Philips Semiconductors Product specification

L. ]
Transceiver/register 74ALS651/74ALS651-1
g 74ALS652/74ALS652-1
L. |
74ALS651/651-1 Octal transceiver/register, inverting (3-State)
74ALS652/652-1 Oclal transceiver/register, non-inverting (3-State)

FEATURES T TYPICAL
® |ndependent registers for A and B buses TYPE YfP'CAL SUPPLY CURRENT
MAX (TOTAL)
L] Iti d -ti t \¢
Multiplexed real-time and stored data 7aALSO51/T4ALSE5 11 a0 Py
® Choice of non-inverting and inverting data paths 74ALS652/74ALS652-1 140MHz 46mA
® 3-State outputs
® The -1 versions sinks 4BmA I within the 5% V¢ range ORDERING INFORMATION
ORDER CODE
COMMERCIAL RANGE DRAWING
DESCRIPTION DESCRIPTION Vee = 5V £10%, NUMBER
The 74LAS651 and 74ALS652 transceivers/registers consist of bus Tamb = 0°C to +70°C
transceiver circuits with 3-State outputs, D-type flip-flops, and . . 74ALSB51N, 74ALS651-1N,
control circuitry arranged for multiplexed transmission of data 24-pin plastic DIP 74ALS652N, 74ALS652-1N SOT222-1
directly from the input bus or the internal registers. Data on the A or _
B bus will be clocked into the registers as the appropriate clock pin 24-pin plastic SOL 77‘:%[33%?2%, ;iﬁt%%?;% SOT137-1

goes High. Output enable (OEAB, OEBA) and select (SAB, SBA)
pins are provided for bus management. The 74LAS651-1 and
74AL.5652-1 will sink 4BmA if the Vg is limited to 5.0V £ 0.25V.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION ot . AL LE
AQ - A7 A inputs 1.0/1.0 70pA0.1mA
BO-87 B inputs 1.01.0 70pA/0.1MA
CPAB A-to-B clock input 1.0/1.0 20pA/0.1mA
CPBA B-to-A clock input 1.011.0 20pA/D.1mMA
SAB A-to-B select input 1.0/1.0 20pA/0.tmA
SBA B-to-A select input 1.0/1.0 20pA/0.1mA
OEAB A-to-B output enable input 1.0/1.0 20pA/0.1mA
QEBA B-to-A output enabie input 1.01.0 200A/0.1mA
AQ - A7,B0-B7 A, B outputs 750/240 15mA/24mA
AQ - A7,B0-B7 A, B outputs (-1 version) 750/480 15mAJ48mA

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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PIN CONFIGURATION - 74ALS651/651-1

PIN CONFIGURATION ~ 74ALS652/652-1

[
<>
—<>r ]
<>
<>

T

CPAB [j ~ [24) v cPAB E Vee
sas 2] 23] crea 5B [2] 23) cPBA
oess [3] [53) sBA oeaB [3 22) sea
Ao [#] [21) oEBR a0 [4 [27] oEBR
A [20] 5o a1 (5] 29 80
A2 [E ER A2 [6] ER
a3 [7] 1 B2 a3 [7] 18 &2
a4 [E] ] a4 (B8] [17) &3
a5 [3] 15 54 a5 [3] 119 5.
a6 [ [15] Bs a6 [19 BES
a7 [T] 14 86 a7 [{] 73] Bs
GND [73] 13 B7 GND [73 13 87
5C00127 5C00128
LOGIC SYMBOL -~ 74ALS651/651-1 LOGIC SYMBOL - 74ALS652/652-1
4 5 6 7 8B 9 10 11 4si7ss1on
SERERED! dlititly
AD A1 A2 A3 A4 AS AB A7 AD Al A2 A3 A4 A5 A6 A7
1 —] ceas 1 —{ ceas
2 — sa8 2 —| saB
3 — oEAB 3 —] oeAB
25 —| cPBa 23 —| cpPeA
22 —{ sea 22 — sBA
21 —q OEBA 21 —d oeBA
80 B1 B2 83 B84 B5 86 B7 80 81 82 B3 B4 65 B6 87
SRERREN
Veg =Pin24 Vg = Pin 24 !n 8 17 15 14
GNb = Pin 12 20 19 18 17 16 15 14 13 Sco0129 oo 2 19 17 16 15 14 13 scoorsn
IEC/IEEE SYMBOL - 74ALS651/651-1 IEC/IEEE SYMBOL - 74ALS652/652-1
21 21
——53 EN1 [BA] ———53 EN1 [BA)
” EN1 [AB] "~ EN1[AB]
b G3 b 63
22 s 22 Gs
e " b o6
N 67
LL 20 1 L 20
24 |5 214 |5
a4 4 4D
= ) < ! J \A T _I
7] 21D 7| =D
SD1 7 - GD‘ 7 >
7 19

