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Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers

or Rochester wafers recreated from the
original IP. All re-creations are done with
the approval of the Original Component
Manufacturer. (OCM)

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

* ISO-9001

» AS9120 certification

* Qualified Manufacturers List (QML) MIL-PRF-38535
+ Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)

* Rochester is a critical supplier to DLA and
meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OCM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

FOR REFERENCE ONLY

To learn more, please visit www.rocelec.com
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MM54HC648/MM74HC648

General Description

These transceivers utilize advanced silicon-gate CMOS
technology, and contain two sets of TRI-STATE® outputs,
two sets of D-type flip-flops, and control circuitry designed
for high speed multiplexed transmission of data.

Six control inputs enable this device to be used as a latched
transceiver, unlatched transceiver, or a combination of both.
As a latched transceiver, data from one bus is stored for
later retrieval by the other bus. Alternately real time bus
data (unlatched) may be directly transferred from one bus to
another.

Circuit operation is determined by the G, DIR, CAB, CBA,
SAB, SBA control inputs. The enable input, G, controls
whether any bus outputs are enabled. The direction control,
DIR, determines which bus is enabled, and hence the direc-
tion data flows: The SAB, SBA inputs control whether the
latched data (stored in D type flip flops), or the bus data
(from other bus input pins) is transferred. Each set of flip-
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MM54HC646/MM74HC646 Non-Inverting
Octal Bus Transceiver/Registers

Inverting Octal Bus Transceiver/Registers

flops has its own clock CAB, and CBA, for storing data. Data
is latched on the rising edge of the clock.

Each output can drive up to 15 low power Schottky TTL
loads. These devices are functionally and pin compatible to
their LS-TTL counterparts. All inputs are protected from
damage due to static discharge by diodes to Vg and
ground.

Features

B Typical propagation delay: 14 ns

m TRI-STATE outputs

m Bidirectional communication

m Wide power supply range: 2-6V

B Low quiescent supply current: 160 uA
maximum (74HC)

High output current: 6 mA (74HC)

Connection Diagram
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Absolute Maximum Ratings (Notes 1 & 2)

Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage (Vcc) 2 6 v
Office/Distributors for availability and specifications. DC(\}HPU\; or O)utput Voltage 0 Vee \
Supply Voltage (V. —0.5t0 +7.0V IN. VOUT.
upply Voltage (Voc) ° Operating Temp. Range (Ta)
DC Input Voltage (V|N) —1.5toVggt+1.5V MM74HC —40 +85 °G
DC Output Voltage (VouT) —0.5to Vg +0.5V MM54HC —55 +125 °C
Clamp Diode Current (lik, lok) +20 mA Input Rise or Fall Times
DC Output Current, per pin (IloyT) +35mA (tr, t) xCC = ig& 1500000 ns
. cc=4. ns
DC V¢ or GND Current, per pin (Icc) +70 mA Vaa=6.0V 400 ns
Storage Temperature Range (TsTg) —65°Cto +150°C
Power Dissipation (Pp)
(Note 3) 600 mW
S.0. Package only 500 mW
Lead Temp. (T|) (Soldering 10 seconds) 260°C
DC Electrical Characteristics (ote 4)
Ta—26°C 74HC 54HC
Symbol Parameter Conditions Vee A Ta=—401t085°C | To= —551t0125°C | Units
Typ Guaranteed Limits
ViH Minimum High Level 2.0v 1.5 1.5 1.5 \"
Input Voltage 4.5V 3.15 3.15 3.15 \
6.0V 4.2 4.2 4.2 \
Vi Maximum Low Level 2.0v 0.5 0.5 0.5 \
Input Voltage™* 4.5V 1.35 1.35 1.35 \
6.0V 1.8 1.8 1.8 Vv
VoH Minimum High Level VIN=V|q or VL
Output Voltage llouT] <20 pA 20V | 20 | 1.9 1.9 1.9 v
45V | 45 4.4 4.4 4.4 Vv
6.0V | 6.0 5.9 5.9 59 \
VIN=ViH or VL
[louT|<6.0 mA 45V | 4.2 | 3.96 3.84 3.7 v
llouT| <7.8 mA 6.0V | 57 | 5.46 5.34 5.2 Vv
VoL Maximum Low Level ViN=V|gorV|L
Output Voltage llouTl<20 pA 20V| 0 0.1 0.1 0.1 v
4.5V 0 0.1 0.1 0.1 \
6.0V 0 0.1 0.1 0.1 \'
ViN=ViHor ViL
louT|<6.0 mA 45V | 0.2 | 0.26 0.33 0.4 Vv
lout|<7.8 mA 6.0V | 0.2 | 0.26 0.33 0.4 Vv
IIN Maximum Input Current | Viy=Vcc or GND 6.0V +0.1 +1.0 +1.0 nA
loz Maximum TRI-STATE | Vout=Vcc or GND | 6.0V +05 +5.0 +10 wA
Output Leakage G=Vy
lcc Maximum Quiescent ViN=Vcc or GND 6.0V 8.0 80 160 RA
Supply Current louT=0 pA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N”” package: —12 mW/°C from 65°C to 85°C; ceramic “J”” package: —12 mW/°C from 100°C to 125°C.
Note 4: For a power supply of 5V +10% the worst case output voltages (Von, and Vo) occur for HC at 4.5V. Thus the 4.5V values should be used when designing
with this supply. Worst case V| and V| occur at Voo =5.5V and 4.5V respectively. (The V| value at 5.5V is 3.85V.) The worst case leakage current (I, Icc, and
loz) occur for CMOS at the higher voltage and so the 6.0V values should be used.

