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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

® On-line and off-line system diagnostics

® Swaps the contents of diagnostic register and output
register

@ Diagnostic register and diagnostic testing

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 745818

Applications

m Register for microprogram control store
B Status register

Data register

Instruction register

Interrupt mask register

Pipeline register

General purpose register
Parallel-serial/serial-parallel converter

Ordering Code: sce sections
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Pin Names Description oo
Do-D7 Data Inputs
SOl 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 nostic register output. Because of the independence of the
LOW-to-HIGH transition of DCLK. Mode and SDI determine clock inputs, data can be shifted in the diagnostic register
what data source will be loaded. The pipeline register is via DCLK and loaded into the pipeline register from the data
loaded on the LOW-to-HIGH transition of PCLK. Mode se- input via PCLK simuitaneously, as long as no setup or hold
lects whether the data source is the data input or the diag- times are violated. This simultaneous operation is legal.
Function Table
Inputs Outputs o tion
SDI MODE DCLK PCLK SDO Diagnostic Reg. Pipeline Reg.
Si<SI — 1, "
X L e X 87 SO<SD, NA Serial Shift; D7-Dg Disabled
X L X e s7 NA PI<DI Normal Load Pipeline Register
Load Diagnostic Register from Y;
L H e X L si<yl NA DI Disabled
X H X Ve sDI NA PI<SI Load Pipeline Fllegister from
Diagnostic Register
Hold Diagnostic Register; DI
H H a X H Hold NA E
H = HIGH Voitage Level
L = LOW Voitage Level
X = Immaterial

_/~ = LOW-to-HIGH Clock Transition

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NATIONAL SEMICOND (LOGIC) bLE D HE L501122 00?5037 528 EENSCL
- ®
| Absolute Maximum Ratings (ote 1) Recommended Operating =
a If Military/Aerospace specified devices are required, Conditions
! please contact the National Semiconductor Sales
Office/Distributors for availabllity and specifications. Supply Vofiage (Veo) 45V 10 5.5V
Supply Voltage (Vo) —0.5Vto +7.0V Input Voltage (V) oVto Voo
D(i/:n:ut_[;ngga Current (i) —20mA Output Voltage (Vo) 0Vto Veg
DC Input Voltage (V)) —0.5Vto Vgg +0.5V S4ACT ~55°C to + 126°C
D‘flo‘f_fp‘i‘ (?;‘:Ide Current (lok) —oomA Minimum Input Edge Rate (AV/At)
Vo = Voo 4+ 0.5V +20mA ACT Devices
o= vec ™ U VN from 0.8V to 2.0V
DC Output Voltage (Vo) —0.5VtoVge + 0.5V Vco @ 4.5V, 5.5V 125 mV/ns
DC Output Source Note: Plastic DIP ging is not ded for requinng
or Sink Current (ip) +50mA greater than 3000 temperature cycles from 0°C to 125°C.
DC Vg or Ground Current
per Output Pin (icc or Ignp) +50 mA

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

Junction Temperature (T,)

CDIP 175°C

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

DC Characteristics for 'ACT Family Devices

74ACT 54ACT 74ACT
Vee - o TA = Ta =
Symbol Parameter ™ Ta = +25°C —55°C to +126°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
Vin Minimum High Level 45 | 1.5 20 2.0 20 Vout = 0.1V
Vv )

Input Voltage 55 | 1.5 2.0 2.0 2.0 or Vgc — 0.1V

ViL Maximum Low Level 45 | 1.5 08 0.8 0.8 Vourt = 0.1V
Input Voltage 55 | 15 0.8 0.8 0.8 orVeg — 0.1V

™ Maximum Input VIN = Vce
Leakage Current 5.5 +0.1 +10.0 1.0 rA

loz Maximum TRI-STATE OFE = Vi
Leakage Current 5.5 105 +10.0 5.0 RA Vour = OV, Voo

lcc Maximum Quiescent Vin = Veg or GND
Supply Current 55 8.0 60,0 KA

icet Maximum Additional Vin = Vge — 2.1V
log/Input 55 8 18 mA | Voo = 5.5V

VoH Minimum HIGH *VIN = VjLorViy
Level Output Voltage, | 4.5 3.86 3.70 3.76 \' lon = —24mA
Yo~Y7 Outputs 5.5 4.86 4.70 4.76 \4 lon = —24 mA
Minimum HIGH
Level Output Voltage, | 4.5 3.86 3.70 3.76 v lop = —8mMA
Do-D7, SDO Outputs | 5.5 4.86 4,70 4.76 V |lon= —8mA