5C00132
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BUS MANAGEMENT FUNCTIONS

The following examples demonstrate the four fundamental
bus-management functions that can be performed with the
74ALSBE51/74ALS651-1 and 74ALS652/74ALS652-1. The select
pins determine whether data is stored or fransferred through the
device in real time. The output enable pins determine the direction of
the data flow.

REAL TIME BUS TRANSFER
BUSATOBUS B

OEABOEBACPAB CPBA SAB SBA

REAL TIME BUS TRANSFER
BUSBTOBUS A

CK 6
U1
() [

BUS A I“““ BUS 8

OEABUEBACPABCPBA SAB 5BA

STORAGE FROM
A B.ORAANDB

TRANSFER STORED DATA
TO A AND/OR B

ausa BUSB

R/__/

OEABUEBACPABCPBA SAB SBA

OEABUEBACPABCPBA SAB SBA
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T ver/reai 74ALS651/74A1.S651-1
ransceiver/register
74ALS652/74ALS652-1
LOGIC DIAGRAM - 74AL.S651/651-1 LOGIC DIAGRAM -~ 74ALS652/652-1
OEBA ﬂ«b—. OEBX 2—10_
3 3
oEas ——> OEAB
cra 22 > crea 2 —>
sPaB SPAB -
T rorscmmess T = ik "I rorscmmecs T T
| | | 1 OF 8CHANNELS 1D) | | | | 1 OF 8 cHannELS 1D} ]
| c1<] | | c1 4 - |
[ ] | | [ d |
| ! | Y |
4 | ] ¢« | o<} |
20 N 20
A0 o les- B0 ate jes 80
i 1D | i 1D L |
: P ¢t | : || > c1 | {
| | | | o J
| | | | |
[ I O d ot Sl ]
m | " I
\J Y \ Y v
A TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
vee= Ff:n 24 Voo = Pin24
GND = Pin 12 SCo0134 GND = Pin 12 5C00135
FUNCTION TABLE
INPUTS DATA /O OPERATING MODE
OEAB | OEBA | CPAB | CPBA | SAB | SBA An Bn T4ALS651/74ALS651-1 T4ALS652/74A1.5652-1
L H HorL {HorL X X input input Isolation Isolation
L H T T X X input input Store A and B data Store A and B data
X H T HorlL X X Input Unspecified* Store A, hold B Store A, hold B
H H ) T L X Input Output Store A in both registers Store A in both registers
L X HorlL T X s Unspecified” Input Hold A, store B Hold A, store B
L L T T X L Output Input Store B in both registers Store B in both registers
L L X X X L Output Input Real time B datato A bus | Real time B data to A bus
L L X HorlL X H Qutput Input Stored B data to A bus Stored B data to A bus
H H X X L X Input Output Real time A data to B bus | Real time A data to B bus
H H Horl X H X input Output Stored A data to B bus Stored A data to B bus
H L Horl | HorlL H H Output Output Stored A data to B bus Stored A data to B bus
H L Horl | HorlL H H Output Qutput Stored B data to A bus Stored B data to A bus
NOTES:
H = High voltage level
L = Low voltage level
X = Dor'tcare

enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

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.
Uniess otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage —0.510+7.0 Vv
VIN Input voltage -0.510+7.0 Vv
N Input current 3010 +5 mA
Vout Voltage applied to output in High output state -0.510 Ve \
All versions 48 mA
lout Current applied to output in Low output state -
-1 version 96 mA
Tamb Operating free-air temperature range Oto +70 °C
Tstg Storage temperature range ~65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMTS UNIT
MIN NOM MAX
Vee Supply voltage 4.5 5.0 55 v
Vi High-tevel input voltage 2.0 Vv
ViL Low-level input voitage 0.8 \
lik Input clamp current ~18 mA
loH High-level output current -15 mA
All versions 24 mA
loL Low-leve! output current -
-1 version 481 mA
Tamb Operating free-air temperature range Q +70 °C
NOTE:

