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DESCRIPTION

The PLC415 PLD is a CMOS Program-
mable Logic Sequencer of the Mealy type.
The PLC415 is a pin-for-pin compatible,
functional superset of the PLS105 and
PLUS405 Bipolar Programmable Logic
Sequencer devices.

The PLC415 is ideally suited for high den-
sity, power sensitive contraller functions.
The Power Down feature provides true
CMOS standby power levels of less than
100pA. The PLC415 has been designed
toaccept both CMOS and TTLInput levels
to facilitate logic integration in almost any
system environment.

The PLC415 architecture has been
tallored for state machine functions. Both
arrays are programmabls, thus providing
fullinterconnectability. Any one or allof the
64 AND transitionterms canbe connected
to any (or all) of the 8 buried state and 8
outpuf registers.

Two clock sources enable the design of 2
state machines on one chip. The J-K flip-
flops provide the added flexibility of the
toggle function which Is indeterminate on
S-R flip-flops. The programmable Initial-
izationfeature supports asynchronous ini-
tialization of the state machine to any user
defined pattern. Separate INIT functions
and Output Enable functions are control-
lable elther from the array or from an
external pin.

The unique Complement Array feature
supports complex ELSE transition state-
ments with a single product term. The
PLC415 has 2 Complement Arrays which
allows the user to designtwo independent
complemaent functions. This s particularly
useful if two state machines have been
Implamented on one chip.
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Preliminary Specification

FEATURES

 Pin-for-Pin compatible, functlonal
supersat of PLS105/A and PLUS405
Logle Sequencers

« Zero standby power of less than
1001A (worst case)

-« Power dissipation at fyxx = 80mA
(worst case) : :

¢ CMOS and TTL compatible

* Programmable asynchronous -
Initialization and OE functions
- Controllable from AND Array or
oxternal source

¢ 17 input varlables
« 8 output functions

* 68 Product Terms
- 64 transition terms
- 4 control terms

¢ 8-bit State Reglster

¢ 8-bit Output Reglster

¢ 2 Transition Complement Arrays
¢ Multiple clocks

¢ Diagnostic test modes- features for
access to state and output registers

« Power-on preset of all reglsters to
M1H .

¢ JK flip-flops
- Automatic Hold states

® Security Fuse

¢ 3.State outputs

APPLICATIONS

¢ Interface protocols

* Saquence detectors

« Peripheral controilers

¢ Timing gensrators

¢ Sgquentlal circults

» Elavator controllers

¢ Security locklng systems
» Counters

¢ Shift Reglsters
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ORDERING INFORMATION
DESCRIPTION ORDER CODE
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28-Pin Ceramic DIP;
One-time Programmable PLC?&%BXA
{600mil-wide)
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CMOS Programmable Logic Sequencer (17 x 68 x 8) PLC415
T-Y6-13-yn

PIN DESCRIPTION

PIN NO. SYMBOL 7 NAME AND FUNCTION POLARI'i'Y

1 CLK1 Clock: The Clock input to the State and Output Registérs. A Low-to-High transition on this | Active-High (H)
line is necessary to update the contents of both registers. Pin 1 only clocks Pg.gand Fq. 3
it Pin 4 is also being used as a clock.

2,3,5:9, lo-la, Iy, s Logle Inputs; The 12 external inputs to the AND array used to program jump conditions Active-High/Low
lg-|

26-27 5 - lg - between machine states, as determined by a given logic sequence. True and complement (HIL)
20-22 lia-lis signals are generated via use of *H* and *L". .
4 lg/CLK2 Logle Input/Clock: A user programmable function:
» Loglc Input: A 13th extemal logic input to the AND array, as above. ’ Aeﬁve{-}_l;llif)NLow

» Clock: A 2nd clock for the State Registers P, .7 and Output Registers Fy. 4, as above, Active-High (H)
Note that input butfer |5 must be deleted from the AND array (i.e., all fuse locations "Don't
Care™) when using Pin 4 as a Clack.

23 ha Logle/Diagnostic Input: A 14th external logic input to the AND array, as above, when Active-High/Low
exerclsing standard TTL or CMOS levels. When 1y, is held at +11V, device outputs Fq - F7 (H/L)
reflect the contents of State Register bits Py - P7. The contents of each Qutput Register

" remains unaltered. ° :

24 hy Logic/Dlagnostic Input: A 15th external logic input to the AND array, as above, when Active-High/Low

exarcising standard TTL or CMOS levels, When lyq s held at +11V, davice outputs Fg - F; (H/L)

bacome direct inputs for State Register bits Py - P7; a Low-to-High transition on the appro-
priate clock line loads the values on pins Fy - F7 into the State Register bits Po-P;. The
contents of each Output Register remains unaltered.

