Philips Semiconductors Product specification
. ]

74ALS646/74ALS646-1
74ALS648/74ALS648-1
- ==
74ALS646/646-1 Octal transceiver/register, non-inverting (3-State)
74AL.5648/648-1 Octal transceiver/register, inverting (3-State)

Transceiver/register

FEATURES : TYPICAL
® Combines 74ALS245 and two 74ALS374 type functions in TYPE TYPICAL fyax | SUPPLY CURRENT
one chi (TOTAL)
p
® Independent registers for A and B buses 74ALS646/646-1 140MHz 4BmA
i . 74ALS648/648-1 140MHz 54mA
® Multiplexed real-time and stored data
® Choice of non-inverting and inverting data paths ORDERING INFORMATION
® 3-State outputs ORDER CODE
® The -1 version sink 48mA I, within the +5% V¢ range COMMERCIAL RANGE DRAWING
DESCRIPTION Vee = 5V £10%, NUMBER
Tamb = 0°C to +70°C
DESCRIPTION
' " 74ALS646N, 74ALS646-1N,
The 74ALS646/74ALS646-1 and 74ALS648/74ALS648-1 24-pin plastic DIP [ 5,4 seaaN 74aLs6a8.1N | SOT222-1
transceivers/registers consist of bus transceiver circuits with 3-State
outputs, D-type flip-flops, and contro! circuitry arranged for 24-pin plastic SOL ;:ﬁtssgig% ;iﬁtssgig:% SOT137-1
multiplexed transmission of data directly from the input bus or the d

internal registers. Data on the A or B bus will be clocked into the
registers as the appropriate clock pin goes High. Output enable
(OF) and direction (DIR) and select (SAB, SBA) pins are provided
for bus management.

The 74ALS646-1 and 74ALS648-1 will sink 48mA if the Vg is
limited to 5.0V £0.25V.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION L L A LE
AQ — A7 Ainputs 1.0/1.0 20uA/0.1MA
B0 -B7 B inputs 1.01.0 20pA/0.1mA
CPAB A-t0-B clock input 1.011.0 20pA0.1mA
CPBA B-to-A clock input 1.0/1.0 20pA/0.1mA
SAB A-10-B select input 1.0/1.0 20pA/0.1TmA
SBA B-to-A select input 1.0/1.0 201A/0.1mA
DIR Data flow directional control input 1.0/1.0 20pA/0.1mA
OF Output enable input 1.011.0 20pA/0.1mA
AD - A7,B0-B7 Data outputs 750/240 15mA/24mA
A0 -A7,B0-B7 Data outputs (-1 version) 750/480 15mA/48mA
NOTE: One (1.0) ALS unit load is defined as: 20pA in the High state and 0.1mA in the Low state.
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Transceiver/register

PIN CONFIGURATION - 74ALS646/646-1 PIN CONFIGURATION - 74ALS648/648-1

cPas [1] ~ [24)

scoo12z

Vee CPAB Ij ~ [24] vee
sas [2] 23 cea ss8 [] [23) crBA
IR [3] [22] sBa WA 22 sea
0 [3] 21 oF a0 [7] [21) o
a1 3] 20 B0 a1 [5] 39 Bo
a2 [6] [19] &1 a2 [E] [79] B1
a3 [7] 18] B2 a3 [7] 78] B2
a4 [8] 17 63 ae [B} 17 B3
a5 [3] 78] B4 as [4] ERN
s [19 [15] 85 a6 [ [15) Bs
a7 [0} 14 B8 a7 [1] 14 Bs
GND [13) [13] &7 GND [12 13 B7
SCo0118 Scoo119
LOGIC SYMBOL - 74ALS646/646-1 LOGIC SYMBOL - 74ALS648/648-1
xifi{fimf iiiiii"f“
AD AT AZ A3 A4 AS A6 AT A0 Al A2 A3 A4 A5 A8 A7
1 | cPAB 1 — cPaB
2|5 2 — sam
S 3 — bR
23 ™) seEA 23 — sPBA
22 ] SBA 22 —{ sBA
21 —d o 21— oe
B0 Bi B2 B3 B4 BS BE 87 80 BY B2 B3 B4 85 B6 BY
BSERREN!
! ESERNSE
Vo = Pin 24 20 19 18 17 16 15 14 13 Voo =Pin 24
GND =Pin 12 Scoo120 GND = Pin 12 20 19 38 17 16 15 14 13 500121
IEC/IEEE SYMBOL - 74ALS646/646-1 IECAEEE SYMBOL - 74ALS648/648-1
21 NMes 2 N
—:3 3ENT[BA] —ﬁa 3EN1[BA}
3EN2[AB] 3 EN2 [AB]
23 23
ca > c4
22 s 22 s
D> ce > cs
67 67
1 | 2 1 [ 2
2 21
o 1 % 1 -u:.J o E 4 7
0 1 & FAY &0 1 4 2v
N 19 v 19

q
——<r<
oo
oo
S S
%ﬁ

SC00123
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g 74ALS648/74ALS648-1

BUS MANAGEMENT FUNCTIONS

The following examples demonstrate the four fundamental
bus-management functions that can be performed with the
74ALS646/646-1 and 74AL.5648/648-1.

