54ACT/74ACT818
8-Bit Diagnostic Register

General Description

The 'ACT818 is a high-speed, general-purpose pipeline reg-
ister with an on-board diagnostic register for performing se-
rial diagnostics and/or writable control store loading.

The D-to-Y path provides an 8-bit parallel data path pipeline
register for normal system operation. The diagnostic regis-
ter can load parallel data to or from the pipeline register and
can output data through the D input port (as in WCS load-
ing).

The 8-bit diagnostic register has multiplexer inputs that se-
lect parallel inputs from the Y-port or adjacent bits in the
diagnostic register to operate as a right-shift-only register.
This register can then participate in a serial loop throughout
the system where normal data, address, status and control
registers are replaced with "ACT818 diagnostic pipeline reg-
isters. The loop can be used to scan in a complete test
routine starting point (Data, Address, etc.). Then after a
specified number of machine cycles it scans out the results
to be inspected for the expected results. WCS loading can
be accomplished using the same technique. An instruction
word can be serially shifted into the shadow register and
written into the WCS RAM by enabling the D output.
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Features

B On-line and off-line system diagnostics

B Swaps the contents of diagnostic register and output
register

B Diagnostic register and diagnostic testing

B Cascadable for wide control words as used in micropro-

gramming

Edge-triggered D registers

Qutputs source/sink 24 mA

’ACT818 has TTL-compatible inputs

’ACT818 is functionally- and pin-compatible to AMD

Am29818 and MMI 748818

Applications

Register for microprogram control store
Status register

Data register

Instruction register

Interrupt mask register

Pipeline register

General purpose register
Parallel-serial/serial-parallel converter
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Pin Names Description
Do-D7 Data Inputs

SDI Serial Data Input
DCLK Diagnostics Clock
MODE Control Input

PCLK Pipeline Register Clock
OEY Output Enable Input
SDO Serial Data Output
Yo-Y7 Data Outputs

Diagnostic Register
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Functional Description
Data transfers into the diagnostic register occur on the
LOW-to-HIGH transition of DCLK. Mode and SDI determine
what data source will be loaded. The pipeline register is
loaded on the LOW-to-HIGH transition of PCLK. Mode se-
lects whether the data source is the data input or the diag-

Function Table

nostic register output. Because of the independence of the
clock inputs, data can be shifted in the diagnostic register
via DCLK and loaded into the pipeline register from the data
input via PCLK simultaneously, as long as no setup or hold
times are violated. This simultaneous operation is legal.

Outputs

Inputs
Operation
SDI MODE DCLK PCLK SDO Diagnostic Reg. Pipeline Reg.
SI<s| — 1, . . .
X L ~ X 87 S0<SD, NA Serial Shift; D7—-Dg Disabled
X L X _ 87 NA PI<DI Normal Load Pipeline Register
L H e X L si<yl NA Loac‘i Diagnostic Register from Y;
DI Disabled
X H X - SDI NA pI<SI L?ad Plpfellne Beglster from
Diagnostic Register
H H e X H Hold NA Hold Diagnostic Register; DI
Enabled
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
—~ = LOW-to-HIGH Clock Transition
3
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (Voe) —0.5Vio +7.0V
DC Input Diode Current (k)
V)= —0.5V —20 mA
V| = Vgg +0.5V +20mA

DC Input Voltage (V))

DC Output Diode Current (Iok)
Vo = —0.5V
Vo = Vg + 0.5V

DC Output Voltage (Vo)

DC Output Source

—0.5Vto Vg +0.5V

—20 mA
+20 mA

—0.5V 1o Vg + 0.5V

or Sink Current (Ip) +50 mA
DC Vg or Ground Current
per Output Pin (Icc or IgnD) +50 mA

Storage Temperature (TsTg) —65°C to +150°C

Junction Temperature (T )

175°C
140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook spegifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (Vo)

"ACT

Input Voltage (V))

Output Voltage (Vo)

Operating Temperature (T 5)

74ACT
54ACT

Minimum Input Edge Rate (AV/At)

’ACT Devices

VN from 0.8V to 2.0V
Voc @ 4.5V, 5.5V

Note: Plastic DIP packaging is not recommended for applications requiring
greater than 3000 temperature cycles from 0°C to 125°C.

DC Characteristics for ’ACT Family Devices

4.5V to0 5.5V
0V to Vg
0V io Vee

—40°Cto +85°C

—55°Cto +125°C

125 mV/ns

74ACT 54ACT 74ACT
Vee - o Ta= Ta =
Symbol Parameter ) Ta= +25°C | _ 55°C to + 125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits

ViH Minimum High Level 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 orVog — 0.1V

ViL Maximum Low Level 4.5 1.5 0.8 0.8 0.8 Vout = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVgg — 0.1V