25 lio Logle/Diagnostic Input: A 16th external logic input ta the AND array, as above, when Active-High/Low
oxercising standard TTL or CMOS levels. When Iq is held at +11V, device outputs Fy - F7 HIL,
. bacome direct inputs for Output Register bits Q, - Q7; a Low-to-High transition on the ap-
propriate clock line loads the values on pins Fg - £y into the Output Register bits Qg - Q.
The contents of each State Register remains unaltered,

10-13 Fo-Fs Logle Outputs/Diagnostic Outputs/Diagnostic Inputs: Eight device outputs which nor- | Active-High (H)
15-18 mally reflect the contents of Output Register Bits Q- Q7, when enabled. When l1ais held
at +11V, Fo - F7 = (g - P;). Wheni ly; is held at +11V, Fq - F7 become inputs to State Regis-
te(r:?ils Po - P7. When lygs held at +11V, Fy - F; become inpuls to Output Register bits Qo

19 INIT/OE External Initialization, External /OE, PD or l4: A user programmable function; Only one
le/PD of the four options below may be selected. Note that both Initialization and /OE options are
o altemately available via the AND array. (P-terms INA, INB, OEA, and OEB.)

¢ External Initlalizatlon: Provides an asynchronous Preset to logic *1" or Raset to logic Active-High (H)
o : “0" of any or all State and Output Registers, determined Individually on a register-by-regis-
tar basis. INIT overrides the clock, and when held High, clocking is inhibited. Normal clock-
ing resumes with the first tull clock pulse follawing a High-to-Low clock transition, after the
INIT pulse goes Low, See timing diagrams for tyyck and tyck. Note that if the External
Initialization option is selected, li¢ is disabled automatically via the design software and the
Pawer Down and External O options are not available. Internal OE is available via
P-Terms OEA and/or OEB. This option can be selected for one or both banks of registers.

* External Output Enable: Provides an Output Enable/Disable function for Qutput Regis- | Active-Low (L)
ters. Note that if the External OE option is selected, Iy is disabled automatically via the
design software and the Power Down and External INIT oplions are not available, Internal
INIT s available via P-terms INA and/or INB, This option can be selected for one or both
banks of registers. -

* Power Down: When invoked, provides a Power Dowr (zero power) mode. The contents | Active-High (H)
of all Registers is retained, despite the toggling of the Inputs or the clacks, To obtain the
lowast possible power lavel, all Inputs should be static and at GMOS input levels. Note that
if the PD options is selected, |y is disabled automatically via the design software and the
External INIT and External OE options are not available, Internal INIT is available via
P-terms INA and/or INB and Internal OE is available via P-terms OEA and/or OEB.

» Logic Input: The 17th external logic Input to the AND array as above, Note that when Active-High/Low
the |15 option is selected, the Power Down, External /OE and External INIT are not avail- (H”f)

able. lntenl\yal OE and Internal INIT are available from P-Terms OEA/OEB and INA/INB,
raspectively.
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CMOS Programmable Logic Sequencer (17 x 68 x 8) PLC415

OPTION
Vee INIT OE o lyy 2 CK J K Qp Qf F
H X X X X X X HAL T HL Q¢
X +1V X X t X X Qp L L
X +H1V X X T X X Qp H H
X X +11V X ) X X L Qe L
X X +1V X T X X H Qe H
X X X +11V X X X Qp Qr Qp
L X X X X X X Qp Qr Qe
4BV H X X X X X X Qe Qe Hi-Z
X +11V X X T X X Qe L L
X +1v X X T X X Qp H H
X X +H1V X T X X L Qe L
X X +H1v X T X X H QF H
L X X +11V X X X Qp Qr Qp
L X X X X X X Qe Qe Qr
. L X X X T L L Qp Qr QF
L X X X T L H L L L
L X X X T H L H H H
L X X X t H H Tp o OF
t L L X X X X X X H H H
NOTES:

1. Positive Logic:
SIR(rdK)=To+Ti+Ta+...Tsa
Tn = (Co, C1)lo, I I2, . . ) (Po. Py. .. P7)
. Either Initialization or Olitput Enable are available, but not both. The desired function Is a user-programmable option,
. T denotas transition from Low-to-High level.
X =Don't Care (<5.5V)
. HiL implies that either a High or a Low can occur, depending upon user-programmed Initialization selection (each State and Quiput Register
individually programmable).
. Whan using the F, pins as inputs to the State and Qutput Registers in diagnostic mode, the F buffers are 3-Stated and the indicated levels
on the qutput pins are forced by the user.

o aprO N

VIRGIN STATE LOGIC FUNCTION
Afactory-shipped virgin device contains all fus- ”
ible links intact, such that: Typlcal State Transition:
1. INIT/OE/PDIlyg is setto INIT. In order to 2 o oo
use the INIT function, the user must se-
lact either tha PRESET or the RESET op- @ PRESENT STATE
tion for each flip-flop. Note that regardless
of the user-programmed initialization, or STATE REGISTER LI

even if the INIT function is not used, all — @ NEXT STATE
registars are preset to *1* by the power-up nnn

pracedure,
2. Afl transition terms are inactive (0). SET oo:ns:: 2:0°Tg) - K- 8-C....
3. All J/K flip-flop inputs are disabled (0). RESETQq:S9=0
4. The Complement Arrays are inaclive. Ry=(Gz 0y ) K-B-C...
5. Clock 1 is connectad to all State and Out- Holp 02‘:";:2

put Registers.
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Signetics Military Customer Specific Products Preliminary Specification
CMOS Programmable Logic Sequencer (17 X 68 x 8) PLCA415
| T-4-13-4y7 -
FUNCTIONAL DIAGRAM
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CMOS Programmable Logic Sequencer (17 x 68 x 8) -~ PLCA415
-4 347