1. The 48maA limit applies only under the condition of Voo = 5.0V +5%.

1991 Feb 08

214



Philips Semiconductors Product specification

74ALS651/74ALS651-1
74ALS652/74ALS652-1

Transceiver/register

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS! UNIT
MIN TYP2 MAX
Vect10%, VL = MAX, lon = —-0.4mA | Vec -2 v
Vg = MIN =
Vou High-level output voltage " lon = —3mA 24 3.2 v
Vec = MIN, Vi = MAX, L
Virg = MIN lon = —15mA 2.0 v
= = loL=12mA 0.25 0.40 v
All versions xcc_ ,m'N' Vi = MAX, oL
VoL Low-level output H= loL = 24mA 0.35 0.50 v
voltage
R . Voo =4.75V, V)L = MAX, _
1 versions Vin = MIN loL = 48mA 0.35 0.50 \
Vik Input clamp voltage Vee=MIN, || =k -0.73 -1.5 \
| Input current at control inputs Vee = MAX, V| =7.0V 0.1 mA
' maximum input voltage A or B ports Voo = MAX, Vy = 5.5V 01 | mA
W High-level input current® Voo = MAX, V) =2.7V 20 HA
I Low-level input current® Ve = MAX, V) = 0.4V 0.1 mA
o Output current? Vee = MAX, Vo = 2.25V —-30 —112 mA
lecH 32 50 mA
74ALS651/
74ALS651-1 leoL | Veo = MAX 45 68 mA
Iccz 44 68 mA
lee Supply current (total)
bech 36 58 mA
74ALS652/ _
74ALS652-1 fceL | Voo = MAX 53 78 mA
lccz 49 72 mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Alltypical values are at Vgg = 5V, Tymp = 25°C.

3. For l/O ports, the parameter | and |y_include the off-state current.

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

AC ELECTRICAL CHARACTERISTICS FOR 74ALS651/74ALS651-1

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

C_ = 50pF, R = 5000

MIN MAX
fmax Maximum clock frequency Waveform 1 100 MHz
tpLH Propagation delay 5.0 13.0
ter. | CPBAto An, CPAB to Bn Waveform 1 6.0 130 ns
tpLH Propagation delay 1.0 7.0
iyt | Anto Bnor Bnto An Waveform 2, 3 2.0 9.0 ns
tPLH Propagation delay 6.0 140
tor. | SBAto An or SABto Bn (A or B Low) Waveform 2,3 5.0 110 ns
teLn Propagation delay 4.0 11.0
tou. | SBA 1o An or SAB to Bn (A or B High) Waveform 2,3 5.0 12,0 ns
tpzH Qutput enable time Waveform 7 2.0 8.0 ns
tpzL OEBA to An Waveform 8 5.0 12.0
terz Output disable time Waveform 7 2.0 8.0 ns
tpLz OEBA to An Wavetorm 8 3.0 10.0
tpzH Output enable time Waveform 7 2.0 9.0 ns
tpzL OEAB to Bn Waveform 8 5.0 12.0
tpHz Output disable time Waveform 7 3.0 1.0 ns
tpLz OEAB to Bn Waveform 8 5.0 13.0
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AC ELECTRICAL CHARACTERISTICS FOR 74ALS652/74ALS652-1