N Maximum Input Vin = Veo
Leakage Current 55 +0.1 +10.0 +1.0 pA

loz Maximum TRI-STATE OE = V4
Leakage Current 55 +0.5 +10.0 +5.0 RA Vour = OV, Voo

lcc Maximum Quiescent VIN = Ve or GND
Supply Current 55 8.0 80.0 pA

lceT Maximum Additional VIN = Ve — 2.1V
loe/Input 55 1.6 1.5 mA Veg = 5.5V

VOH Minimum HIGH *VIN = VjLorViy
Level Output Voltage, | 4.5 3.86 3.70 3.76 \' loH = —24mA
Yo-Y7 Outputs 5.5 4.86 4.70 4.76 \ loH =—24 mA
Minimum HIGH
Level Output Voltage, | 4.5 3.86 3.70 3.76 \" loH = —8 mA
Do-D7, SDO Outputs | 5.5 4.86 4.70 476 \' loH = —8mA

VOL Maximum LOW *V|N = VIL orViy
Level Output Voltage, | 4.5 0.36 0.50 0.44 Vv loL = 24 mA
Yo-Y7 Outputs 5.5 0.36 0.50 0.44 \% loL = 24 mA
Maximum LOW
Level Output Voltage, | 4.5 0.36 0.50 0.44 \' loL = 8mA
Do-D7, SDO Outputs | 5.5 0.36 0.50 0.44 \4 loL = 8mA

loLp Minimum Dynamic VoLp = 1.65V Max
Qutput Current, 55 50 75 mA
Yo-Y7 Outputs

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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DC Characteristics for ’ACT Family Devices (Continued)
74ACT 54ACT 74ACT
Symbol Parameter ‘:3;3 Ta= +25°C | _ 55<.CT£ T 1250¢ | — 400(.{ ?°=+ ggec | Units Conditions
Typ Guaranteed Limits
loHD Minimum Dynamic Vonp = 3.85V Min
utput Current, 55 —50 —75 mA
Output G
Yo-Y7 Outputs
loLp Minimum Dynamic VoLp = 1.65V Max
Output Current,
Do-Ds, SDO Outputs | >3 82 82 mA
(Note 1)
IoHD L\)/Iir;imu:rg Dynatmic Vonp = 3.85V Min
utput Current, _ _
Do-D-, SDO Outputs | >3 82 82 mA
(Note 1)
TMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: Test load 50 pF, 5006} to ground.
Note: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.
AC Electrical Characteristics
74ACT 54ACT 74ACT
_ o Ta = —55°C Ta = —40°C
Symbol Parameter v(‘\:ﬁ* Té‘ _ ;g 5|? to +125°C to +85°C Units
L P CL = 50 pF CL = 50pF
Min Typ Max Min Max Min Max
tPHL Peopagation Delay 5.0 3.0 6.0 9.0 25 10.0 25 95 ns
tPLH Propagation Delay
o 5.0 3.0 6.5 9.0 25 10.0 25 10.0 ns
tPHL Propagation Delay 5.0 40 8.0 11.0 3 12,0 3
e ey ! . . . 5 : 5 12.0 ns
tPLH Fopagation Delay 5.0 40 8.0 11.5 35 135 40 125 ns
tPHL Kropagation Delay 5.0 3.5 75 10.5 3.0 115 3.0 12.0 ns
tPLH Eropagation Delay 5.0 3.5 75 10.5 3.0 120 3.5 12.0 ns
tPHL Propagation Delay 5.0 45 9.0 12.5 35 140 40 14.0 ns
tPLH gg’f;%?g’gge'ay 5.0 45 95 18.0 35 155 40 145 ns
tpzL %‘t’;ﬁnab"a Time | 54 25 6.0 9.0 25 12,0 25 10.0 ns
n
tPLz %“t’;?{isab'e Time | 5, 1.5 55 8.0 1.5 10.0 1.0 9.0 ns
n
tpzL ggﬁ‘("tggab'e Time | 54 3.0 8.0 12,0 3.0 140 3.0 135 ns
n
tpLz 83{’;“5'3”'9 Time | 54 2.0 85 11.0 1.5 120 1.5 12.0 ns
n
tpzH %"g?‘ame Time | 54 3.0 8.0 10.0 25 11.0 25 11.0 ns
n
tPHz %f;g‘sab'e Time | 54 2.5 9.0 11.0 2.0 120 2.0 115 ns
n
tpzH Quiput Enable Time | 5.9 3.0 65 115 3.0 135 3.0 13.0 ns
n
tPHz Quiput DisableTime | 5, 3.0 75 12,0 2.0 135 2.0 13.0 ns
n
*Voltage Range 5.0 is 5.0V +0.5V.
5
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AC Operating Requirements
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74ACT 54ACT 74ACT
smbo | pamer | Ve | T | lare | lorwo | uws
C_ = 50 pF CL = 50 pF
Typ Guaranteed Minimum

