Philips Semiconductors-Signetics FAST Products Product specification
. ___________________ -~

Transceivers/registers 74F646/A/74F648/A
e ___________________________________________________________

74F646/646A Octal transceiver/register, non-inverting (3-State)
74F648/648A Octal transceiver/register, inverting (3-State)

FEATURES

® Combines 74F245 and two 74F374 type
functions in one chip

® High impedance base inputs for reduced
loading (70uA in high and low states)

® |ndependent registers for A and B buses

® Multiplexed real-time and stored data

® Choice of non-inverting and inverting data
paths

@ Controlled ramp outputs for

@ 300 mil wide 24-pin slim dip package

DESCRIPTION

The 74F646/74F646A and 74F648/74F648A
transceivers/registers consist of bus
transceiver circuits with 3—state outputs,
D~type fiip—fiops, and control circuitry
arranged for multiplexed ransmission of data
directly from the input bus or the intemal
registers. Data on the A or B bus will be
clocked into the registers as the appropriate
clock pin goes high. Output enable (OE) and

data present at the high impedance port may
be stored in either the A or B register or both.

The select (SAB, SBA) pins determine
whether data is stored or transferred through
the device in real-time. The DIR determines
which bus will receive data when the OE is
active low. In the isolation mode (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. 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 buses, A

74FBABA/T4FE4BA DIR pins are provided to control the or B may be driven at a time.
® 3-state outputs transceiver function. In the transceiver mode,
TYPE TYPICAL finex TYPICAL SUPPLY CURRENT ( TOTAL)
74F646/74F648 115MHz 140mA
74F646A/74F648A 185MHz 105mA
ORDERING INFORMATION
ORDER CODE
DESCRIPTION COMMERCIAL RANGE
Vee =5V £10%, Tems = 0°C 10 +70°C
24-pin plastic slim DIP (300mil) N74F646N, N74F646AN, N74F648N, N74F648AN
24-pin plastic SOL! N74F646D, N74F646AD, N74F648D, N74F648AD

NOTE: Thermal mounting techniques are recommended except for N74F646A/N648A. See SMD Applications (page 17) for a discussion of
thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN OUT TABLE

PINS DESCRIPTION 74F (l.lL.(L).evHIGW LOAD V&%&E HIGH/
A0 - A7, BO - B7 A and B inputs 35/0.116 7O04A/70A
CPAB A—t0-8 clock input 1.0/0.033 20yA/20pA
CPBA B—to—A clock input 1.0/0.033 20pA/20pA
SAB A-to-B select input 1.0/0.033 20uA/20pA
SBA B—to—A select input 1.0/0.033 20pA/20pA
DIR Data flow directional control enable input N 1.0/0.033 20uA/20pA
Ok Output enable input 1.0/0.033 20pA/20pA
A0-A7,B0-B7 A, B outputs for N74F646A/N74F648A 750/80 15mA/48mA
___AO ~A7,B0O-B7 A, B outputs for N74F646/N74F648 750/106.7 15mA/64mA
NOTE: One (1.0) FAST unit load is defined as: 20uA in the high state and 0.6mA in the low state.
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Transceivers/registers 74F646/A/74F648/A
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Transceivers/registers 74F646/A/74F648/A
FUNCTION TABLE
INPUTS DATA VO OPERATING MODE
OE DIR | CPAB | CPBA | SAB | SBA An Bn 74F646/74F646A 74F648/74F648A
X X 1 X X X Input Unspecified" Store A, B unspecified* Store A, B unspecified”
X X X ) X X | Unspecified* Input Store B, A unspecified* Store B, A unspecified*
H X 1 ) X X input Input Store A and B data Store A and B data
H X HorL [Horl X X Input Input Isolation, hold storage Isolation, hold storage
L L X X X L Output Input Real tme B data 10 A bus Real tme B data to A bus
L L X Horl X H Output Input Stored B data to A bus Stored B data to A bus
L H X X L X Input Output Real tme A data to B bus Real tme A data to B bus
L H HorlL X H X Input Output Stored A data to B bus Stored A data to B bus
NOTES:
1. H = High-voltage level
2. L = Low-woltage level
3. X = Don'tcare
4. T = Low-to-high dlock transition
6. * = The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are

always enabled, i.e., data at the bus pins will be stored on every low—to—high transition of the clock.