** V| limits are currently tested at 20% of Vgc. The above V) specification (30% of V) will be implemented no later than Q1, CY’89.

Truth Table
Inputs Data /0 Operation or Function

= ’ALS646,’ALS647 ’ALS648, ’ALS649
G | DIR CAB CBA SAB SBA A1 Thru A8 B1 Thru B8 'AS646 'AS648

X X T X X X Input Not Specified | Store A, B Unspecified | Store A, B Unspecified
X X X T X X Not Specified Input Store B, A Unspecified | Store B, A Unspecified
H X T T X X Inout Input Store A and B Data Store A and B Data
H X HorL HorlL X X P P Isolation, hold storage Isolation, hold storage

2
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Truth Table (Continued)

Inputs Datal/0 Operation or Function
= ’ALS646, ALS647 ’ALS648, ALS649
G | DIR| CAB CBA | SAB SBA | A1ThruA8 | B1ThruB8 'AS646 'AS648
L L X X L Outout Inout Real-Time B Datato ABus | Real-Time B Data to A Bus
L L X X H P P Stored B Data to A Bus Stored B Data to A Bus
L H X L X Inout Outout Real-Time A Data to B Bus ReaI-TimgK Data to B Bus
L H X H X P P Stored A Data to B Bus Stored A Data to B Bus

H = High Level L = Low Level X = Irrelevant T = low-to-high level transition
The data output functions i.e., data at the bus pins may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled.
The data output functions i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.

AC Electrical Characteristics Mvs4HC646/MM74HCE46, MM54HC648/MM74HC648
Vecc=5V, TpA=25°C, t,=t;=6 ns

Symbol

Parameter

Conditions

Typ

Guaranteed

Limit Units

fmax

Maximum Operating
Frequency

45

30 MHz

tPHL, tPLH

Maximum Propagation
Delay, A or B Input
to B or A Output

CL:45 pF

25 ns

tPHL, tPLH

Maximum Propagation
Delay, CBA or CAB
Input to A or B Output

CL=45pF

31

40 ns

tPHL tPLH

Maximum Propagation
Delay, SBA or SAB Input to A
or B Output, with A or B high

C_=45pF

35

50 ns

tpHL tPLH

Maximum Propagation
Delay, SBA or SAB Input to A
or B Output, with A or B low

CL=45pF

35

50 ns

tpzH, tPzL

Maximum Enable
Time G or DIR Input to
A or B Output

RL=1kQ
C_=45pF

33 ns

tpHz, tPLZ

Maximgm Disable
Time, G or DIR Input to
A or B Output

RL=1kQ
C_=5pF

30 ns

AC Electrical Characteristics MMs4HC646/MM74HC646, MM54HC648/MM74HC648
Vcc=2.0-6.0V, C_=50 pF, t,=t;=6 ns (unless otherwise specified)

Ta—25°C 74HC 54HC
Symbol Parameter Conditions | Vge A Tao=—401085C | To=—551t0125°C | units
Typ Guaranteed Limits
fmAx Maximum Operating C_ =50 pF 2.0V 5 4 3 MHz
Frequency 4.5V 27 21 18 MHz
6.0V 31 24 20 MHz
tpHL, tpLH | Maximum Propagation | C_ =50 pF 2.0V 60 180 189 225 ns
Delay, A or B Input C_=150pF | 2.0V 80 200 250 300 ns
to B or A Output CL=50pF | 45V | 21 30 37 45 ns
C_ =150 pF | 4.5V 30 40 50 60 ns
C_ =50 pF 6.0V 18 26 31 39 ns
C_=150pF | 6.0V | 22 35 44 53 ns
tpHL, tPLH | Maximum Propagation | C_ =50 pF 2.0V 110 220 275 330 ns
Delay, CBA or CAB C_=150pF | 2.0V | 150 270 338 405 ns
Inputto AorBOutput | o —50pF | 45v | 31 | 44 55 66 ns
C_L=150pF | 45V | 40 54 68 81 ns
C_ =50 pF 6.0V 28 38 47 57 ns
C_=150pF | 6.0V 34 47 59 71 ns
3
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AC Electrical Characteristics MMs4HC646/MM74HCB46, MM54HC648/MM74HC648 (Continued)

