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Preliminary
Description Pin Assignment
The ’AC524 is an 8-bit bidirectional register with par-
allel input and output plus serial input and output [~ ~_7
progressing from LSB to MSB. All data inputs, serial s[]' Voo
and parallel, are loaded by the rising edge of the input va. ]2 18
clock. The device functions are controlled by two control 1vo,["]3 tmEs
lines (Sg, S1) to execute shift, load, hold, and read out. Vo] o
An 8-bit comparator examines the data stored in the 170,15 16] ] c/s0
registers and on the data bus. Three true-HIGH, open va. 18 1] Jeo
drain outputs representing ‘register equal to bus’, ‘reg- /o8 [: 7 W ler
ister greater than bus’ and ‘register less than bus’ are
provided. These outputs can be disabled to the OFF vo.C]s s
state by the use of Status Enable (S8E). A mode control 170, ]9 12 Jwm
has also been provided to allow twos complement as well oo [Jro n[Jer
as magnitude compare. Linking inputs are provided for
expansion to longer words. (Top View)
® 8-Bit Bidirectional Register with Bus-Oriented Input- p.o N ames
Output ) ) S, Sy Mode Select Inputs
L] Inde:pendent Serial Inpub-(?utput to R’eglster , C/sI Status Priority or Serial Data Input
® Register Bus Comparator with Equal to', ‘Greater than’  cp Clock Puise Input {Active Rising Edge)
and ‘Less than' Outputs. ) SE Status Enable Input (Active LOW)
® Cascadable in Groups of Eight Bits ) M Compare Mode Select Input
® Open-Drain Comparator Outputs for AND-Wired Ex- 1/0,-1/0, Parallel Data Inputs or
pansion 3-State Parallel Data Qutputs
@ Twos Complement or Magnitude Compare C/SO Status Priority or Serial Data Output
@ Outputs Source/Sink 24 mA LT Register Less Than Bus Output
EQ Register Equal Bus Output
Logic Symbol GT Register Greater Than Bus Qutput
M SE
—{C/si C/S0p—
—1S LTh—
—15, 6TH—
—~1CP EQ
1/021/041/051/041/031/041/0,1/0y
Status Truth Table (Hold Mode)
Inputs Outputs
SE C/St Data Comparison EQ GT LT C/s0
H X X H H H 1
L L 04-0,>1/0,-1/0, L H H L i~
L L 0,-0x=1/0,-1/0, H H H L
L L 0,-0:<1/0,-1/0, L H H L
L H 0,-04>1/0,-1/0, L H L L
L H 0,-04=1/0,-1/0, H L L H
L H 0,-0x <1/0,-1/0, L L H L

1 =HIGH if data are equal, otherwise LOW
H=HIGH Voltage Leve!

L =LOW Voitage Level

X =tmmaterial
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HD74AC524

Fusctional Description

The ACS524 contains eight D-type flip-flops connected as
a shift register with provision for either parallel or serial
loading. Parallel data may be read from or loaded into the
registers via the data bus 1/0,-1/0,, Serial data is entered
from the C/SI input and may be shifted into the register
and out through the C/SO output. Both parallel and
serial data entry occur, on the rising edge of the input
clock (CP). The operation of the shift register is
controlled by two signals §, and S, according to the
Select Truth Table. The 3-state parallel output buffers are
enabled only in the Read mode.

One port of an 8-bit comparator is attached to the data
bus while the other port is tied to the outputs of the
internal register. Three active-OFF, opencollector outputs
indicate whether the contents held in the shift register are
‘greater than', {(GT), 'less than” (LT), or equal 1o’ (EQ)
the data on the input bus. A HIGH signal on the Status
Enable (SE) input disables these outputs to the OFF state.
A mode control input (M) allows selection between a
straightforward magnitude compare or a comparison
between iwos complement numbers.

For “greater than’ or ‘less than' detection, the C/S! input
must be held HIGH, as indicated in the Status Truth
Table The internal logic is arranged such that a LOW
signal on the C/SI input disables the ‘greater than’ and
"less than’ outputs. The C/SO output will be forced HIGH
if the ‘equal 10’ status condition exists. otherwise C/SO
will be held LOW. These facilities enable the AC524 to be
cascaded for word length greater than eight bits.

Select Truth Table
S, Operation

]

£

L L Hold ~ Retains data in shift register

L H §Read-Read contents in register onto data
: bus

H L ! Shift—Allows serial shifting on next rising
; clock edge

H H Load —Load data on bus into register
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Word length expansion (in groups of sight bits) can be
achieved by connecting the C/SO output of the more
significant byte to the C/SI input of the next less signifi-
cant byte and also to its own SE input (see Figure a). The
C/SI input of the most significant device is held HIGH
while the SE input of the least significant device is held
LOW. The corresponding status outpurs are AND-wired
together. In the case of twos complement number com-
pare, only the Mode input to the most significant device
should be HIGH. The Mode inputs to all other cascaded
devices are held LOW.