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limit 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.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -0510+70 v
Vin Input voltage -05t0 +7.0 v
IiN input current 30w +5 mA
Vour Voltage applied to output in high output state -0.510 Ve v
lout Current applied to output in low output state 74F646A, 74F648A 72 mA
74F646, 74F648 128 mA
Taro Operating free air temperature range 0to +70 °c
Tag Storage temperature range —651t0 +150 °c
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
MIN NOM MAX
Vee Supply voltage 45 50 55 v
ViH High—evel input voltage 20 v
Vi Low—level input voltage - 08 v
™ Input clamp current -18 mA
lon High—level output current -15 mA
loc Low—level output current 74F646A, 74F648A 48 mA
74F646, 74F648 64 mA
Tamb Operating free air temperature range 0 +70 °c
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Transceivers/registers 74F646/A/74F648/A

The following examples demonstrate the four  74F648/648A. The select pins determine the device in real time. The output enable
fundamental bus-management functions that  whether data is stored or transferred through  pins determine the direction of the data flow.
can be performed with the 74F646/646A and

BUS MANAGEMENT FUNCTIONS

E FROM TRANSFER STORED DATA
A,B,ORAANDB TOAANDOR B

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAG!
BUSBTOBUS A

BUS B BUS A BUS A BUS B BUS A BUS B

E DIR CPABCPBA SAB SBA OE DIR CPABC OE DIR CPABCPBA SAB SBA OE DIR CPABCPBA SAB SBA
L L X L L X x 1 x x x L L X HortL X H
X x x 1 x X L H Mol X H X
H X T 1t x x
LOGIC DIAGRAM
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1 7 other channels to 7 other channels
Vec=Pin24
GND = Pin 12
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Transceivers/registers 74F646/A/74F648/A

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

SYMBOL PARAMETER TEST LIMITS UNIT
CONDITIONS! MIN | TYP? | MAX
Voc=MIN, | lon=—3mA |£10%Vcc | 24
Vou High-level output voltage Vi = MAX, +H5%Vee | 2.7 34 Vv
'm =
Vi =MIN _15mA | F10%Vec | 20 v
Veeo = MIN,
VoL Low-levet output voltage All Vi = MAX loL = 48mA | £10%Vee 0.38 0.55 v
74F646/74F648 only | Vi = MIN lop =64mA | +5%Vee 0.42 0.55 \"
Vik Input clamp voltage Ve = MIN, | = Ik 073 | 1.2 v
ly Input current at others Vee =0.0V, V| = 7.0V 100 HA
maximum input voltage AO-A7, BO-B7 Veo = MAX, V= 5.5V 1 mA
I High—level input current OE, DIR, CPAB, | Vec = MAX, Vi =2.7V 20 | pA
N Low—level input current CPBA, SAB, SBA | Voo = MAX, V, =05V -20 | pA
Off-state output current,
loz4+m | high-tevel voltage applied A0 - A7, B0 -B7 | Voo = MAX. Vo =27V 70 | BA
Off-state output current,
loa + Iy low—level voltage applied Vee = MAX, Vo = 0.5V -70 pA
los Short-circuit output current3 74F646, 74F648 | Voo = MAX -100 -225 | mA
lo Output currentt 74F646A, 74F648A | Voo = MAX, Vg = 2.25V 60 -150 | mA
74F646, leck 125 165 mA
74F648 leet | Vee = MAX 160 | 210 | mA
lec Supply current (total) lecz 135 160 mA
74F646A, | lecu 100 | 145 | mA
74F648A | loot | Ve = MAX 110 155 | mA
lecz 105 185 mA
NOTES:

6. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
Unless otherwise specified, Vy = V¢ for all test conditions.

