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M74HCT651
M74HCT652

HCT651 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.)
HCT652 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE)

= HIGH SPEED
fmax = 60 MHz (TYP.) AT Vee = 5V

= COMPATIBLE WITH TTL OUTPUTS
ViH = 2V (MIN.) AT Vi_= 0.8V (MAX)

= LOW POWER DISSIPATION
lcc = 4 WA (MAX) AT Ta =25 °C

= OUTPUT DRIVE CAPABILITY
15 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANGE
llon| = loL = 6 mA (mIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE
WITH 54/741.5651/652

DESCRIPTION

M74HCT651/652 are high speed CMOS OCTAL
BUS TRANSCEIVERS AND REGIS}:ERS
(3-STATE), fabricated in silicon gate C“MOS
technology. They have the same high speed
performance of LSTTL combined with true CMOS
low power consumption. These devices consist of
bus transceiver circuits, D-type flip-flops, and control
circuitry arranged for multiplexed transmission of
data directly from the input bus or from the internal
storage registers. Enable GAB and GBA are
provided to control the transceiver functions. Select
AB and Select BA control pins are provided to select
whether real-time or stored data is transfered. A low
input level selects real-time data, and a high selects
stored data. Data on the A or B bus, or both, can be
stored in the internal D flip-flops by low-to-high
transitions at the appropriate clock pins (CLOCK AB
or CLOCK BA) regardless of the select or enable
control pins. When select AB and select BA are in the
real-time transfer mode, it is also possible to store
data without using the interna! D-type flip-flops by
simultaneously enabling GAB and GBA. In_this
configuration each output reinforces its input. Thus,
when all other data sources to the two sets of bus
lines are at high impedance, each set of bus lines will
remain at its last state. All inputs are equipped with
protection circuits against static discharge and
transient excess voltage.This integrated circuit has
input and output characteristics that are fully
compatible with 54/74 LSTTL logic families.
M54/74HCT devices are designed to directly
interface HSCMOS systems with TTL and NMOS
components. They are also plug in replacements for
LSTTL devices giving a reduction of power
consumption.
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(Plastic Package) (Micro Package)

ORDER CODES :
M74HCXXXM1R M74HCXXXB1R

PIN CONNECTIONS (top view)
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INPUT AND QUTPUT EQUIVALENT CIRCUIT
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M74HCT651/652

LOGIC DIAGRAM (HCT651)
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Note : In case of 74HCT652 output inverter marked * at A bus and B bus are eliminated.
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M74HCT651/652

TRUTH TABLE

HCT652 (The truth table for HCT651 is the same as this, but with the outputs inverted)

GAB ﬂ GBA |CAB |CBA |SAB | SBA A B FUNCTION ‘
} INPUTS | INPUTS | Both the A bus and the B bus are inputs
X X X X A Z The output functions of the A and B bus are disabled
L H T Il x X INPUTS INPUTS | Both the A and B bus are used for inputs to the
internal flip-flops. Data at the bus will be stored on
lo igh 1 iti f the clock input
| ] L |low to high transition of the clock inputs : |
QUTPUTS | INPUTS | The A bus are outputs and the B bus are inputs
X X X L L L The data at the B bus are displayed at the A bus
H H
x| | X L L L The data at the B bus ar displayed at the A bus.
H H The data of the B bus are stored to the internal
L L flip-flop on low to high transition of th clock pulse
X* X X H Qn X The data stored to the internal fiip-flop are dispayed
at the A bus
X | X H L | L The data at the B bus are stored to the internal flip-
H H flop on low to high transition of the clock pulse. The
states of the internal flip-flops output directly to the
A bus
INPUTS |OUTPUTS| The A bus are inputs and the B bus are outputs
X X+ L X ++4 The data at the A bus are displayed at the B bus
| 1 x L X L L The data at the A bus are displayed at the B bus.
H H The data of the A bus are stored to the internal flip-
H H flop on low to high transition of the clock pulse
X X* H X X Qn The data stored to the internal flip-flops are
| displayed at the B bus
| x| H X L the data at the A bus are stored to the internal flip-
H flop on low to high transition of the clock puise. The
states of the internal flip-flops output directly to the
B bus
OUTPUTS | OUTPUTS | Both the A bus and the B bus are outputs
X X H H Qn Qn The data stored to the internal flip-flops are
H L J__ displayed at the A and B bus respactively
r{ | H H Qn Qn The output at the A bus are displayed at the B bus,
the output at the B bus are displayed at the A bus
‘ respectively -

X :DONT CARE

Z :HIGH IMPEDANCE

Qn :THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS

*  :THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF
THE CLOCK INPUTS
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M74HCT651/652