LOGIC DIAGRAM

LOGIC TERMS
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CMOS Programmable Logic Sequencer (17 x 68 x 8) PLC415

T-46-13-y»h

DETAILS FOR PLC415 LOGIC DIAGRAM

TOAND . Pn
ARRAY
s o zgom
T s e
D
P R .
FROM OE PIN 19 )
OR PTERM OEA (Fg.g)
OR OB {F¢.7)
| ’ " FROMINTPIN19 FHOM GLKt
| EROMINIT PIN 19 FROM CLK1 g:"}:“;‘ INA (Fog)
OR PTERM INA (Pg.g) OR CLK2 (Fe.7)
ORINB (Pe.7)
Detall A Detali B
State Registers Py - Py . _ Output Registers Fy - F7

OEANIT/PDA,g
0 (PIN 19) 1

Detall C
Pln 19 Options: OE, Initialization, Power Down and Input 16

FROM P47 AND Pg.3 AND
AND ARRAY Fe7 INT Fo.g INT

INA

NT.
T INY
INT

v
| "

FROMPIN 19
CONTROL

Detail D
Internal and Externel Initlalization
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PLC415

CMOS Programmable Logic Sequencer (17 x 68 x 8)

DETAILS FOR PLC415 LOGIC DIAGRAM (Continued)

T=46-13-Y7

OEB OEA INB INA P63 PS2eés P2 Pt Po

2| |8l

SRR Sle

T
TO OR ARRAY

Complement Array Detail

The Complement Array Is a special sequencer
feature that is often used for detecting illegal
states. It is also ideal for generating
IF-THEN-ELSE logic statements with a mini-
mum numbar of product terms.

Tha concept is deceptively simple. If you sub-
scribe to the theory that the expresslons
(/A «/B + /C) and (A"+ B + C) are equivalent,
you will begin to see the value of this single term
NOR array.

The ComplementArray is asingle ORgate with
inputs from tha AND array. The output of the

ABSOLUTE MAXIMUM RATINGS?

Complement Array is inverted and fed back to
the AND array (NOR). The output of the array
will be Low if any one or more of the AND terms
connectedto itare active (High). if, however, all
the connected terms are inactive (Low), which
is a classic unknown state, the output of the
Complement Array will be High.

Consider the Product Terms A, B and D that
reprosent defined states. They are also con-
nected to the input of the Complement Array.
When the condition (not Aand not B and not D)
exists, the Complement Array will detect this
and propagate an Active-High signal to the

AND array. This signal can be connected to
Product Term E, which could be used in tum to
resetthe siate machine to a known state. With-
out the Complement Array, one would have to
generate product terms far all unknown or ille-
gal states. With very complex state machines,
this approach can be prohibitive, both in terms
of time and wasted resources.

Note that the PLC415 has 2 Complement Ar-
rays which allow the user to design 2 indepen-
dentComplementfunctions. This is particularly
useful if 2 independent state machines have
been implemented on one device.

SYMBOL PARAMETER RATINGS UNIT
Veo Supply voltage +7 Voc
Vin input voltage +55 Voe
Vour Output voltage +5.5 Voo
lin Input currents -30 to +30 mA
lout Output currents +100 mA
Ta Operaling temperature range -55to +125 °C
Tsta Storage ternperature range -65 10 +150 °C
NOTE:

1. Stressesabovethose listed may cause malfunction or permanentdamage to the device. This is a stress rating only. Functional operation atthese
or any other condition above those indicated in the operational and programming specification of the device is not implied.

March 1990
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CMOS Programmable Logic Sequencer (17 x 68 x 8) - PLC415
N 1-4b-13-49