7. Al typical values are at Vcg = 5V, Tam, = 26°C.

8. Not more than one output should be shorted at a time. For testing lps, the use of high-speed test apparatus and/or sample-and-hold
techniques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting
of a high output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any
sequence of parameter tests, los tests should be performed last.

8. lois tested under conditions that produce current approximately one half of the true short—circuit output current (lgs).

September 25, 1990 639



Philips Semiconductors—Signetics FAST Products Product specification

Transceivers/registers 74F646/A/74F648/A

AC ELECTRICAL CHARACTERISTICS FOR 74F646

LIMITS
Tamb = +#25°C Tomb = 0°C to +70°C

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V Vee = +5.0VE10% UNIT

Cy = 50pF, R = 500Q | C{ = SO0pF, R = 5000

MIN TYP MAX MIN MAX
fmax Maximum clock frequency Waveform 1 100 115 90 MH2z
toLH Propagation delay 55 75 10.0 50 15
oL CPAB or CPBA o An or Bn Waveform 1 55 | 8o | 100 50 1.0 ns
town Propagation delay 40 | 60 | 90 40 10.0
tPHL An to Bn or Bn to An Waveform 2 40 | 65 | 8o 40 100 ns
torn Propagation delay 50 7.0 85 45 10.5
o SAB or SBA to An or Bn Waveform 2, 3 50 | 65 | 85 45 9.5 ns
tezn Output enable time Waveform 5 50 70 10.0 45 1.0 ns
ten. OE to An or Bn Waveform 6 65 85 11.0 6.0 125
tozn Output enable time Waveform 5§ 45 65 9.0 40 10.0
ton DIRto Anor Bn Waveform 6 6.0 8.5 11.0 55 125 ns
toHz Output disable time Waveform § 6.5 9.0 15 6.0 125 ns
torz OE to An or Bn Waveform 6 65 9.0 115 6.0 135
trHz Output disable time Waveform 5 55 85 11.0 45 13.0 ns
to1z DIR to An or Bn Waveform 6 55 85 11.0 5.0 125

AC SETUP REQUIREMENTS FOR 74F646
LIMITS
Tamb = +25°C Tamb = 0°C to +70°C

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V Vee = +5.0VE10% UNIT

C. = 50pF, R = 500Q | C,=50pF, Ry = 5000

MIN TYP MAX MIN MAX
teu(H) Setup time, high or low 45 50
tew (L) An or Bn to CPAB or CPBA Waveform 4 45 50 ns
th (H) Hold time, high or low 0 0
(L) An o Bn to CPAB or CPBA Waveform 4 0 0 ns
tw (H) Pulse width, high or low 40 40
tw (L) CPAB or CPBA Waveform 1 60 6.0 ns
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AC ELECTRICAL CHARACTERISTICS FOR 74F648

LIMITS
Tomb = +25°C Tomb = 0°C to +70°C

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V Vec = +5.0VE 10% UNIT

Cy = S0pF, R = 500Q | C_ = 50pF, R, = 5000

MIN TYP MAX MIN MAX
frmax Maximum clock frequency Waveform 1 100 115 90 MHz
teLn Propagation delay 50 70 9.5 45 1.0
tort CPAB or CPBA to An or Bn Waveform 1 50 | 75 | 95 45 11.0 ns
town Propagation delay 30 | 60 | 85 25 95
tonL Anto Bnor Bn to An Waveform 3 40 | 60 | &5 35 95 ns
tLH Propagation delay 45 7.0 85 45 105
torL SAB or SBA to An or Bn Waveform 2,3 45 | 5 | 85 45 9.5 ns
tozn Output enable time Waveform 5 45 7.0 10.0 45 11.0 ns
ten OE to An or Bn Waveform 6 6.0 8.5 11.0 55 125
24 Output enable time Waveform 5 45 70 10.0 40 11.0 ns
a DIRto Anor Bn Waveform 6 6.0 85 11.0 55 125
toHz Output disable time Waveform 5 6.0 9.0 115 6.0 125 ns
to 2 OE to An or Bn Waveform 6 6.0 8.5 12.0 6.0 135
tpHz Output disable time Waveform 5 50 9.0 125 45 14.0 ns
to 7 DiRto Anor Bn Waveform 6 50 9.0 12.5 50 14.0

