHARACTERISTICS FOR 74HCT
GND=0V;t =t =6 ns; C_= 50 pF.

T, (°C) TEST CONDITIONS
SYMBOL|PARAMETER +25 ~40 to +85] 40 to +125 |UNIT| v__
WAVEFORMS
MIN. [TYP.JMAX. MIN.[MAX.| MIN. [MAX. v
LV ‘i:'ay - |12z | - |3 | - | 41| ns |45|Figs

propagation delay B B _ )
top /oLy CP,, CPy to B,, A, 23 | 39 49 59 | ns | 4.5 Fig.7

propagation delay

il | ) 10 B A - 27|46 | - |8 | - |66 ns |45][Figs

3-state output enable
toz/tez |time - (1813 - | #1 - 50 | ns | 4.5 (Fig.9
OE,s OEg, to A, B,

3-state output disable

touzltez (time - 16| 3 | - | 44 - 53 | ns | 4.5|Fig.9
OE,;, OE,, to A, B,
t/tyy |[output transition time | - 5 12 - 15 - 18 | ns | 4.5 |Fig.6, 8
clock pulse width
tw HIGH or LOW 16 | 6 - 120 | - 24 - ns | 4.5 |Fig.7
- CPyg or CPg,
set-up time .
te A, B, to CP,,, CP,, 10 5 - 13 15 - ns | 4.5 [Fig.7
hold time .
t, A,, B, to CP,g, CP,, 5 -2 - 6 - 8 - ns | 4.5 |Fig.7
o [proimum clock pulsel a6 | g3 | 1 og | = | 20 | - |MHz|45 |Fig7

mex Hfrequency
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Aq, By INPUT

Bp, A, OUTPUT

Fig.6 Waveforms showing the input A,, B, to
output B,, A, propagation delay times and the
output transition times.

An By ’
meut oM™
t t
s ‘su_j n
CPag. CPgaA /

INPUT fomt

fe———tyy

T v
- tPHL
Fig.7 Waveforms showing the A, B, to CP g,
CPg, set-up and hold times, clock CP,g, CPg,
pulse width, maximum clock pulse frequency and

the CP,g, CPg, to output B, A, propagation
delays.

1 "max
By An
ouTPUT

tPLH

Sap: Sas INPUT VM(1)

tPH| tp
By, Ay OUTPUT vul®

tTHL

Fig.8 Waveforms showing the input S,g, Sgs t0
output B, A, propagation delay times and the
output transition times.

OEpg INPUT
OEgp INPUT

Aq, By OUTPUT
LOW - to - OFF
OFF -0 - LOW

Ap, By OUTPUT
HIGH - to - OFF
OFF - to - HIGH

outputs

outputs.
anabled

outputs
disabled

enabled

Fig.9 Waveforms showing the output enable
inputs (OE,5, OEg,) to outputs A, B, enable and
disable times and the input rise and fall times.

Note to the AC waveforms
(1) HC: V,, =50%; V,=GND to V.
HCT:V,=13V;V,=GNDto 3 V.
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APPLICATION INFORMATION

[~

BUS A

[
e

e
(3 21) (1) (23) 2
OE OE;, CPy CPga S
L L X X X
Real-time transfer
bus B to bus A

3 21) (1) (23) ()

OE, OE,, CPy, CP,, S,
X H T X X
L X X T X
L H i) T X

Store A,B orAand B
in one register

(3 (21) (1 (23) 2
OE Eza, CPy  CPg, S
H H T T L
L L ) T X
Store bus A in both registers or
store bus B in both registers
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BUS B

(3) (21) (1) (23) 2) (22)
EBA CPAB CPBA SAB SBA
H H X X L X
Real-time transfer
bus A to bus B

r\_, : T —
< o
[92] H 2]

a <:: : :> 3

—m— ’_\J

A e

@  h (1) (23) (2) (22)

OE, OFEg, CPy CPga S Saa
H H HorL X H X
L L X Hort X H
H L HorL HorlL H H

Transfer A stored data to B bus or B stored data
to A bus or both at the same time

et - s
< o
(] 2]
2 2
o M
— e

N —
3) 21) (1) (23) ) (22)

OEAB OEBA CPAB CPBA SAB SBA
L H HorL Horl X X
Isolation
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