Suppose that an inequality condition is detected in the
most significant device. Assuming that the byie stored in
the register is greater than the byte on the data bus, the EQ
and LT outputs will be pulled LOW and the GT output
will float HIGH . Also the C/SO ouiput of the most
significant device will be forced LOW., disabling the
subsequent devices but enabling its own status outputs.
The correct status condition is thus indicated. The same
applies if the registered byte is less than the data byte, only
in this case the EQ and GT outputs go LOW and LT
output floats HIGH.

If an equality condition is detected in the most significant
device, its C/SO output is forced HIGH. This enables the
next less significant device and also disables its own status
outputs. In this way, the status output priority is handed
down to the next less significant device which now effec-
tively becomes the most significant byte. The worst case
propagation delay for a compare operation involving 'n’
cascaded ACS524s will be when an eguality condition is
detected in all but the least significant byte. In this case,
the status priority has to ripple all the way down the chain
before the correct status output is established. Typicaliy,
this will take 35+6(n-2) ns.

Number Representation Seiect Table

M Operation
L Magnitude compare
H ! Twos complement compare




DC Characteristics {unless otherwise specified)

HD74AC524

Symbol Parameter Max Unit Condition
i i Vi =V or Ground
Maximum Quiescent i oL ,
lec 80 A Vee=35V
S ly C 14 M ce=3aV, .
Hpply Turren Ta=Worst Case
. . Vi =Vee or Ground
Maximum Quiescent = Ve ,
Tee 8.0 A V=55V
S ly C ont 3 M ce AV,
upply Lurren A L» '1‘8225‘(‘
Block Diagram
<J
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<3
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A
o
~
1/0g A [¢N Ao
1/0y B ;—:“Bé; [N Ay
/0x € ReiSTER Ay
I;O. D Ol Ay
1/04 E O¢ A
'50- P8 z o, A
1/04 6 2 2 0df A
170, H 3 L On ; g
353355 R -
c/s i) o I g
i
B -
8 &
8, w
B,
8,
By
B
) B
P ID—_‘ ZTEQ 6T
LOAD
HOLD -
S 2704 ﬁ %
s, pECODE [ SHIFT }
READ é )
GT
: T e
EQ
£ 4>
A
Notes B8 MUX |
1. 3-State Output S c/s0

2. Open-Collector Output
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HD74AC524

AC Characteristics : HD74AC524

j ) Ta= +25C Ta=~40Cto ~85C |
Symbo! Parameter ‘V(tc) C. =50pF C. =50pF © o Unit
‘ Min Typ Max Min Max
. | Propagation Delay 33 1.0 24.5 1.0 80 N
| 10,10 EQ 5.0 1.0 17.5 1.0 200
| Propagation Delay 3.3 1.0 245 1.0 B0
tor 10, to EQ 5.0 1.0 17.5 1.0 20.0 i
. Propagation Delay 3.3 1.6 28.0 1.0 32.0 ne
b { 10.to GT or LT 5.0 1.0 20.0 100 239 ®
. ! Propagation Delay 3.3 1.0 28.0 e 32.0 ne
D10, t0 GT LT 5.0 1.0 20.0 1.6 23.0
. | Propagation Delay 3.3 1.0 26.5 1.0 310 ns
10, to C/S0 5.0 1.0 19.0 1.0 2.0
. . Propagation Delay 3.3 1.0 26.5 1.0 310 as
| 10010 C/30 5.0 1.0 19.0 1.0 20 i
. i Propagation Delay 3.3 1.0 31.5 1.0 .5 as
8P to EQ 5.0 1.0 22.5 1.0 6.0
. Propagation Delay 3.3 1.0 31.5 1.0 36.5 e
CP to BQ 5.0 1.0 225 1.0 Ho o s
Propagation Delay 3.3 1.0 35.0 1.0 05
o CP i ET or GT 5.0 1.0 25.0 1.0 9.0
, Propagation Delay 3.3 1.0 35.0 1.0 1.5 ns
CP to LT or CF 5.0 1.0 25.0 1.0 wg o
Propagation Delay 3.3 1.0 35.0 1.0 0ws L
| CP to C/SO (Compare) 5.0 1.0 25.0 1.0 9.0 ©
) T Propagation Delay 3.3 1.0 35.0 1.0 4.5 N
i CP to C/SO (shift) 5.0 1.0 25.0 1.0 29.0 Bs
, | Propagation Delay 3.3 1.0 19.0 1.0 215 ns
; CP ta C/S0 {shift) 5.0 1.0 13.5 1.0 5.5 | *
. 57 Propagation Delay 3.3 .0 19.0 1.0 i s
i CP to C/S0 (shift) 5.0 .0 13.5 1.0
‘ 1 Propagation Delay 3.3 1.0 15.5 1.4 ns
{ C/SteGTor LT 5.0 1.0 11.0 1.0 £
' Y Propagation Delay 3.3 LG 15.5 1.0 .
o | C/Sto GT or LT 5.0 1.0 11.0 1.0 ne
. . Propagation Delay 3.3 1.0 36.5 1.0 470
fer Sn 1o EQ 5.0 1.0 26.0 1.0 30.0 i
¢ Propagation Delay 3.3 1.0 36.5 1.0 Poo4nd ns
Sn ta EQ 5.0 1.0 26.0 10 0 300 ¢ s
¢ i Propagation Delay 3.3 1.0 41.5 1.0 47.5 x _
| Snto GT or LT 5.0 1.0 29.5 1.0 3d0 |0
{ T Propagation Delay 3.3 1.0 1.5 1.0 475 ,
o Ssto GT or LT 5.0 1.0 29.5 1.0 Mo 0
Propagation Delay 3.3 1.0 4.5 1.0 7o
Sn to C/SO 5.0 1.0 10.5 1.0 o ®
. . Propagation Delay 3.3 0 14.5 1.6 7.0 ! )
. Snto £/SO 5.0 1.0 10.5 1.0 1o “‘
. Propagation Delay 3.3 1.0 2.5 1.0 14.5 .
e sE 1o EQ 5.0 1.0 9.0 1.0 ¢ 133 o
. Propagation Delay 3.3 1.0 {2.5 1.0 I T
fe SE to EQ 5.0 1.0 9.0 1o bows 0
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AC Characteristics: HD74AC524{Cont.)