AC SETUP REQUIREMENTS FOR 74F648
LIMITS
Tamb = +25°C Tamp = 0°C to +70°C

SYMBOL PARAMETER TEST CONDITION Voo = +5.0V Vee = +5.0VE 10% UNIT

C.=50pF, R, =500Q | C = 50pF, R = 500Q

MIN TYP MAX MIN MAX
teu (H) Setup time, high or low 40 50
teu (L) An or Bn to CPAB or CPBA Waveform 4 40 50 ns
th(H) Hold time, high or low 0 0
) An or Bn to CPAB or CPBA Waveform 4 0 0 ns
tw(H) Pulse width, high or low 35 4.0
tw(l) CPAB or CPBA Waveform 1 65 7.0 ns
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AC ELECTRICAL CHARACTERISTICS FOR 74F646A

LIMITS
T = +25°C Tamb = 0°C to +70°C

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V Vee = +5.0VE 10% UNIT

Cy = 50pF, R = 500Q | Cy = 50pF, R = 500Q

MIN TYP | MAX MIN MAX
. Maximum clock frequency Waveform 1 165 185 150 MHz
toLH Propagation delay 55 70 105 45 110
torL CPAB or CPBA o An or Bn Waveform 1 45 | 70 | 95 40 10.0 ns
toLH Propagation delay 40 6.0 9.0 35 10.0
tore An to Bn or Bn to An Waveform 2 20 | 50 | 8o 20 8.0 ns
toLH Propagation delay 45 6.5 9.5 40 10.0
tPHL SAB or SBA to An or Bn Wavelorm 2, 3 3s | 8o | 100 30 15 ns
oz Output enable time Waveform 5 30 55 9.0 25 10.0 ns
oz OE to An or Bn Waveform 6 3.0 55 10.0 25 105
oy Output enable time Waveform 5 3.0 50 80 30 8.5 ns
oz DIRto An or Bn Waveform 6 35 6.0 85 3.0 95
tPHz Output disable time Waveform 5 1.5 40 6.5 1.0 8.0 ns
toLz OE to An or Bn Waveform 6 25 55 8.0 20 9.5
teHz Output disable time Waveform § 20 45 7.5 15 85 n
oz DIR to An or Bn Waveform 6 30 | 50 | 80 20 85 s

AC SETUP REQUIREMENTS FOR 74F646A
LIMITS
Tamb = +25°C Tamb = 0°C 10 470°C

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V Vee = 5.0V 10% UNIT

Ci = 50pF, R = 5002 | C, = 50pF, R_ = 500Q

MIN TYP MAX MIN MAX
teu(H) Setup time, high or low 35 40
teu (L) An or Bn to CPAB or CPBA Waveform 4 40 45 ns
th(H Hold time, high or low 0 0
D) An or Bn to CPAB or CPBA Waveform 4 0 0 ns
tw(H) Pulse width, high or low 35 45
t(L) CPAB or CPBA Waveform 1 35 40 ns
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AC ELECTRICAL CHARACTERISTICS FOR 74F648A