PIN DESCRIPTION

PIN No SYMBOL NAME AND FUNCTION
1 CLOCK AB A to B Clock Input (LOW to HIGH, Edge-Trigged)
2 SELECT AB Select A 1o B Source Input
3 GAB Direction Control Input
4,56,7,8,9,10, 11 A1 to A8 A data Inputs/Outputs
20, 19, 18,17, 16, 15, 14, 13 B1 to B8 B Data Inputs/Outputs
21 GBA QOutput Enable Input {Active LOW)
22 SELECT BA Select B to A Source Input
23 CLOCK BA B to A Clock Input (LOW to HIGH, Edge-Triggered
12 GND Ground (0V)
24 Vee Positive Supply Voltage
IEC LOGIC SYMBOLS
HCT651 HCT652
Y AN EN1[BA] ETS AN EN1IBA]
GAB %ﬁ EN2[AB] GAB %ﬁ EN2[AB]
CBa D> c4 CBA D> Cc4
SBA (Zf) G5 SBA (22) G5
caB ) Cé CAB ﬂ—> o133
sag (2 67 san 2 gy
1 - (20) = (20)
at :(4)= o124 g 4D_T< «>—B1 Al ‘(4)7 o =14 g ]4D <«—B1
] 501 7]2d,o 60 7 g1<1zv
(5) Z (19) (5) ! (19)
AZ -<—>ﬁ B2 AZ —g—e] B2
(6) (18 (6) 18
A3 «-ﬁ ) B3 A3 ———] 8 B3
7 17 7 17
A4—<—>—tf() ( )94 A4 4-»-::() 3 B4
8 8
AS -4-..tf( ) (&) BS A5 &) (& 85
(9) (15) (9) (15)
AB «—»tf Bé Ab _‘t B6
(10) (14) (10) (14)
A7 «—»ﬁ B7 A7 —4>4— 87
11 1
A8 «-ﬁ( ) Q@ B8 A8 S St B2
LC12850 LC12860
49 LNy SGS-THOMSON
Y/ icRoELECTRONCS

964




M74HCT651/652

ABSOLUTE MAXIMUM RATINGS

m value Unit
Vee Supply Voltage l -0.5to +7 |V
Vi DC Input Voltage j -0.5t0 Voo + 0.5 %
Vo DC Output Voltage \ -0.510 Vg + 0.5 v
hk DC Input Diode Current +20 | _mA
lok DC Output Diode Current +20 mA
lo DC Qutput Source Sink Current Per Output Pin +35 mA
lcc or lanp | DC Ve or Ground Current 70 | mA
Pp Power Dissipation 500 (") | mw
Tsig Storage Temperature -65 10 +150 °c
T Lead Temperature (10 sec) 300 e '

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 451055 )

Vi Input Voltage 0to Voc v
Vo Output Voltage | 0to Vee \'

To Operating Temperature: -40 to +85 °C
tr, 1 Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
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DC SPECIFICATIONS

. Test Conditions Value
Symbol Parameter | Vee | Ta=25°C 40 to 85 °C | Unit
W | Min. ‘ Typ. | Max. | Min. ’ Max.
Vin High Level Input Voltage 4.5 2.0 ‘ 20 | \
to
5.5
Vi Low Level Input 4.5 0.8 08 \
Voltage to
5.5
Von | High Level Output Voltage Vie | lo=20pA | 44 | a5 | 44
45 | VH |lo=6.0mA| 4.18 | 4.31 413
or
“ Vi
VoL Low Level Output Voltage V)= | lo= 20 pA 0.0 0.1
45| VM |lo=6.0mA 0.17 | 0.26
or
Il Il VIL
Iy Input Leakage Current {*) 5.5 | Vi = Vcc or GND 0.1
loz 3 State Output Off State Current | 5.5 | Vi = Vcc or GND | £0.5 I ;
lcc Quiescent Supply Current 5.5 | Vi = Vcc or GND 1
Alce Additional worst case supply 55 Per Input pin 2.0
current Vi=05Vor
V=24V
Cther Inputs at
Vec or GND
(): Applicable only to GAB, GBA, CAB, CBA, SAB, SBA input
6/9 [Ny SGS-THOMSON
Y/ MicRoELECTRONICS
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M74HCT651/652

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 6 ns)

(
(

‘ Test Conditions Value
Symbol Parameter Vee | CL Ta=25°C .40 to 85 °c | Unit
V) | PF) Min. | Typ. | Max. | Min. | Max.
tTLH Output Transition Time 45| 50 7 12 15 ns
rHL
trLH Propagation Delay Time 4.5 | 50 20 30 38 ns
ter | (BUS - BUS) 45| 150 | 25 | 38 48 ns
trLH Propagation Delay Time 45| 50 ‘ 29 44 55 ns
tr | (CLOCK - BUS) 45 | 150 34 | 52 85 | ns
tpLH Propagation Delay Time 45| 50 24 34 43 ns
tru. | (SELECT - BUS) 45 | 150 2 | 42 53 ns
trzL 3-State Output Enable Time 45| 50 |RL=1KQ 22 33 al ns
tez | (GAB, GBA - BUS) 45150 |RL=1KQ 27 | 51 | ns
tpiz | Output Disable Time 45| 50 |Ru=1KQ 24 | 35 44 ns
teHz {GAB, GBA - BUS)
fmax Maximum Clock Frequency 45| 50 31 55 25 MHz
twiH) Minimum Clock Pulse Width 4.5 | 50 8 15 19 ns
twy
ts Minimum Set-up Time 45| 50 | 3 10 13 ns
tn__ | Minimum Hold Time 45| 50 5 5 ns_ |
CiN Input Capacitance | | 5 10 10 pF
Cwo Bus Terminal Capacitance 13 pF
Cpp () | Power Dissipation Capacitance for HCT651 38 pF
for HCT652 39 .

") Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating curent consumption without load.

Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep « Ve * fin + loc/8 (per Channel)
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M74HCT651/652

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM

WAVEFORM 1 WAVEFORM 2
Gns-‘_
Ao B —_l 3
SAB o SBA . 3V oD CAB or CBA
7 YoH
At B
_— VYo Ao B
foLn tPHL
WAVEFORM 3
3v
Aar8
GNO
3v
CaB or CBA WAVEFORM 5
- ——GND
S - VO;SO
GBA
WAVEFORM 4 A
GAB A
tpzH
B GAB~L" 510561
o GAB ="L"
Gﬁ:"H" 5-1C562
GBA ="H
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M74HCT651/652

TEST WAVEFORM Icc (Opr.)

Veg =SV

PG. Al

S0

5-10580 i

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.
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