HD74AC524

Ta= +25C R
Symbol Parameter \:;C) A €1 = 50pF ) e Unit
Min Typ Max Min
¢ Propagation Delay 3.3 1.0 17.0 1.6
FLH SE to GT or LT 5.0 1.0 12.0 1.0
X Propagation Delay 1.3 1.0 : 170 [
rHt SE to GT or LT 5.0 1.0 ! P
. Propagation Delay 3.3 1.0 2.5 ‘ 10
e C/Si to C/% 5.0 1.0 6.0 ¢ 1.0
N Propagation Delay 3.3 1.0 22.5 1.0
Fut C/Si to C/So 5.9 1.0 16.0 U
‘ Propagation Delay 3.3 1.0 P31 1.0 |
piy Mto GT or LT 5.0 1.0 22.0 t0
N Enable Time 3.3 1.0 21 R N
w Mto GT or LT 5.0 1.0 20, 10
. Enable Time 3.3 | 1.0 18.0 1.0
™ Sn to On 5.0 1.0 13.9 1.0
¢ Enable Time 3.3 1.0 15.8 1.0 17.5 ¢ ne
n Sn to On 5.0 1.0 1.0 1.0 125 N
¢ Enable Time 3.3 1.0 21.0 1.0 4.0 | s
e Sn to On 5.0 i.0 15.6 1.0 7.6 )
¢ Enable Time 3.3 1.0 15.5 1.0 17.5 ! s
L2 Sn to On 5.0 1.0 11.0 1.0 12.5 )
* Voltage Range 33 is 33V =03V
Voltage Range 5.0 is 5.0V £5.0V
AC Operating Requirements : HD74AC524
. Ta= +25C Ta= - 40'Cto +85C
Symbol Parameter \/('\(:::) ] C, 7 50pF i L:ELUPF N Unit
Typ Guaranteed Minimum
. Setup Time, HIGH or LOW 3.3 5.0 5.0 o
I/On to CP 5.0 4.0 15 s
N Hold Time, HIGH or LOW 313 2.5 3.4 .
. 1/On to CP g 5.0 2.0 4.0 s
Setup Time, HIGH or LOW 1 33 5.0 2.0 .
tas %n to CP 5.0 4.0 15 s
¢ Hold Time, HIGH or LOW 3.3 0.0 3.0 ns
" Sn to CP 5.0 0.0 2.0 s
¢ Setup time, HIGH or LOW 3.3 5.0 [N ns
s C/Si to CP 5.0 4.0 : 4.5
Hold Time, HIGH or LOW 3.3 0.0 1w N
tn C/Si to CP 5.0 0.0 0.0 s
- 3.3 5.5 7.0
ty Pulse widih 5.0 ; 45 5 ns

* Voltage Range 3.31s 3.3V £0.3V
Voltage Range 5.0 is 5.0V 0.5V
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HD74AC524
Capacitance
Symbol f Parameter Typ Unit Condition
Cin Input Capacitance 4.5 pF Vee =55V
. Input/Qutput - .
Clo Capacitance 15.0 pF Vee=5.0V
Co Power Dissipation 45 0 pE Vee =50V

! Capacitance
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