DC ELECTRICAL CHARACTERISTICS -55°C < Ty < +125°C, 4.5V < Ve < 5.5V

SYMBOL PARAMETER TEST CONDITION - UMITS UNIT
C Min | Typ' | Max
Input voitage? 7
Vi, Low Voo = Min 0.3 0.8 v
Vi | High , Veg = Max 20 Vg +0.3 v
Qutput voltage?
Vor Low Veg = Min, lg = 16mA ) 0.5 \
Vou High lon = -3.2mA 24 \
input current I . - ] _
I Low Viy = GND -10 pA
It High Vi =Veeo 10 HA
Qutput current ] ] s ]
. " Vour=V 10 HA -
-2 ouT = Veo
loorn | HiZstato Vour = GND 7 7 -10 pA
los Short-cireuit 3.8 Vour = GND -130 mA
lecsa Vee supply eurrent with PD asserted? Voo = Max, Viy =0 or Veg 50 100 HA
lee Veo supply current Active 4.8 loyt = OmA atf=1MHz 60 mA
(TTL or CMOS Inputs) Vee = Max atf= Max 90 mA
Capaclitance ] . ) —
C Input B - Ve =6V, Viy =20V 12 17 pF
Ca 1o Va=20V - 15 20 pF
NOTES: )
1. Alltypleal values are at Vog = 8V, Ta = +25°C.
2. All vollage valuas are with respect to network ground terminal;
8. Duration of short-cireuit shoutd not exceed ona second. Test one at a time.
4. Tested with TTL input levels: V|_ = 0.45V, Viy = 2.4V. Measured with all inputs and outputs switching.
§. Referto Figure 1, lec vs Frequency (worst case).
6. Rafer to Figure 2 for Atpp vs output capacitance loading. - :
7. The outputs are automatically 3-Stated whan the device is in the Power Down made. To achleve the lowest possible current, the inputs and
clocks should be at CMOS static levels. :
0 —F 7
0 o et [
o
L1
€0 ] 5
50 [ 4 /V/
E w0 g /
a,
8 £ 8
S 30 < ' A |
20 o //
g
0] 14
[ 2
12 4 6 8 10 12 4 16 19 0 20 40 60 80 100 120 140 180 180 200
f(MHz) OUTPUT CAPACITANCE LOADING (pF)
Flgure 1, Icc va Frequency (Worst Case} Figure 2, Atpp vs Output Capacltance Loading (Typleal)
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CMOS Programmable Logic Sequencer (17 x 68 x 8} : - - PLCA15
* T-Y4e-13-49

AC ELECTRICAL CHARACTERISTICS R, = 2520, R, = 1789, -§5°C 5 Ta < +126°C, 4.5V < Voo < 6.5V
SYMBOL PARAMETER FROM T0 TEST LIMITS UNIT
CONDITION | Min | Typ | Max

Puise width i
toKH Clock High ) CK+ CK- 80pF 25 10 ns
ke Clock Low ~ CK- CK+ 30pF 25 | 10 ns |.
tiNTH Initialization Input pulse INIT INIT- 30pF 20 ns
Set-up lime )
tist Input (1) +- CK+ 30pF 45 | 25 ns
1 ts2! Input through Complementarmay )+~ CK+ 30pF 65 | 40 ns
[ Power Down Setup (from PD pin) PD+ CK+ 30pF 38 15 ns
Tspu Power Up Setup (from PD pin) PD- First Valid CK+ 30pF 38 30 ns
tys' Power an Preset Setup Voot CK- 30pF 0 ns
okt | Qieekfesuma aftor INT) when using INIT- ok apF | 10 | 5 ns
No' | BN trom AND aayy | ek ok- il Rl ns

okt | Sk fockout {befere INIT) whan Us- oK- INIT- apF. | 10 | 3 ns
Clock lockout (before INIT) when us- ]

tweke' | ing P-term INIT (trom AND array) CK- INIT- SpF {0 | 8 ne

Propagatlon delays . ] )

teko Clock to Output CK+ (F) +- 30pF i 6 | 80 | ns

tppz Power Down to outputs off PD+ Outputs Off SpF 25 35 ns

teuar mﬁg‘;gﬁi’e%ug&’fu{\g‘;%e PD- Cutputs Active 30pF 20 40 ns

1 Power Up to outputs Active

tryaz with P-term Oulgut Enable! PD- Cutputs Active _ 30pF 37 60 ns
iy | (el clock o Power Down dolay | | agt vald Clock PD+ apF | 25 | 15 ns
tHPD First valid dlock cycle beforePowerUp Sgﬁéng'lggfg;m PD- 30pF 0 -25 ns
togs Output Enable: from /OE pin OE- - Qutput Enabled 30pF 15 30 ns
toea! Output Enable; from P-term (1) +/- Output Enabled 30pF 25 40 ns
tont Output Disable; from /OE pin OE+- Output Disabled | - 5pF 20 | 30 | ns
too2 Output Disable; from P-term ’ )+~ Output Disabled ‘5pF ] 3 | 40 | ns -
Nt INIT to output when using INIT pin INIT+ (F) +- 30pF 22 3 | ns
N2 INIT to output when using P-term INIT (1) +/~ (F) +/- 30pF 35 45 ns
topg! Power-on Praset (F,, = 1) Veo + (F) + L 30pF 15 ns
Registerad operating period; 3 .
okt | (hr + toxon) {1y + (F) + 30pF _ 40 | 60 ) ns
q Registered operating period with

foxe Complement Array (ks2 + tckat) (1) +/- (F) +- :30pF & | 75 | ns

Hold {ime ) )

ty | tnputHold ] ok T ®« | a0pF | [-10] o | ns

Frequency of operation ]

forx Clock (teggle) fraquency C+ C+ 30pF 15 45 MHz

Reglstered qperating frequency . . -
fuaxt (o + koxot) () + (F) # 30pF | 193 22 MHz
Registered operating frequency with .
fMAx2 cOmplemeﬂlAﬂ'ay (tls2 + tCKOl) (l) +l- (!:) +- , SOPF 1.9 16.4 MHz
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CMOS Programmable Logic Sequencer (17 x 68 x 8)