VoL Maximum LOW *VIN = ViLorViy
Level Output Voltage, | 4.5 0.36 0.50 0.44 v loL = 24 mA
Yo—Y7 Outputs 5.5 0.36 0.50 0.44 \'2 loL = 24 mA
Maximum LOW
Level Output Voltage, | 4.5 0.36 0.50 0.44 v loL=8mA
Dp-D7, SDO Outputs | 5.5 0.36 0.50 0.44 \4 loL = 8 mA

loLo Minimum Dynamic VoLp = 1.65V Max
Output 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;’ Ta= +25C | _ 55.;;% Y 125¢ | — 4o°g Q°=+ gsec | Units Conditions
Typ Guaranteed Limits
loHp Minimum Dynamic VoHp = 3.85V Min
Output Gurrent, 55 —-50 -75 mA
Yo-Y7 Outputs
loLp Minimum Dynamic VoLp = 1.65V Max
Output Current,
Do-D7, SDO Outputs 5.5 32 32 mA
(Note 1)
I Minimum Dynamic Voup = 3.85V Min
OHD Output Current, 55 _32 —32 mA
Do-D7, SDO Outputs .
(Nota 1)
tMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: Test load 50 pF, 5009} to ground.
Note: Icg for 54ACT @ 25°C is identical to 74ACT @ 25°C.
AC Electrical Characteristics: see Section 2 for Waveforms
74ACT S4ACT 74ACT
_ Tp = —55°C Tp = —40°C
Symbol Parameter v(cv‘i‘ LA _ 45':5:: to +125°C to +85°C Units ;'g'
L P CL = 50 pF CL = 50pF
Min Typ Max Min Max Min Max
tPHL Propagation Delay
PCLKto Y 5.0 3.0 6.0 9.0 25 10.0 25 9.5 ns 23,4
tPLH Propagation Delay
PCLKto Y 5.0 3.0 6.5 9.0 25 10.0 25 10.0 ns 2-3,4
tpHL Propagation Delay
MODE to SDO 5.0 4.0 8.0 11.0 3.5 12.0 3.5 120 ns 23,4
tpLH Propagation Delay
MODE to SDO 5.0 4.0 8.0 11.5 3.5 13.5 4.0 12.5 ns 23,4
tpHL Propagation Delay
SDl to SDO 5.0 3.5 7.5 10.5 3.0 115 3.0 12.0 ns 2-3,4
tpLH Propagation Delay
SDI to SDO 5.0 3.5 7.5 105 3.0 12.0 3.5 12.0 ns 2-3,4
tPHL Propagation Delay
DCLK to SDO 5.0 45 9.0 125 3.5 14.0 4.0 140 ns 2-3,4
tPLH Propagation Delay
DCLK to SDO 50 4.5 9.5 13.0 3.5 16.5 4.0 14,5 ns 2-3,4
tezt Qu ‘,‘;'f,’:l‘“’"’ Time | 50 | 25 6.0 8.0 25 120 | 25 100 | ns | 26
tpLz Qut “‘;'\7(‘:‘”" Time | 50 | 15 55 8.0 15 100 | 10 90 | ns | 28
tpzL Output Enable Time
DCLK to Dy, 5.0 3.0 8.0 12.0 3.0 14.0 3.0 13.5 ns 2-8
tprz Output Disable Time
DCLK to Dy, 5.0 20 8.5 11.0 1.5 12.0 1.5 120 ns 2-6
tzn | Qu “‘c‘ﬁ"‘f’"" Time 1 50 | 30 80 100 | 256 110 | 25 110 | ns | 25
teHz | Qu ‘t‘;?(‘:“""’ Tme | g0 [ 25 90 110 | 20 120 | 20 115 | ns | 25
tpzH Output Enable Time
DCLK to Dj, 5.0 3.0 6.5 115 3.0 135 3.0 13.0 ns 2-5
tpHz Output Disable Time
DCLK to Dy, 5.0 3.0 7.5 12.0 20 13.5 2.0 13.0 ns 2-5
*Voltage Range 5.0 is 5,0V +£0.5V.
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AC Operailng Requirements: see section 2 for Waveforms *
74ACT 54ACT 74ACT
Ta = —-55°C Ta = —40°C
L] — + .
symbol Parameter Yee AT Laee to +125°C to+esc | unis | 19
L P CL = 50 pF CL = 50 pF -
Typ Guaranteed Minimum
ts Setup Time
D to PCLK 5.0 1.0 4.0 6.0 50 ns 2.7
th Hold Time
D to PCLK 5.0 0.0 1.0 1.0 1.0 ns 2.7
ts Setup Time
MODE to PCLK 5.0 25 45 6.0 5.5 ns 27
th Hold Time _
MODE to PGLK 50 10 0.0 0.0 0.0 ns 2.7
tg Setup Time
Y to DCLK 5.0 05 25 25 25 ns 27
th Hold Time
Y to DCLK 5.0 0 1.0 15 15 ns 2.7
ts Setup Time
MODE to DCLK 5.0 20 40 45 40 ns 27
th Hold Time _
MODE to DCLK 50 05 1.0 10 1.0 ns 2.7
ts Setup Time
SDI to DCLK 5.0 2.0 35 4.5 45 ns 2.7
th Hold Time _
SDI to DCLK 5.0 05 1.0 1.0 1.0 ns 27
ts Setup Time
DCLK to PCLK 5.0 6.0 9.0 115 105 ns 27
ts Setup Time ]
PCLK to DCLK 5.0 6.0 11.0 12.5 11.5 ns 27
tw Pulse Width
PCLK HIGH or LOW 5.0 20 3.0 35 3.0 ns 24
tw Pulse Width
DCLK HIGH or LOW 5.0 20 30 3.0 3.0 ns 24
Note 1: Test load 50 pF, 500 to ground.
*Voitage range 5.0 Is 5.0V + 0.5V,
Capacitance
Symbol Parameter Typ Units Conditions
GiN input Capacitance 4.5 pF Voc = OPEN
Cpp Power Dissipation _
Capacitance 20 pPF Vee = 5.0V
4
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