Vocc=2.0—-6.0V, C_ =50 pF, t,=t;=6 ns (unless otherwise specified)

Ta=25°C 74HC 54HC
Symbol Parameter Conditions | Vgc A Ta= —401t0 85°C | Tp= —55to 125°C | Units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation C_ =50pF |2.0V| 85 | 170 214 253 ns
Delay, SBA or SAB C_=150pF | 2.0V | 110 | 220 277 328 ns
Input o A or B Output CL=50pF |45V| 17 | 34 43 51 ns
CL=150pF |45V | 22 | 44 55 66 ns
C_L=50pF |[6.0V| 14 | 29 36 43 ns
C_=150pF | 6.0V | 19 37 47 56 ns
tpzL, tpzL | Maximum Output Enable RL=1kQ
Time, G Input or DIR to A or B
Output C_L=50pF |2.0V| 80 | 175 219 263 ns
C_=150pF | 2.0V | 120 | 225 281 338 ns
C_=50pF |45V| 23 | 35 44 53 ns
C_L=150pF |45V | 31 | 45 56 68 ns
C_L=50pF |6.0V| 21 | 30 37 45 ns
C_ =150 pF | 6.0V | 27 38 48 57 ns
tpHz, tpLz | Maximum Output Disable R =1k 2.0V | 85 | 175 219 263 ns
Time, G Input to A or B C_=50pF |45V| 28 35 44 53 ns
Output 6.0V | 21 30 37 45 ns
tTHL, tTLH | Maximum Output Rise 2.0V 60 75 90 ns
and Fall Time C_=50pF |45V 12 15 18 ns
6.0V 10 13 15 ns
ts Minimum Set Up Time 2.0V 100 125 150 ns
4.5V 20 25 30 ns
6.0V 17 21 25 ns
tH Minimum Hold Time 2.0V 0 0 0 ns
4.5V 0 0 0 ns
6.0V 0 0 0 ns
tw Minimum Pulse Width 2.0V 80 100 120 ns
of Clock 4.5V 16 20 24 ns
6.0V 14 18 21 ns
tr, t Maximum Input Rise and 2.0V 1000 1000 1000 ns
Fall Time 4.5V 500 500 500 ns
6.0V 400 400 400 ns
c Power Dissipation 90 pF
PD Capacitance (Note 5)
CiN Maximum Input Capacitance 5 10 10 10 pF
Cout Maximum Output 15 | 20 20 20 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp, Vcc? f+Icc, and the no load dynamic current consumption, Is=Cpp Vgg f+Icc.
Note 6: Refer to back of this section for Typical MM54/74HC AC Switching Waveforms and Test Circuits.
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Logic Diagram
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MM54HC646/MM74HC646 Non-Inverting Octal Bus Transceiver/Registers
MM54HC648/MM74HC648 Inverting Octal Bus Transceiver/Registers

Physical Dimensions inches, (millimeters)
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Order Number MM54HC646J, MM54HC648J, MM74HC646J, or MM74HC648J

0.092

233
(2PLS)

NS Package J24F

1.243-1.270

(31.57—32.26)
MAX

D082 gy |
PIN NO. 1 @ (0. 813! 0.260+0.005
IDENT (6.6040.127)
—/ ILI‘ILI LI Lal1sd [6] (2] 18T 91 [of [1a] Ta]
OPTION 2 0.062 EJECTOR PINS
0.300—0.320 (1.575) OPTIONAL
{762-8.128) RAD 0.040
(1.018) 0.130:+0.005
e {3.302£0.127) l
R [ 20 .15 0.200
r‘ %) (3.683—5.080)
0.009-0.015 I fﬁ‘r
(0.229-0.381) 0.065 |
. (1.651) [ 0.125-0.145
0.018+0.003 (3.175-3.556)
+0.040 j
0325 g g15 ’ MIN Q050018 !A «l (n,451¢o.07s)——|— MIN
- (1.905£0.381) ™ apotar
(8.255 +‘1] g‘af) 0.100:+0.010 +4°TYP
e (2.5410.254)
P

LIFE SUPPORT POLICY

Order Number MM74HC646N, MM74HC648N

NS Package N24C

N24C (REV F)

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor
Corporation

1111 West Bardin Road
Arlington, TX 76017

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

o

National Sem
Europe

Fax:

Email:
Deutsch Tel:
English Tel:
Frangais Tel:
Italiano  Tel:

iconductor

(+49) 0-180-530 85 86
cnjwge @tevm2.nsc.com
(+49) 0-180-530 85 85
(+49) 0-180-532 78 32
(+49) 0-180-532 93 58
(+49) 0-180-534 16 80

National Semiconductor
Hong Kong Ltd.
13th Floor, Straight Block,

Ocean Centre, 5 Canton Rd.

Tsimshatsui, Kowloon
Hong Kong

Tel: (852) 2737-1600
Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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