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Status Product Specification
FAST Producls
FEATURES

Combines 'F245 and two ‘F374
type functions In one chip

High Impedance base inputs for
reduced loading (70u.A in High and
Low states)

Independent registers for A and B
buses

Multiplexed real-time and stored
data

Cholce of non-Inverting and
inverting data paths

Controlled ramp outputs for
‘F646A/'F648A

3-state outputs

300 mil wide 24-pin Slim Dip
package

DESCRIPTION

The 74F646/646A and 74F648/648A
Transceivers/Registers consist of bus
transceiver circuits with 3-state outputs,
D-type flip-flops, and control circuitry ar-
ranged for multiplexed transmission of
data directly from the input bus or from
the internal registers. Dataonthe A or B
bus will be clocked into the registers as
the appropriate clock pin goes High.
Output Enable (OF) and DIR pins are
provided to control the transceiver func-
tion. In the transceiver mode, data pres-
ent 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 transfered
through the device in real-time.The DIR
determines which bus will receive data
when the OF is active Low. In the iscla-
tion mode ( OF = High), data from Bus A
may be stored in the B register and/or

FAST 74F646, 74F646A
74F648, 74F648A
Transceivers/Regqisters

74F646/646A Octal Transcelver/Register, Non-inverting (3-State)
74F648/648A Octal Transceivers/Register, Inverting (3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICAL f
MAX (TOTAL) ~
74F646/648 115MHz 140mA
74F646A/64BA 185MHz 105mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vo =5VE10%; T, = 0°C 10 +70°C
24-Pin Plastic Siim DIP (300mil) | N74F646N, N74F646AN, N74F648N, N74F648AN
24-Pin Plastic SOL' N74F646D, N74F646AD, N74F648D, N74F648AD

NOTE 1: Thermal mounting techniques are recommended except for N74F646A/N74F648A.
See SMD Process Applications (page 17) for a discussion of thermal consideration for

surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F(U.L) LOADVALUE
HIGH/LOW HIGH/LOW
Aq- A7, B,- B, |A and Binputs 3.5/0.166 70pA/TOpA
CPAB A-10-B clock input 1.0/0.033 20UA/20HA
CPBA B-to-A clock input 1.0/0.033 201LA/20pA
SAB A-t0-B select input 1.0/0.033 201LA/20pA
SBA B-to-A select input 1.0/0.033 20(LA/20UA
DIR Data flow Directional control enable input| 1.0/0.033 20uA/20pA
OF Output Enable input 1.0/0.033 201A/20pA
A,- A7‘ Bo - B., Qutputs for 'FE46A/FE4BA 750/80 15mA/48mA
A,- A.,. B, - B, |Outputs 'F646/F648 750/106.7 | 15mA/64mA

data from Bus B may be stored in the A
register. When an output function is dis-
abled, the input function is still enabled
and may be used to store and transmit
data. Only one of the two busses , Aor B
may be driven at a time. The following
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OTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low stale.

examples demonstrate the four funda-
mental bus-management functions that
can be performed with the '‘F646/646A
and 'F648/648A.




Philips Components-Signetics FAST Products Product Specification

Transceivers/Registers FAST 74F646, 7AF646A, 74F648, 74F648A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
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TOP VIEW
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Product Specification

Transceivers/Registers

FAST 74F646, 74F646A, 74F648, 74F648A

FUNCTION TABLE
INPUTS DATA VO OPERATING MODE
OF | DIR |CPAB |[CPBA |SAB |SBA| A A, 8,-B, 'F646/646A 'F648/648A
LN m

r H1 X T X X X Input Unspecified'|  Store A, B unspecified” Store A, B unspecified”
L -’ X X T X X |Unspecified* input Store B, A unspecified* Store B, A unspecified®

H X T T X X Input Input Store A and B data Store A and B data

H X Horl |[HorL X X Isolation, hold storage Isolation, hold storage

L L X X X L Output Input Real time B data to A bus Real time B data to A bus

L L X Horl X H Stored B data to A bus Stored B data to A bus

L H X X L X Input Output Real time A data to B bus Real time A data to B bus

L H HorlL X H X 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 OF 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.