. getzlggli_r;e 5.0 1.0 4.0 6.0 5.0 ns
" g?: I;I’-(IZTE 5.0 0.0 1.0 1.0 1.0 ns
¢ f/l%llijE-l;?sCLK 50 2.5 45 6.0 55 ns
" I\H/I%I%E:;epcm 5.0 -1.0 0.0 0.0 0.0 ns
s setgjggme 50 0.5 25 25 o5 s
" si;dl;-(i:nlji 5.0 0 1.0 15 15 ns
. f/l%llijE-l;TEe)CLK 5.0 2.0 4.0 4.5 4.0 ns
" I\HA?)I(I:Z‘).IE-T;eDCLK 50 —05 10 1.0 1.0 ns
. zeDtlutz-gng 5.0 2.0 35 45 45 ns
" gglltjt;-i;gLK 5.0 —05 1.0 1.0 1.0 ns
. E?EE tTcin;f:LK 5.0 6.0 9.0 1.5 10.5 ns
. ﬁ?ﬁg ;roinI;%LK 50 6.0 110 125 15 ns
N ggii\mgt: or LOW 50 2.0 3.0 3.5 3.0 ns
N ;L(giimeelt: or LOW 50 2.0 30 3.0 3.0 ns
Note 1: Test load 50 pF, 500 to ground.
*Voltage range 5.0 is 5.0V + 0.5V.
Capacitance

Symbol Parameter Typ Units Conditions

CiN Input Capacitance 45 pF Ve = OPEN

oo ZZL”E;?JEEZ’&“” 20 PF Vee = 5.0V

6




Ordering Information
The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74ACT 818 P C QR

Temperature Range Family Special Variations
74ACT = Commercial TTL-Compatible X = Devices shipped in 13" reels
54ACT = Military TTL-Compatible QR = Commercial grade device with
. burn-in
Device Type QB = Military grade device with

environmental and burn-in

Package Code

SP = Slim Plastic DIP processing shipped in tubes
SD = Slim Ceramic DIP Temperature Range
F = Flatpak L . C = Commercial (—40°C to +85°C)
L = Leadless Ceramic Chip Carrier (LCC) M = Military (—=55°C to + 125°C)

S = Small Outline (SOIC)
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Physical Dimensions inches (milimeters)

0.015 MIN TYP PIN #1 INDEX
o
0.300£0.005 TYP 45° x 0.015£0.010
0.075
"| 0.063
0.011
iaadd |—o 003 MIN TYP
0.028 a= o 015 MAX
ooz TYP
o 022 MAX TYP
+=0.006 MIN TYP
0.055
0.045

18 12
45° x 0.040£0.010 _’: |l 0083 1\p DETAIL A
o7 E28A (REV D)

TOP VIEW 3 pLes BOTTOM VIEW SIDE VIEW
28 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E28A

A

0.025 1.290
RAD @z

{0635
|_[24] [s] [2] 2] [=] [we] [e] [57] [ie] [1s] [ia] [13]

MAX

0315 max 0.295 MA
{8.001) GLASS (7.493)
[N A R ER R B 3 R I [ ER B X R O S R D 0.030-0.055
(0.762-1.397)
RAD
GLASS oop:0005 0.290-0.320
SEALANT \ {1524 20.127) 0.020-0.070 (7.366-8.128)
@50-1778) |
0.180 T AY | 0.225
{5.715)

{a572)
MAX | ' MAX
i o
L L ou-001z
w o ! = {0.203-0.305)
TYP
0,095 MAX J\‘ 0.100 mmu‘_l L 0.018 0003 - (_::::, L nam-n.am’l
a7 2078 e 87 -1041)

————— BOTH -
413 pps {258 :0.254)

J24HAEY 6)

24 Lead Slim (0.300” wide) Ceramic Dual-in-Line Package (D)
NS Package Number J24F
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Physical Dimensions inches (milimeters) (Continued)

] 0.6141
0.5985
75.60
18.20
24 23 22 21 20 19 18 17 16 15 14 1
LEAD NO 1
IDENTIFICATION ™\ - -
4 5 6 7 8 9 10 11
q
38 e prEEeR
0.0125
0.1043 98031 1vp ALL LEADS
2.65 0.23
235

WLy

minlnlnlslnl=lnli=lsls

8° MAX TYP- /.

SEATING

PLANE
0.014
Q.35

0.300-0.320

{7.62-8.128)
0.008-0.015 I
(0.229-0.381) ” 950 x5
‘ 0.280
+0.040 |~— (7112 —~|
0325 ~g.015 MIN
+1.016) !
(“55 —o,am)

24 Lead Slim (0.300” Wide) Plastic Dual-In-Line Package (P)

0 004
0500 ALL'LEADS
ALL LEAD TIFS 0 ;30 YP AL LEADS
0.40

M248 (REV F)
24 Lead Small Outline Integrated Circuit (S)
NS Package Number M24B
1.243-1.270
0.092 (31.57—32.26)
(2.337) MAX
(2PLS)
PIN ND. 1 0.260+0.006
IDENT (6.604+£0.127)
|
/W[ BT T T TG o] o] Gl [
OFTION 2 0.062 EJECTOR PINS
(1.575) OPTIONAL
RAD
0.040
a 015) —~ 0.130+0.005
(3.302£0.127) l

020
i D.145-0.200
r ‘° 0¥ (3.683—5.080)
0.065 |
{1.651) 0.125-0.145
{3175 -3.5%)

&

{0.45720.076) u?s)—-
0.100+0.010 90°£4° TYP

(2.54£0.254)
TYP

0.0750.015
(1.905-0.381)

N24G (REV F)

NS Package Number N24C
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