PLC415

T-Y6-13-4n

TEST LOAD CIRCUIT VOLTAGE WAVEFORMS
30V o e .
0%
f v
Vee ov 10%
Ny L. P —] l—
F
{ ° i 25ne R 25ns
! put | +30v .
| F7 J—v- R2 G ’ 7 oo
=—]us I {INCLUDES
= = SCOPEANDJIG —_— 1%
o—-]cK INT/OE J+—o0 CAPACITANCE) o
= L
L 2.5ne 2508
- MEASUREMENTS: )
Al citcuR delays are moasured at the +1.6V level of
Inputs and outputs, unless olherwise speciied.
Input Pulses
TIMING DIAGRAMS
v
b.hs 1.5V 1.5V
ov
— 4y g —
+3V
CLK12 1.sy 1.5v 1.5V
— ov
145 CKH 0 oKL
VoH
Fo.Fy 15‘ % 1.5V
[+ 1CKO™ Vot.
i tokp ———* oD
AV
TE 1.5V 1.5V
{from OEA/B of Pin 19) o
toE
Sequentlal Mode
Ky
lo.he
ov-
2V
CLK12 15V 1.5V 1.5V o
- o
CKH— KL
Vou
Fo.F? 1.5V| 18V
-—— 2 ’{L VoL
AT
tvekfetive teko
v
r / \
(FROM INA/B OR PIN 19) 1.8V \\\\\\\ 15V
7 RN o
M————YNTH
Asynchronous Inittalization
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CMOS Programmable Logic Sequencer (17 x 68 x 8)

PLC415

The PLC415 has aunique power down feature
thatis ideal for power sensitive controller and
state machine applications. During idle peri-
ods, the PLC415 can be powered down to a
near zero powercansumption level of tess than
100 micro Amps. Extemally controlled from
Pin 19, the power down sequence first saves

TIMING DIAGRAMS (Continued)

the data in all the State and Qutput reglsters. In
order to insure that the last valid states are
saved, there are certain hold imes associated
with the first and last valid clock edges and the
Pewer Down input pulse. The Outputs are then
automatically 3-Stated and power consumption
Is reduced to a minimum,

Oncae in the power down mode, any or all afthe *
inputs, Including the clocks, may be toggled

without the loss of data. To obtain the lowest

possible power level, the inputs should be at

static CMOS Input levels during the power

down period.

TSI YAVAVAVAVAVAVAVAVAVAVAVAV A '
ADDRESS ADDRESS 'A‘A‘A’A‘A’AA’A‘A‘A‘A’A P X
LAST VALID FIRST VALID
cLOCK cLocK
ee e
CLOCK
LI N ]
SHPY P YsPD cee YHPD Yspu CKO
PO PN //
‘_‘PDZ—’I tPuAL2
outeue e ) oo g
- POWER DOWN POWER UP
Power Down Enable and Disable
sV
L +
Voo 7 45V
o
[~ tppR—+
" ‘ — ey S Gutet B VOH
Fo.Fy \ 1.5V [Fal=1 1.5\) Frlet
NN LM
teKo
- 4V
CLK12 1.5V 4 . 15V Z 1.5V §
-_—-'7_-__, K ov
Vs —»
teKp ——— v
lo.lis 1.8 1.8V
ov
43 —>+—tH
Power-On Preset
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CMOS Programmable Logic Sequencer (17 x 68 x 8)

TIMING DIAGRAMS (Continued)

PLC415

T=4¢ - 3.«[{7—

lo-lite v
) 1.5 -
lia<lg )( o
z "! +10V
aov 80V
/ Ne— v
t12 1.5V 1.5V
\ w
e
/ b Pt
. CLK 15V 15V°
-l 7 ov
[+t tCKH [ v
“THTERNAL oH
G0-% sieRec.  (P8) _ Ns) B
i~ VoL
. = tspE i+~ tspp 1 Vou
L/ I/ )
S N W 4757, T,
*~ toKo
OE
- OV
. Diagnostic Mode—State Reglster Outputs
+10V
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CMOS Programmable Logic Sequencer (17 x 68 x 8)