LIMITS
Tamp = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Voo = +6.0V + 10% UNIT
Cy = 50pF, R =500Q
MIN MAX
frmax Maximum clock frequency Waveform 1 100 MHz
tPLH Propagation delay 5.0 13.0
tpr. | CPBA to An, CPAB toBn Waveform 1 6.0 13.0 ns
ipLH Propagation delay 2.0 8.0
. | AntoBnorBntoAn Waveform 2, 3 40 9.0 ns
teLH Propagation delay 4.0 11.0
th. | SBAto Anor SAB to Bn (A or B Low) Waveform 2,3 50 110 ns
tpLH Propagation delay 6.0 14.0
r. | SBAto Anor SAB to Bn (A or B High) Waveform 2,3 50 1.0 ns
tpzn Qutput enable time Waveform 7 2.0 8.0 ns
tpzL tc An Waveform 8 5.0 1.0
torz Qutput disable time Wavetorm 7 2.0 8.0 ns
tpLz to An Waveform 8 3.0 10.0
tpzm Qutput enable time Waveform 7 20 8.0 ns
tpzL QEAB to Bn Waveform 8 5.0 1.0
tpHz Qutput disable time Waveform 7 3.0 1.0 ns
tpLz QEAB 1o Bn Waveform 8 5.0 13.0
AC SETUP REQUIREMENTS
LIMITS
Tamb = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vee = +5.0V £ 10% UNIT
C,_ =50pF, R =500Q
MIN MAX
tsy (H) Setup time, High or Low 5.0
fy (L) | AnorBn to CPAB or CPBA Waveform 4 5.0 ns
th (H) Hold time, High or Low 0.0
(L) | AnorBnto CPAB or CPBA Waveform 4 1.0 ns
tsy (H) Setup time, High or Low! 5.0
fay (L) | OEBA to OEAB or OEAB to OEBA Waveform 5, 6 5.0 ns
th (H) Hold time, High or Low 0.0
() | OEBA to OEAB or OEAS to OEBA Waveform 5, 6 0.0 ns
tw (H) Pulse width, High or Low 6.0
() | craBercrea Waveform 1 40 ns
NOTE:

1. Setup time is to protect against current surge caused by enabling 16 outputs (24mA per output) simultaneously.
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AC WAVEFORMS
For all waveforms, Vg = 1.3V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

-

1 max _#

AnorBn Vi Vi SBA or SAB
tPHL tPLH
v v
An or Bn M M Bn or An M M An or Bn
SFo0394 SF00395
Waveform 1. Propagation Delay for Clock Input to Output, Waveform 2. Propagation Delay for An to Bn or Bn to An
Clock Pulse Width, and Maximum Clock Frequency and SAB or SBA 1o An or Bn

AnorBn SBA or SAB

AnorBn

SFO0396

An or 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

OEAB

OEA8
Vi OEBR M
SFO00410 SF00411
Waveform 5. OEBA to OEAB Setup Time and Hold Times Waveform 6. OEAB to OEBA Setup Time and Hold Times
OEBA OEBA
VM VM VM VM
OEAB OEAB
- _I:- Vou -03V PzL Lz ™
Anor Bn Ve < An or Bn M J_
ov
= VoL +0.3V
SFoo412 SF00413
Waveform 7.  3-State Output Enable Time to High Level and Waveform 8. 3-State Output Enable Time to Low Level and

Output Disable Time from High Level
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TEST CIRCUIT AND WAVEFORMS

1 -
§° Lo o NEGATIVE o " o
PULSE VM M
ULSE oy Your L o 10% 0.3V
PULS
GENERATOR puT - I‘— THL () TLH ('r)—"l “—
AT l ICL AL —» TLH (tr) St
HL (1)
= = = = = = I-_ ~" '-_ AMP (V)
= = = = = = 90% 90%

- POSITIVE
Test Circuit for 3-State and Open Collector Outputs PULSE M M
SWITCH POSITION 102 | - { % qav

TEST SWITCH
triz, tpzL closed Input Pulse Definition
open coliector closed
All other open Family INPUT PULSE REQUIREMENTS

DEFINITIONS: Amplitude| Vm | Rep.Rate | ty | tru ’ truL
R. = Load resistor; ]

see AC electrical characteristics for value. 74ALS | 35V 1.3V] 1MHz |500ns| 2.0ns | 2.0ns
C_ = Load capacitance includes jig and probe capacitance;

see AC electrical characteristics for value.
Ry = Termination resistance should be equal to Zoyt of

pulse generators.

5000126
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