LOGIC DIAGRAM
o n 'F646/646A
&:Lﬁ Do
N P I =
R i o I
iRl
\:i I o} o %
I .cc‘ I
1| Lo I
L*____r. _____ o
4 Y r f J

To 7 other ohannels

'F648/648A

—

Y

-

I
I

I_n-’a

e

To?

other channels J

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

SYMBOL PARAMETER RATING UNIT
Voc Supply voltage 0510 +7.0 A
Vin Input voltage —9.5 to +7.0 v
In input current -30to +5 mA
Vout Voltage applied to output in High output state -05to +VCC v
74FB46A, 74F648A 72 mA
lout Current applied to output in Low output state 74F645, 74F648 128 A
Ta Operating free-air temperature range Oto +70 °C -
Ts16 Storage temperature -65 to +150 °C B
April 18, 1990
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Transceivers/Registers

FAST 74F646, 74F646A, 74F648, 74F648A

RECOMMENDED OPERATING CONDITIONS

UMITS
SYMBO PARAM P S ———|  UNIT
YMBOL ARAMETER Min 1 NomT Max
Vee Supply voltage I 45 50 | &5 v
Vi High-evel input voltage 7 T 20 | v
B VIL Low-level input voltage o T B T o8 ] v
i Input clamp current T R T mA
lon High-level output current -15 mA
L _ & 8 N N R N N 3N N N N §N JN ] e K K N N N N N N R N _§B N B K _§ & N _§ X N R _§ N N 1§}
'- 74F646A, 74F648A 48 mA
g 1 — e —
L lo Low-level output current 747646, 747648 64 o |
L & B N N N N N B R N § _§N ] L& & N § N 3 N N N B N B § ¥ § N N & _§8 ¥ N N E N N |
Ta Operaling free-air temperature range 0 70 ( °C
v N S S

DC ELECTRICAL CHARACTERISTICS

Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS l
SYMBOL PARAMETER TEST CONDITIONS® 2 UNIT
Min | Typ® | Max 4
Vg = MIN, - 0%V, | 24 v
i oR™ W | 27 |34 | | v
VOH High-level output voltage v|L = MAX, o | 15% cc
V., = MIN T Ty
- "o lo=r15mA | =10%Vee | 20 4V
Al Voo =MIN. |y = 48ma £10%V 038 | 055 | Vv
\ Low-level output voltage| ; V., = MAX R ot —
oL F&646 and 'F648 N '
T oy Vin=MIN | lomSemA | #SWVee | 0421088 |V
VIK Input clamp voitage VCC = MIN, II = III< - 073 | -1.2 Y
| Input current at others Vee =EV‘ V=70V ) R on ‘]7 “f
i maximum input voltage AO'AT 80-87 vcc = MAX, VI - 55V 1 mA
Iy |High-level input current OE. DIR Vee = MAX, V=27V 20 HA
- ————|CPAB, CPBA [ e e e
n Low-level input current SAB, SBA Vog = MAX, V, =05V - -20 KA
Off-state output current, ‘
| | Vo = MAX, V. =27
0ZH " 'H |High-level voltage applied |4 2 g g | CC _Qk? 7VW ) o 70 ! KA
Off-state output current ooy i
| | ' V.~ = MAX, V_ = 0.5V -
| oz “ W |Low-level voltage applied cC o . 70 KA
t Short-circuit output current? 'F646, 'F648 Vae = MAX -100 -225 | mA
0s cC
E | Output current® ‘F648A' Voo = MAX, Vg =226V 60 -150 | mA
L B _§ N N N K N --‘-------_--—----_---.---I--I-- L B 8 B
o 125 | 165 | mA |
‘F646
‘Eg48 _}CCL 160 | 210 mA }
lecz 135 | 160 | mA
| Supply current (totaly;——————— V.~ = MAX ~
O s orzh oo ce 100 | 145 | mA
‘F646A -
Feasa | oot 110 | 155 mAwl
lecz 105 | 155 | mA '

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type.