TIMING DEFINITIONS .
SYMBOL PARAMETER SYMBOL PARAMETER SYMBOL PARAMETER
fok Minimum guarantead toggle tispy Required delay batween the Delay between Vg (after
frequency of the clock (frgm : bee;llnning of Power Down tPPR powgr-on) and whcgn( Qutputs
Clock High to Clock High). Low and the positive become preset at*1”,
- transition of the first valid
fuaxy,2 | Minimum guaranteed clock. T truat2 | Delay between beginning of
~ | operating frequency. o Required delay between Power Down Low and when
toxn Width of Input clock pulse. beginning of valid input and Outputs becama Active (valid)
sitive transition of Clock. and the clrcut s "powered
toi. Interval between clock po - | up" See AG Spedifications.
pulses. tisa Required delay between -
. baginning of valid input and tan Required delay batwean
texps | Mintoium guaranteed positive transition of Clock, positive transition of Clack
N operating pericd - when not when using optional and end of valid Input dala
using Complement Array. - Complement Array (two when jamming data into State
— passes necessary through or Output Registers In
toxpz Minimum guaranteed the AND Array). diagnostic mode,
operating period - when using -
- | Complement Array. tavekr | Required delay between the tRH Required delay between
- — negative transition of the positive transition of Clock
teka Delay between positive clock and the negative and and of Inputs ly1 or lio
transition of Clock and when transition of the transition to State and Output
Qutputs bacome valid (with Asynchronous Initialization Register Input Jam
outputs enabled). when Oxlls;:\g external INIT Diagnostic Modes,
" control (from pin 19) to respectively.
L] Reﬁ%ﬁgﬁgﬁ?&?ﬁ?&k guarantee that the clock edge pectiely.
Bnd andl of valid Input data Is not detacted as & valid ts | Required defay between
" P - negative transition. when inputs lyy or hig
turp Required delay between the 2 | Required delay between the transition to State and Gutput
positive transition of the ke neegaﬁve lransrﬁon of m'; Register Input Jam
beginning of the first valid dlock and the negative Diagnostic Modes,
dlock cycle to the beginning transiton of the respactivaly, and when the
of Power Down Low to Insure Asynchronous Initialization, output pins become available
that the IZSLWE:WGS are when using the internal INIT as inputs.
intact and that the next - control (from P-terms INA ' e——
positive transition of the clock and |NB(), to guarantée that Isho -Eae'aY petwetn input 'ég ad
- | fsvaid. - the clock adge i$ not datected Wi the Ouiputs reffect the
Py Roquired delay botween the as a valid negative transition. contents of the Output
positive transition of the last toor Delay between beginning of Register.
valid dock and the beginning Output Enable High and -
of Power Down High to insure when Outputs are in the tsRe Delay botwaen Input
that last valid states are OFF-stale, when using transition to Diagnastic Made
saved, external OE control {from and when the Ouiputs refiact
pin 19). the contents of the State
tarn | Width ofinitialization input Register.
pulse. tooz Delay between beginning of -
- Output Enable High and tvekt Required delay between
tars Delay between positive when outputs are in the negative transition of
transition of Initialization and OFF-State when using Asynchronous Initialization
when Cutputs become valid internal OE contrel (from and negative transition of
when using external INIT P-terms OEA and OEB). Clock precading the first valid
control {from pin 19). — clock pulse when using
— togt Delay between beginning of extermal INIT control {pin 19).
tame Delay between positive Qutput Enable Low and when
transition of Initialization and Outputs become valid when tycke Required delay between the
when outputs bacome valid using extarnal OE control nagative transition of the
conrl (1o P amms INA L o ragsavp taonct
toez Delay between beginning of ton o
and INB). 7 Output %«;able Low ;ndl:vhen '3;%2? guco'élfmesgi ﬁgeuﬁsrii‘g
t Required delay between the outputs bacome valld when
SPO beeginning o Bowor Dowr:h using internal O control lgtemal IINNIX W’éum‘éfmm
High (from pin 19) and the gfgg; P-terms OEA and -torms INA and INE).
positive transition of the next - : tvs Required delay between Voo
dlock to insure that the clock oz Delay between beginning of (after power-on) and negative
sgﬁg 533: de‘tjeg‘le:iﬂa‘:? Power Down High and when transition of Clock preceding
4 and that the last outputs are In OFF-State and first reliable clock pulse.
valid stales are saved. the circuit is "powered down”.
March.1980
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LOGIC PROGRAMMING

PLC415 loglc designs can be generated using
Signetics AMAZE design software or several
other commercially available, JEDEC standard
PLD design software packages. Boolean and/
or state equation entry format is accepted.
Schematic capture entry formats are also sup-
potted,

PLC415 logic designs can also be generated
using the program table format detailed on the
following page(s). This Program Table Entry
format (PTE) is supported by the Signetics
AMAZE PLD design software. AMAZE is avail-
able free of charge to qualified users,

INITIALIZATION (F"F!ESET/FRESET)11 OPTION - (P/R)

To implement the desired logic functions, each
logic variable (I, B, P, S, T, etc.) from the logic
equations if assigned a symbol. TRUE, COM-
PLEMENT, PRESET, RESET, OUTPUT EN-
ABLE, INACTIVE, etc., symbols are defined
below. -

F R P R PR : e
N, ] ] | N, ]
7 —
N, N
P >
Ny Ny INT y
{ ACTION [ cone ] {  acmion |_cove | [ Acmon | cooe 1 | ] —AGTION | cooe ]
Unoevenmmare®™®®] o | | [ emeser® | w | l__meser® | ¢ | Isomrruncniond®] . |
“AND"” ARRAY - (1), (P)
Lp (1.3 Lp Lp WP Lp LP Lp
15 1B LB 4
Tn Ta Tn 1T
[ smie [ cooe | [ smre [ cobe | [ smaw_ T cooe | [ sAte | cooE |}
L_maomveh2 | o | | Y | T ] iP [« | [oowveare | - |
Notas are on page 872, -
March 1990
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LOGIC PROGRAMMING (Continued)
PIN 19 FUNCTION: POWER DOWN, INIITALIZATION, OE, OR INPUT

