Signetics

FAST Products

FEATURES

+ High impedance NPN base inputs
for reduced loading (201A in High
and Low states)

Independent registers for Aand B
buses

Multiplexed real-time and stored
data

Choice of non-inverting and
inverting data paths

Open Collector outputs

300 mil wide 24-pin Slim Dip
package

DESCRIPTION

The 74F647 and 74F649 Transceivers/
Registers consist of bus transceiver cir-
cuits with open-collector outputs, D-type
flip-flops, and control circuitry arranged
for multiplexed transmission of data di-
rectly from the input bus or from internal
registers. Data on the A or B bus will be
clocked into the registers as the appropri-
ate clock pin goes to a High logic level.
Output Enable (OE) and DIR pins are pro-
vided to control the transceiver function.
In the transceiver mode, data present at
the high impedance port may be stored in
either the A or B register or both. The
select (SAB,SBA) controls can multiplex
stored and real-time (transparent mode)
data.The DIR determines which bus will
receive data when the Output Enable, OE
is active Low. In the isolation mode (Out-
put Enable, OE = High), data from Bus A
may be stored in the B register and/or
data from Bus B may be stored in the A
register,

FAST 74F647, 74F649
Transceivers/Registers

74F647 Octal Transcelver/Register, Non-inverting (Open Collector)
74F649 Octal Transcelvers/Register, Inverting (Open Collector)

Product Specification
TYPICAL SUPPLY CURRENT
TYPE TYPICAL
) MAX (TOTAL)
74F647 _ 65MHz 125mA
74F649 65MHz 125mA
ORDERING INFORMATION
PACK COMMERCIAL RANGE
AGES Ve = 5VE10%; T, = 0°C to +70°C
24-Pin Plastic Slim DIP (300mil) _ N74F647N, N74F649N 1
24-Pin Plastic soL’ N74F647D, N74F649D

NOTE : 1.Thermal mounting techniques are recommended. See SMD Process Applications
(page 17) for a discussion of thermal consideration for surface mounted devices.

INPUT AND CUTPUT LOADING AND FAN-OUT TABLE

PiNS vescmpon | eGLl oW
Ay-A, |Ainputs T | 1.00.033 20uA/20pA
B,-B, |B inputs 1.0/0.033 20pA/20pA
T cPAB  |Alo-Bdclockinputs 1.0/0.033 201LA/20pA
CPBA B-to-A clock inputs 1.0/0.033 201LA/20LA
SAB A-to-B select input B 1.0/0.033 20uA/20pA
SBA B-to-A select input 10/0033 20@20;11\

”Bﬁ:l 7 'D“ata;lé;lviDir’eActiVonal control ;ﬁ;t;ie input 11&0,033 71¥7270pA/20pA )
~ OF  [output Enable input - | 100038 | 20um20pA

_AotA |Aoupus | OCH0BT | OCEAmA
B,-B, |Boutputs 0C/106.7 OC/64mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

OC=0pen-Collector
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Signetics FAST Products Product Specification
Transceivers/Registers FAST 74F647, 74F649
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
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When an output function is disabled, the
input function is still enabled and may be
used to store and transmit data. Only one

of the two busses , A or B, may be driven
at atime. The following examples dem-
onstrate the four fundamental bus-man-

agement functions that can be performed
with the 'F647 and 'F649.

REAL TIME BUS TRANSFER
BUSBTOBUSA

Buss

BUS A

H____/

OE OIR CPAB CPBA SAS S84

L L X X X L L

AEAL TIME BUS TRANSFER

BUS A

OE DIR CPAB CPBA SAB BBA

STORAGE FROM

BUSATOBUSE A8, 0ORAAND B

suse

\_V_/

X X L X 1

I

TRANSFER STORED DATA
TOAORB

BUsS s BUSA

OF OIR CPAB CPBA SAB 584
L
L

X
x
x

L X Hol X' H

H HorL X H X
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Signetics FAST Products Product Specification
Transceivers/Registers FAST 74F647, 74F649
FUNCTION TABLE
INPUTS DATA I/10 OPERATING MODE
OE DIR | CPAB |CPBA|SAB |SBA AD-A., Bo-B., 'F647 ‘'F649
X X T X X X Input Unspecified* Store A, B unspecified” Store A, B unspecified”
X X X T X X Unspecified* Input Store A, B unspecified” Store A, B unspecified®
H X T T X X Store A and B data Store A and B data
H [ X |[HorL|{HorL| X | X fnput Input Isolation, hold storage Isolation, hold storage
L L X X X L Real time B data to A bus Real time B data to A bus
L |t | x |Hort| x | W | Outeut Input Stored B data to A bus Stored B data to A bus
L H Horl X L X . Real time A data to B bus Real time A data to B bus
LlH | x | x|H X nput Output Stored A data to B bus Stored A data to B bus

H= High voltage level
L= Low voltage level
X=Don't care

T =Low-to-High clock transition

*= The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable,

i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.
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Signetics FAST Products Product Specification