2. All typical values are at V. = 5V, T, = 25°C.

Ci
3. Not more than one output ﬁ\ouw be shorted ata time. For testing I, the use of high-speed les! apparatus and/or sample-and-hold techniques are preferable in

order to minimize interal heating and more accurately reflec|

t operational values. Otherwise, prolonged shorting of a High putput may raise the chip temperature

well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, IQs tests should be performed last.
4. The output condition has been chosen to produce a current that closely approximates one half of the true short-circuit output current, |0S4

April 18, 1990
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Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A
AC ELECTRICAL CHARACTERISTICS for 74F646
LIMITS
TA= +25°C TA=0°C to +70°C
Vcc =5V Vcc =5V +10%
YMBOL PARAMETER TEST CONDITION C, = S0pF G, = 50pF UNIT
RL = 500Q HL = 500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 100 115 90 MHz
! Propagation dela 65 75 10.0 5.0 11.8
PLH pagation Y
', |CPABoOrCPBA toA orB, Waveform 1 55 | 80 10.0 s0 | 1o | ™
to | Propagation delay Wa-v:f:r.mz- TR T T e T o T :-
Y, |A 0B orB oA 40 65 8.0 40 10.0
! Propagation delay ——— 50 7.0 85 45 10.5
PLH B ! B o .
'y |SABorSBAt A or B, Waveform 2, 3 50 | 65 85 45 95 ns
tozi | Output Enable time Waveform 5 5.0 7.0 10.0 45 11.0 ns
ba |OEtw A orB 3 Waveform 6 65 85 11.0 6.0 125
toon | Output Enable time Waveform 5 45 65 9.0 40 10.0 ns
's2 [DIRt A orB Waveform 6 6.0 85 11.0 55 125
tonz | Output Disable time Waveform 5 65 9.0 15 6.0 12.5 ns
‘iz [OE 10 A orB ; Waveform 6 65 9.0 1.5 6.0 135
oz | Output Disable time Waveform 5 55 85 11.0 45 13.0 ne
iz |[DIR 1 A,orB, Waveform 6 55 85 11.0 5.0 125
AC SETUP REQUIREMENTS for 74F646
LIMITS
T‘ = +25°C TA =0°C to +70°C
Vcc=5V Vcc=5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t (H) Setup time, High or Low 45 5.0
£L) | A orB to CPABorCPBA Waveform 4 45 50 "~
(H) Hold time, High or Low [ 0
[\:(L) A_orB to CPAB or CPBA Waveform 4 0 0 ns
\N(H) Pulse width, High or Low Wavelorm 1 40 4.0 ns
W) | CPABorCPBA ° 6.0 6.0
April 18, 1990
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Product Specification