LIMITS
Tomb = +25°C Tamb = 0°C to +70°C

SYMBOL PARAMETER TEST CONDITION Ve = +5.0V Vee = +5.0VE 10% UNIT

Ci = 50pF, R = 500Q | Cy = S50pF, R, = 500Q

MIN TYP MAX MIN MAX
frmax Maximum clock frequency Waveform 1 160 185 135 ns
toLH Propagation delay 50 70 9.5 45 10.5
torL CPAB or CPBA o An or Bn Waveform 1 55 | 75 | 100 45 105 ns
toLn Propagation delay 25 45 75 20 85
torL An to Bn or Bn to An Waveform 3 40 | 60 | 85 40 95 ne
toun Propagation delay 40 70 9.5 35 15
tert SAB or SBA to An or Bn Waveform 2, 3 45 | 70 | o5 45 10.0 ne
tozy Output enable time Waveform 5§ 35 6.5 10.0 35 11.0 ns
toz OE to An or Bn Waveform 6 45 6.5 10.0 40 115
oz Output enable time Waveform 5 35 55 85 30 9.0 ns
ten DIR to Anor Bn Waveform 6 40 6.5 85 4.0 10.0
torz Output disable time Waveform 5 25 40 6.5 20 8.0 ns
torz OE to An or Bn Waveform 6 40 65 9.0 35 10.0
oz Output disable time Waveform 5 25 5.0 85 20 9.0 n
oz DIR to An or Bn Waveform 6 25 5.0 80 35 9.0 s

AC SETUP REQUIREMENTS FOR 74F648A
LIMITS
Tamb = +25°C Tamb = 0°C t0 +70°C

SYMBOL PARAMETER TEST CONDITION Vee = +5.0V Vee = +5.0VE 10% UNIT

Cy, = 50pF, R_= 5000 | C, = 50pF, R, = 500Q

MIN TYP MAX MIN MAX
teu (H) Setup time, high or low 40 45
teu (L) An o Bn to CPAB or CPBA Waveform 4 40 45 ns
th(H) Hold time, high or low (] 0
L An or Bn to CPAB or CPBA Waveform 4 0 0 ns
tw(H) Pulse width, high or low 35 40
twl(l) CPAB or CPBA Waveform 1 35 35 ne
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AC WAVEFORMS
- Vinax
C?A Vn— H v" - v“ An or Bn
CPAB \
< PHL Wl PLH
An or Bn \["] \["] Bn or An

Waveform 1. Propagation delay for clock input to output,
clock pulse width, and maximum clock frequency

Waveform 2. Propagation delay for An to Bn or
Bn to An and SAB or SBA t0 An or Bn

An or Bn vu i SBA or SAB AnorBn
e tPHL
Bnor An M v An or Bn

Waveform 3. Propagation delay for An to Bn or Bn
to An and SAB or SBA to An or Bn

TE
Vu Vi
DIR
2H PHZ ™
Anor Bn

A{']

Waveform 4. Data setup time and hoid times

Ok
A\ /7] A\ /"]
DIR
thzL Lz ™
v

AnorBn M

_L_ Vo 0.3V
u ov

Waveform 5. 3-state output enable time to high
level and output disable time from high level

_[_ VoL +0.3v

Waveform 6. 3-state output enable time to low
level and output disable time from low level

NOTES:
1. For all waveforms, Vy = 1.5V.
2. The shaded areas indicate when the inputis permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORM
Ve — le - ) —— ¥
? . \{ }{
"L 10% 10%
Vin vour ov
cEnOLSE D.U.T. — T (4) num)—-| |<—
RY J_ a$ m —~ e mp— |
AMP (V)
= = = == T 90% 0%
POSITIVE v v

Test circuit for 3—state outputs PULSE 0% " b %

SWITCH POSITION e w l ov
TEST SWITCH
tpLz, tpz | closed Input pulse definition
Allother | open ol INPUT PULSE REQUIREMENTS

DEFINITIONS: mily
RL = Load resistor; see AC electrical characteristics for smplitude| Vu | rep.rate | t | tnu | tn

value. ) ; 74F 30V |[15V| 1MHz | 500ns| 25ns | 2.5ns
C. = Load capacitance includes jig and probe

capacitance; see AC electrical characteristics for

value
Rr = Termination resistance should be equal to Zgyr of

pulse generators.
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