The select 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 pin is
Low.

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUS BTO BUS A BUSATOBUS B A,B,ORAAND B TO A AND/OR B
)
o
o
susa LULL ause BUS B BUS A U suse

H/_/

OF DIR CPABCPBA SAB SBA UE DIR CPABCPBA SAB SBA OF DIR CPABCPBA SAB SBA OFE DIR CPABCPBA SAB SBA

L L X X X L L H X X L X X X T x x X L L X Hokb X H
X X X T X X L H HorL X H X
H X T T X X

8F00392
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Transceiver/register 74ALS646/74ALS646-1
74ALS648/74ALS648-1
LOGIC SYMBOL - 74ALS646/646-1 LOGIC SYMBOL ~ 74ALS648/648-1
i 1
DIR 2: DIR 2:
No
oPBA — > cPea — >0
CPAB — CPAB
rr———=—-17 1 rT rMm— "1 =T n
[ 1 OF 8 CHANNELS 1D| I | 1 OF 8 CHANNELS 1D |
| ct | | ct |
| } I I } |
| o } I :
4 | s+ |
20 A0 20
» | fes g0 I fo 5o
| l»——« D | | S R] |
| c1 . I [ ct .| I
| II | ]
! > i | i |
I | I [
[5N O O— I ) S —— Ly {1 V6 S —— I8 N b
\lv 11l 1 Rl THT "
'
Veg =Pingd TO 7 OTHER CHANNELS Vg = Pin 24 TO 7 OTHER CHANNELS
GND = Pin 12 SCo0124 GND = Pin 12 5C00125
FUNCTION TABLE
INPUTS DATA l/0 OPERATING MODE
OE DIR | CPAB | CPBA | SAB | SBA An Bn 74ALS646/7T4ALS646-1 74ALS648/74ALS648-1
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 B, A unspecified* Store B, A unspecified*
H X T i) 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 Qutput Input Real time B data to A bus | Real time B data to A bus
L L X Horb 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 time A data to B bus | Real time 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:
H = High voltage leve!
L = Low voltage level
X = Don'tcare
* = The data output function may be enabled or disabled by various signals at the OF 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.
T = Low-to-High ciock transition

1991 Feb 08 204



Philips Semiconductors

Product specification

Transceiver/register

74ALS646/74ALS646-1
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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 ~-0.5t0+7.0 \%
Vin Input voltage —0.510+7.0 \
Iin Input current -30to +5 mA
Vout Voltage applied to outputin High output state ~-0.510 Ve Vv
All versions 48 mA
lout Current applied to output in Low output state -
-1 version 96 mA
Tamb . Operating free-air temperature range 0to +70 °C
Tstg Storage temperature range —65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LMITS UNIT
MIN NOM MAX
Vee Supply voltage 4.5 5.0 55 v
VIH High-level input voltage 2.0 \
ViL Low-ievel input voitage 0.8 \
ik Input clamp current -18 mA
foH High-level output current -15 mA
All versions 24 mA
loL Low-level output current -
-1 version 481 mA
Tamb Qperating free-air temperature range 0 +70 °C
NOTE:

1. The 48rA limit applies only under the condition of Voo = 5.0V #5%.
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DC ELECTRICAL CHARACTERISTICS

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

SYMBOL PARAMETER TEST CONDITIONS? LiwTS UNIT
MiN TYP2 MAX
Voot10%, Vi = MAX, lon=-0.4mA | Vce-2 v
VoH High-level output voltage Vin=MIN lon = —8mA 24 32 v
5?:%’* Vi=MAX, | =tsma | 20 v
All versions x&c:'\m"\"“- Vi = MAX, :OL f ;imA 025 | 040 v
VoL Low-level output voltage oL = 24mA 035 0.50 v
-1 versions xﬁ{c:ﬁinsv, ViL=MAX. | 1o = 48mA 035 | 050 v
ViK Input clamp voltage Vee =MIN, | = Ik -0.73 -1.5 Vv
y Input current at maxi- control inputs | Vec = MAX, Vi = 7.0V 0.1 mA
mum input voltage AorBpors |Vee = MAX, V| =55V 0.1 mA
[J1S} High-tevel input current3 Voo = MAX, V= 2.7V 20 HA
e Low-level input currentd Veo = MAX, V= 0.4V -0.1 mA
lo Qutput current? Vee = MAX, Vg = 2.25V -30 -112 mA
loch 40 57 mA
lec Supply current (total) oL Voo = MAX 53 78 mA
lecz 51 72 mA
NOTES:

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
. All typical values are at Vo = 5V, Tamp = 25°C.

. For I/O ports,.the parameter I and §_include the off-state current.

. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.

b=

AC ELECTRICAL CHARACTERISTICS FOR 74ALS646/74AL.S646-1

LIMITS
Tamb = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vee = +5.0V £ 10% UNIT

C_ =50pF, Ry =500Q

MIN MAX
fmax Maximum clock frequency Waveform 1 100 MHz
tpLH Propagation delay 5.0 13.0
. | CPBAto An, CPAB 10 Bn Waveform 1 6.0 1310 ns
tPLH Propagation delay 2.0 8.0
tpHL An to Bnor Bnto An Waveform 2, 3 3.0 9.0 ns
trLH Propagation delay 5.0 13.0
. | SBAto An or SAB to Bn (A or B Low) Waveform 2, 3 50 11.0 ns
[ Propagation delay 5.0 1.0
teHL SBA to An or SAB to Bn (A or B High) Waveform 2, 3 5.0 1.0 ns
tpzH QOutput enable time Waveform 5 3.0 9.0 ns
tpzL OFE to An or Bn Waveform 6 5.0 11.0
tpHz Qutput disable time Waveform 5 2.0 8.0 ns
tpL2 OFE 1o An or Bn Waveform 6 3.0 10.0
tpzH Qutput enable time Waveform 5 i 2.0 10.0 ns
tpzL DIR to An or Bn Waveform 6 5.0 12.0
tpHz Output disable time Waveform 5 2.0 10.0 ns
o1z DIR to An or Bn Waveform 6 3.0 13.0
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AC ELECTRICAL CHARACTERISTICS FOR 74ALS648/74A1.S648-1

LIMITS
Tamb = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Voo =+5.0V£10% UNIT
C = 50pF, Ry =500Q
MIN MAX
fmax Maximum clock frequency Waveform 1 100 MHz
trLH Propagation delay 5.0 13.0
tr. | CPBAto An, CPAB toBn Waveform 1 6.0 130 ns
ter Propagation delay 1.0 7.0
. | AntoBnorBnto An Waveform 2, 3 30 9.0 ns
tpLH Propagation delay 5.0 13.0
to. | SBAto An or SAB to B (A or B Low) Waveform 2, 3 50 1.0 ns
tPLH Propagation delay 4.0 11.0
o | SBAto An or SAB 1o Bn (A or B High) Waveform 2, 3 5.0 1.0 ns
tpzH Output enable time Waveform 5 2.0 8.0 ns
tozL OE to An or Bn Waveform 6 4.0 13.0
tpHz Output disable time Waveform 5 1.0 8.0 ns
tpLz OE to An or Bn Waveform 6 2.0 10.0
tezH Output enable time Waveform 5 3.0 10.0 ns
tpze DiR to An or Bn Waveform 6 5.0 12.0
tpHz Qutput disable time Waveform 5 2.0 11.0 ns
tpLz DIR to An or Bn Waveform 6 2.0 11.0
AC SETUP REQUIREMENTS
LIMITS
SYMBOL PARAMETER TEST CONDITION Tamb = 0°C to +70°C UNIT
Ve = +5.0V +10%
€y =50pF, Ry =5000Q
ey (H) Setup time, High or Low 5.0
(L) | AnorBnto CPAB or CPBA Waveform 4 5.0 ns
1y (H) Hold time, High or Low 0.0
(L) | AnorBnto CPAB or CPBA Waveform 4 1.0 ns
tw (H) Pulse width, High or Low 6.0
tw(l) | CPABorCPBA Waveform 1 40 ns
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AC WAVEFORMS

For all waveforms, Vy = 1.3V.

The shaded areas indicate when the input is permitted to change for predictable output performance.

imax

SBA or SAB

Anor8n

Clock Pulse Width, and Maximum Clock Frequency

Br or An An or Bn
SF00394 SF00395
Waveform 1. Propagation Delay for Clock Input to Output, Waveform 2.  Propagation Delay for An to Bn or Bn to An

and SAB or SBA to An or Bn

An or Bn SBA or SAB

AnorBn

SFO0396

An of Bn

SF00397

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

Waveform 4. Data Setup Time and Hold Times

_L_ VOH -0.3V
N .

SFop398

Waveform 5. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

1991 Feb 08

OE
Vi VM
DIR
PzZL PLZ ™| a5V
Y Z
An or Bn M

_L VoL +0.3V

SF00399

Waveform 6. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level
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TEST CIRCUIT AND WAVEFORMS

| ]
§° Lo 7.0V 0% ™ 90% AMP &Y
NEGATIVE v v
PULSE M M
VIN vout R 10% 10%
PULSE DUT t F 0.3
GENERATOR TTHL () TLH (fr )—" l"—
AT l IC'- AL ITLH ¢t
() THL (f)
= = = = = _.\ F AMP (V)
= = = = = = 90% 90%
- POSITIVE
Test Circuit for 3-State and Open Collector Outputs PULSE ™ VM
SWITCH POSITION 10% 10% 03V
I tw | -
TEST SWITCH
terz, tezi closed Input Pulse Definition
open collector closed
All other open INPUT PULSE REQUIREMENTS
_— Family [ T -
gEFINI‘[IOt;S: Amplitude Vm | Rep.Rate | t, | tmy | tyye
L = Load resistor; o,
see AC electrical characteristics for value. 74ALS 35V | 1.3V| 1MHz | 500ns | 20ns | 2.0ns
CL = Load capacitance includes jig and probe capacitance;
see AC electrical characteristics for value.
Rr = Termination resistance should be equal to Zgyt of
pulse generators.
SC00126
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