Transceivers/Registers

FAST 74F646, 74F646A, 74F648, 74F648A

AC ELECTRICAL CHARACTERISTICS for 74F648

i A B
| T, =425C T,=0°Clo +70°C
V=5V Voo =5V £10%
YMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
R, = 5000 R, = 50002 |
L L
B -
Min Typ Max Min Max
| | . SR L .
fuax | Maximum clock frequency Waveform 1 100 115 90 MHz
t Propagation dela - 50 | 70 | 95 45 1.0
PLH pagatio y
t. |CPABorCPBA oA or B_ Waveform 50 | 7s 95 45 1o | ™
—— 4 ] — |
:pLH Propagation delay I"‘;I;';;a- TS T T T T Ts -
L ABorB oA b e ememad 40 80 85 | 851 88 |
by | Propagation delay 45 70 85 45 105
' |SABorSBAIA or B Waveform 2, 3 45 | 65 85 45 95 ns
oz | Output Enable time Waveform 5 45 70 10.0 45 11.0 ns |
bz [OEto A, orB Waveform 6 6.0 85 11.0 55 12.5 j
tozy | Output Enable time Waveform 5 a5 | 70 ] 100 40 11.0 ) e
'sa |DIRto A orB Waveform 6 6.0 85 11.0 55 125 |
oz | Output Disable time Waveform § 6.0 9.0 11.5 6.0 125 ns
‘iz |OE to A orB Waveform 6 6.0 85 12.0 6.0 135
oz | Output Disable time Waveform § 50 9.0 125 4.5 14.0 ns
o,z |DIR 10 An or Bn Waveform 6 50 9.0 125 5.0 14.0
AC SETUP REQUIREMENTS for 74F648 L -
LIMITS !
T, =+25°C T, =0°C to +70°C ’
V..=5V Vcc=5V $10% !
SYMBOL PARAMETER TEST CONDITION L = SOpF €, = 50pF UNIT |
R, = 5000 R, = 5000
Min | Typ Max | Min [ Mex
t (H) Setup time, High or Low 4.0 50
(L) | A orB_to CPABor CPBA Waveform 4 40 50 ns
(H) | Holk time, High or Low Wavetorm 4 0 0 -
t() | A orB to CPABor CPBA 0 0 ns
\”(H) Pulse width, High or Low Waveform 1 35 4.0
L | cPABorcPaA - jes 70 "
April 18, 1990 12



Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers

FAST 74F646, 74F646A, 74F648, 74F648A

AC ELECTRICAL CHARACTERISTICS for 74F646A

LIMITS
T‘ =+25°C TA =0°C to +70°C
Voo =5V Vg =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 5000 HL = 500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 165 185 150 MHz
[ Propagation dela; 55 7.0 100 45 11.0
PLH pagation Y 2 A A . A
i |CPABorCPBA toA_ orB_ Waveform 1 45 | 70 95 40| 100 | ™
[ Propagation dela 40 6.0 9.0 35 100
PLH pag y :
. |A0B orB A Waveform 2 20 | 50 8.0 20 80 ns
t Propagation dela B a5 65 95 4.0 100
PLH pag y
'y, |SABorSBAtW A or B Waveform 2, 3 35 | 80 10.0 30 15 | "
'ozH | Output Enable time Waveform 5 3.0 55 90 25 10.0 ns
bz, |OEto A orB Waveform 6 30 55 9.0 25 10.0
toz | Output Enable time Wavefoms | 30 | 50 80 30 85 o
b4 |DIRW A orB Waveform 6 35 6.0 85 30 95
oz | Output Disable time Waveform 5 15 40 65 1.0 8.0 ns
bz |OE to A orB Waveform 6 25 55 8.0 20 95
oz | Output Disable time Wavelorm 5 20 | a5 | 75 15 85 ns
oz |DIR to A orB, Wavetorm 6 30 50 80 20 85
AC SETUP REQUIREMENTS for 74F646A
LIMITS
TA = +25°C TA = 0°C to +70°C
Vo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = S0pF UNIT
RL = 500Q HL = 500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 35 4.0
(L) | A orB_ to CPABor CPBA Waveform 4 40 45 ns
(H) Hold time, High or Low ] 0
lt:(L) A_orB_ to CPAB or CPBA Waveform 4 0 0 ns
lw(H) Pulse width, High or Low Wavelorm 1 35 45 ns
AL CPAB or CPBA 5 | 40
113
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FAST 74F646, 74F646A., 74F648, 74F6A8A