Power Down Mode P-Term Initlalizatlon Control
FROM AND ARRAY
(PD FUSE) (NT/OE FUSE)
POWER DOWN
TE DISABLED
R FROMPIN 19

PRESET/RESET
TO REGISTERS

1HIT D{SABLED
FROM PIN 19
INTERNAL INIT FUSE

hig DISABLED 1T DiSABLED
FROMPIN 19
INTEANALINITFUSES | CODE
POWER DOWN FUSE cone ; PAEAMINT CONTROL | W//8

FIN 18 AS POWER DOWN s

- POWER DOWN FUSE CODE

[ EXTERNAL \NIY/OE FUSE CODE POWER DOWN ENABLED OR
| EXTERNAL INIT/OE DISABLED L DISABLED HORL
External Initialization Control P-Term OE Control.
(PD FUSE) (INIT/TE FUSE) FROM AND ARRAY
POWER DOWN
DISABLED TE DisanLeo
FROMPIN 19 1
INIT CONTROL ) .
FROMPIN 19 PIN19 QUTPUT ENABLE
CONTROL
l1g NSABLED INTERNAL OE FUSE
= OE DISABLED
PO FUSE [ cooe FROM PiN 19
POWER DOWNDISABLED | !
EXTERNALIMTIOE FUSE__ | CODE | [ nTERNAL OF FUSES cooE |
PIN19ASEXTERNALINT | LV | P-TERM OE CONTROL we ]

INTERNAL INIT FUSES CODE POWER DOWN FUSE CODE

P-YERM INIT ACTIVE OR POWER DOWN ENABLED OR
INACTIVE HORL® DISABLED HORL
External Output Enable Control
{PD FUSE) {INIT/OE FUSE)
POWER DOWN OE CONTROL
FROM PIN 19 FROMPIN 19
INIT DISABLED ’
FROMPIN 19 PIN1O
f1g DISABLED
PD FUSE CODE
POWER DOWN DISABLED L
[ EXTERNALINTIOEFUSE | CODE
| PIM19ASEXTERNALGE | M
INTERNAL INIT FUSES CODE
P-TERM OE ACTIVE OR 78
INACTIVE HORL™
Notes are on page 872.
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LOGIC PROGRAMMING (Continued)

“OR" ARRAY - J-K FUNCTION - (N), (F)

T=46-13 -7

Tn Tn _ Tn i Tn .
"-F—% > a MF—*—{ >4 al— N-F———-) >4 ol N-F——{ >4 al—
et || wt D | | et | | m D

ACTION | cope -} | Action [ “cooe "} { AcmoN | cooe ] | AcTion | cove ]

ToeGLe2 | o | L sEr [ w1 {Reser ] L] [ oonTeare | - |
“COMPLEMENT" ARRAY - (C)

[ c ] -]
3 .3 T T
T Tn Tn Tn
[ aoon | cooe ] | AcmioN [ cone ] [ acmon ] cooe | | AcmoN | cooe ]
AcTive® 3 0 L _ocenemare | A | |__rroPacarE | ] {_mansparent | . |
CLOCK OPTION - (CLK1/CLK2)
CLK2 Clxz
q q
CLKS .. ~ CLK1
[ortion T cooe ] [ _opmon [ cooe }
Lekiohyt | ¢ |} I&Knndcm?l H_|
NOTES: )

1. Thisls the Initial unprogrammed state of all finks.
Inhibited if any one of its | o P link pairs is left intact.

. Any gate Ty, will be unconditionally
. To prevent oscillations,

. When using Power Down feature,
. If the internal (P-tarm) control fuse

© O NN

meants (State and Output Register)

device, You mustprovide a next state ju

10.L = cell unprogrammed.
H = cell programmed.

11.Inputs 10, 11 and 12 (pins 25, 24, & 23) can be used for sy
connected to product terms INA, INB, OEA or OEB if
ciated with the internal INIT and OE

March 1990

group of 8 registers. Pg_ 3 and Fy. 3 are banked together in one group,
b n (Pin 19) and P-terms INA, INB, OEA and OEB,
. The PLC415 also has a power-up preset feature. This feature insures that the device wil power-up in a known state with all register elg-

this state is not allowed for C link pairs coupled to active gates T,

. Thase states are not allowed when using PRESET/RESET option.

. Input buffer 15 must be deleted from the AND array (i.e., all fuse locations *Don't Care*) when using second clock option.

INPUT 16 is automatically disabled via the

for INIT andfor OE is programmed as Active High, the associated External Contro! function will be perma-

nently disabled, regardiess of the state of tha External INIT/OE fuse.