Transceivers/Registers FAST 74F647, 74F649

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

svwoL| .. PARAMETER ,,,L .. RATING 4. UNIT
Vcc Supply voltage ) L 0510 +7.0 v
Vi : Input vollage o o - ll 0510 f7/9 o Y
I'n Input current | 30 to +5 mA
VOL,; T Voltage applled to outputrln-ngH;&p_ul ;t;te B -O’,S“t'oj\}gc‘ l » v
lour | Curont appiiod to outputin Low outpu stata — L Lo
Ta ! Operanng free-air temperature range Oto +70 °C
TSTG 7T Storage lemperalure ) T 6510 +150 L R
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER o - s UNIT
Min Nom Max
Ve | Supply voltage e | 0 | 55 | v
Viy ! Htgh -evel mpul voltage 2.0 \
V'Liia Low-level |nput voltage T l ' B o8 | v
| x| Inputclampcurtent :#; i_ B 7,__j, ) 4 I BT mA
Vou ngh»level output voltage 45 Vi
&IOL Low-level output current - I o 7 - 77? o rinxi
717" i Operatlng l;e;;vlemperature ran;e T T Wi T 70 | e |

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

‘! LMITS
SYMBOL' PARAMETER TEST CONDITIONS' BRVAAE R B UNIT
Min | Typ | Max
S O S B e
low High-level oulpu! current VCC =MIN, Vv, = MAX, VIH = MIN, VOH=MAX 250 | pA
Ve =MIN o =48mA $10%V e 038 | 055 | V
Vou Low-level output vollage V) =MAX SR P, 4SS S ENS
VIH = MIN IOL=64mA iﬁ%Vcc 042 | 0. 55 \
v [wcemovotage | VggeMNe | Jom|az v
Input current at athers V =0,0V V =7.0V 100 HA
I maximum [ S, [ R IS IR I IR
input voltage A, . B, Veg =55V, V, = 5. 5V 1 mA
[ S S S SN -~ . SR - e . ]
Iy ngh level |npul current Veg = MAX, V =2 7V 1 20 WA
e Low-level input current VCC = MAX, V' = 0,5V .20 pA
T een ] ) I "_To?l 145 [ mA
lec Supply current (total) v Voo = MAX S I R — ——
lect 145 | 200 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operaling conditions for the applicable type.
2. All typical values are at Vcc =5V, TA = 25°C.
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Transceivers/Registers FAST 74F647, 74F649
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = +25°C T‘ =0°C to +70°C
VCC =5V VCC =5V 110%
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF C, =50pF UNIT
i R = 5000 R, =500Q
Min Typ Max Min Max
tuax Maximum clock frequency Waveform 1 50 65 40 MHz
toy | Propagation delay 00 150 180 10.0 195
o CPAB10B orCPBAI0 A, Waveform 1 55 85 110 55 12.0 ns
' {PLI-; Propagatioa Vdelay B T waveform 2 10.5 135 165 10.5 19.0 ns
IPHL An toB orB _to A Waveform 3 40 7.0 95 40 105
. n h-n R
toLH Propagation delay Waveform 2 10.5 145 175 105 20.0 ns
tPHL SBA to Aﬂ or SAB to Bn Waveform 3 4.0 7.0 95 40 10.5
thy | Propagatondelay | Waveform2 13.0 17.0 200 | 130 225 ns
torL OEtwA orB Waveform 3 6.5 10.0 125 65 135
oK Propagation delay Waveform 2 13.0 17.0 20.0 130 225
vl DIRto A_or B Waveform 3 7.0 15.0 18.0 70 200 ns
n n
AC SETUP REQUIREMENTS
" LMITS
T, =+25°C - [ Ty =0°Cto+70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, =50pF UNIT
HL = 500Q RL = 50052
Min Typ Max Min Max
t_(H) Setup time, High or Low 4.0 5.0
(S A_to CPBA or B_to CPAB Waveform 4 40 50 ns
t, (H) Hold time, High or Low 0 0
| A 10CPBAOrB_to CPAB Wavelormd | o | 0 s
t_(H) Pulse width, High or Low Wavef 1 4.5 45 ns
L) CPAB or CPBA aveform 6.0 | 65
AC WAVEFORMS
Ajor By vy SBAorsas
Bhor A, Vu Vu AporB,
Waveform 2. Propagation Delay, An to Bn or Bn to An
Waveform 1. Propagation Delay, Clock Input To Output,
Clock Pulse Width, and Maximum Clock Frequency and SBA to An or SAB to Bn
Ajor B SBA or SAB Z “ z W
" W o A v Wb v
H e 4 i
A B
Bnor A nor Bp CPBA
n n Vu " or Vu Y
Wavef 3. P tion Delay, An to B Bnto A CPAB
-n:!v;é’;":o .Anfc‘:f.sgAnB T: B: oy, Anto Bn or Bn o An Waveform 4. Data Setup And Hold Times
NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Transceivers/Registers FAST 74F647, 74F649

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS
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NOTE:

When using Open-Collector parts, the value of the puli-up resistor greatly affects the value of the to - Forexample, changing the specified
pull-up resistor value from 5000 to 1009 will improve the tayy UP to 50% with only a slight increase in the 1o, - However, if the value of the
pull-up resistor is changed, the user must make certain that the total 15, current through the resistor and the total I,.'s of the receivers doas not
exceed the |, maximum specification,

TEST CIRCUIT AND WAVEFORMS

k |
4 1 Anp
v 90% v 0% i
NEGATIVE v v
PULSE " .
10% 10%

S— R
L frnae) q e

L 1T

Test Circult For Opzen Collector aulp:u rey 2o% AMP (V)
SWITCH POSITION s | A ?S'\L
TEST SWITCH vl o ——— R

Open Collector | closed VM =15V

All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Ampiitude | Rep.Rate wo| Yrn | Y

see AC CHARACTERISTICS for value. 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns

RT = Termination resistance should be equal to ZOUT of

pulse generators,
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