Transceivers/Registers

AC ELECTRICAL CHARACTERISTICS for 74F648A

Y - e
T, =425C T, =0Cto+70°C
Voo =5V Vog = 5V £10%
SYMBOL PARAMETER TEST CONDITION C_ = 50pF C, = 50pF UNIT
RL = 5000 RL = 50042
Min Typ Max Min Max
. SRS DR Ao _ el e .
fuax | Maximum clock frequency Waveform 1 160 185 135 MHz
t Propagation del ' 50 | 70 95 45 | 105 |
PLH pag ay
'y, |CPABOrCPBA oA orB_ Waveform 1 55 | 75 100 45 105 | ™
t Propagalion dela w. 25 | a5 75 20 85
PLH pag Y Waveform 3 ns
'y |A 0B orB LA T 40 | 60 | 85 40 | 95
! Propagation dela 4.0 7.0 95 35 1.5
PLH pag Y
'y, |SABorSBA oA o B, Wavelorm 2. 3 45 | 70 9.5 45 100 | ™
thz1 | Output Enable time Wavaform 5 1 385 | s 100 3s 10 ns
bz |OEtw A orB, Waveform 6 45 65 10.0 4.0 1.5
pzH | Output Enable time Waveform 5 35 55 85 3.0 9.0 ns
pz. [DIRto A orB Waveform 6 40 65 95 40 10.0
toyz | Output Disable time Wavelorm § 25 40 65 20 8.0 ns
iz |[OEto A orB Waveform & 40 65 9.0 35 100
tonz | Output Disable time Waveform 5 25 50 8.5 20 9.0 ns
'z |DIR 1o A orB Waveform 6 25 5.0 8.0 25 9.0
AC SETUP REQUIREMENTS for 74F648A e e
LIMITS
"""" Ty = +25°C [ Ty=0Cto+70C
VCC =5V V. ..=5V+10%
SYMBOL PARAMETER TEST CONDITION C, = S0pF G, = 50pF UNIT
_ = 5000 R_ = 5000
Min Typ Max Min Max L
t_(H) Setup time, High or Low 4.0 45
L) | A orB to CPAB or CPBA Waveform 4 40 7 45 ns
(H) Hold time, High or Low 0 0
!t:(L) A_orB_to CPAB or CPBA Wavetorm 4 0 ) o | ™
lw(H) Pulse width, High or Low Waveform 1 35 40 ns
t (L) CPAB or CPBA - ) 35 | ] 35 . B
114
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Transceivers/Registers FAST 74F646, 74F6A6A, 74F648, 74F648A

AC WAVEFORMS

A, or B, Vu v, SBAorsas
e o
Bpor Ap Vu Vi Apor8,

Waveform 1, Propagation Delay, Clock Input To Waveform 2. Propagation Delay, Anto Bnor
Output, Ciock Pulse Width, and Maximum Clock Bn o An and SBA or SAB to An or Bn
Frequency

SBAor
Anor 'wa Y /RN R,
oL’ tpuy 14 (H X 1, (H N thit)
Bpor A, Va v“A" or B, Y a—

Waveform 3. Propagation Delay, Anto Bnor

B to An and SBA or SAB to An or Bn Wavasform 4. Data Setup And Hold Times
3 oF
Ym \L] oF \L] L
DR 1 ) DR X t
PZH PHZ N PZL PLZ
A 8 Va Voy -0.3v A Vu
n ©F Bn ov nor By y Vous0.3V

Waveform 5. 3-State Output Enable Time To High

Waveform 6. 3-State Output Enable Tima To Low
Level And Output Disable Time From High Level

Level And Output Disable Time From Low Lavel

NOTE: For ail waveforms, VM =15V,
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Voo

I

o.uT

L"T.OV

P 4

t Awp
0% v wx ®
NEGATIVE v v
PULSE " -
0% 10%

i e B S

PULSE
GENERATOR

Tesi Circuit For 3-State Outputs r_‘"-" ) r—' ™ "-’“P “
0% 0%
SWITCH POSITION POSITIVE # v
PULSE L [ ]
TEST SWITCH 10% 10%
! tw 1 ov
oLz closed Voo 18V
oz closed M
All other open Input Pulse Definition
DEFINITIONS
EQUIRE! TS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE R MEN
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate Yol Y | Y
TICS 1 : - o
see A.C QHARA.CTEWS or value 74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
April 18, 1990
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