. One internal control fuse exists for each
trol can be split between the INIT/OE pi

design software,

asare P4.7and Fy. 7 Con-

at a logic High (H). When programming the device It s important to realize this Is the Initial state of the

mp if you do not wish to use all Highs (H) as the present state.

pervoltage diagnostic mode tests. It is recommended that these Inputs not be
you intend to make use of the diagnostic modes due to the fact that the patterns asso-
control product tarms may interfere with the diagnostic made data loading and reading.
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PROGRAM TABLE
: AND OR (Ns, Fn) OPTIONS
{im, Ps) (Cn) E I ENTERNAL INIT ILl FOWER DOWN INTIALZATION
INAGTIVE o] [mactive o fooas [ExrennaLOE  [H] | ENZELED i PRESET . W
WER DOWN
P H| | GENERATE A NTERRALTNTOR [ 5] | DISABLED RESET Y
L L| | PROPAGATE |+ TRRTONY ] NOINT -
DONTCARE || [TRANSPARENT |- ITENANTOE || G OO TAND 2 TH] | NoETERMNATE [0

D O 0

INPUT (Im) PRESENT STATE (Ps) NEXT STATE (Ne) OUTPUT (Fn)
Teapianienopis JB [i7fieJis[M T3 i2 i [10 [P7iPe |P5[P41P3 [P2IP1PO N7[NG[NS[N4 [N3[N2[N1[NOJF7 [F6 iFS [F4 [F3 [F2 [F1 [FO

1 ] L
] L ] {
l L} I, 1
| | I I
| 1 | |
H H i H
1 | T 1
| I ' ]
1 i i i ]
10 ] | | i 1
3 : : z : ;
| 13 I I | | | I
! : : { : | :
[18 1 I N 1 I T
2 | " | ! | |
19 t | i t { :
[ 20| 1 1 ] ] 1
: : e | | ;
2 % ] 1 ] 1 1 |
[ =z | 24 | H 1 x I I H
8 O |25 T I T T T ¥
3 w o [z I T T I T I
€ & @ : : + : : :
a a © I I 1 T [ |
30 1 | 1. | ) I
K t T T t T t
32 1 H 1 { 1 1
33 - ] ] ] 1 !
[ 34 H H H H H H
1 ] I ] ] 1
| 36 ! | ] ] | ]
i 37 L H H H i H
38 1 T i T 1 T
39 | T I T 1 I
|40 1 1 1 } |
A T T T T L)
| 42 1 ] 1 1 [
43 | 1 I 1 1
44 t T t t +
. 45 I 1 ] 1
45 ] 1 1 | |
[ 47 H H H H H
48 I T I ) T
[ 49 | -l | ] ]
50 N H 1 y L N
5t T T T T T I
[ 52 | I | I T T
| 63 1 ] 1 ] I 1
_51 1] L] 1 L] T L]
52 1 | I | | |
** 1 ] 1 (]
wl * 57 T T T T
= k E i I i i
§ < g [= | | | |
o | 60 HEl H y H H
€ ¢ o [l { I I ¥ 1
W o UWls ] 1 ] ] ]
Z = 2 (e ) 1 H H ) H
e o O e 1 1 1 1 1 t
o § 9 g I I I I I - I
poo } =~ 2 1RA 1 1 1 t 1 t
O ? O [okA T T T T T T
PINNO. 19202!22232{25262723456159 1911121315151718
PN )
LABELS
NOTES:
1. (n\heunpmgvanvnedslalealleellsaxe hus, the programtable for an d davice would contaln "0"s for ail product terms {lnactive) and
slates The defavk of unpmqra:mnd state of a4 other oplions Is "L,

2, Unused Cn, Im and Ps cells dre normally programmed as Don Care (-).
3, Unused product terms can be left blank (Inacdva) for future code modification,
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ERASURE CHARACTERISTICS
(For Quartz Window Packages
Only)

The erasure charactetistics of the PLC415 Se-
ries devices are such that erasure begins to oc-
cur upon exposure to light with wavelengths
shorter than approximately 4000 Angstroms
{A). It should be noted that sunlight and certain
types of fluarescent lamps has wavelengths in
the 3000 - 40004 range. Data shows that con-
stant exposure t6 room level fluorescent light-
ing could erase a typical PLC415 in
approximately three years, while it would take

March 1990

approximately one week 10 causa erasure
when exposedto direct sunlight. If the PLC415
istobe exposedtothese types of lighting condi-
tions for extended periods of time, opaque la-
bels should be placed over the window to
prevant unintentional erasure,

The recommended erasure procedure for the
PLC415 is exposure to shortwave ultraviolet
light which has a wavelength of 2537 Ang-
stroms (A). The integrated dose (i.e., UVinten-
sity x exposure time) for erasure should be a
minimum of 15Wsec/em2. The erasure time
with this dosage is approximately 30 to 35

874
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minutes using an ultraviolet lamp with a
12,000pW/em? power rating. The device
should be placed within one inch of the lamp
tubes during erasure, The maximumintegrated
dose a CMOS EPLD can be exposed to without
damage is 7258Wsec/em? (1 week @

12000uW/cm?). Exposure of these CMOS
EPLDs to highintensity UV lightfor longer peri-
ods may cause permanent damage.

The maximum number of guaranteed erase/
write cycles Is 50. Data retention exceeds 20
years.



