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Features

* Pin-for-Pin Compatible, Functional Superset of PLS105/A and PLUS405
Logic Sequencers
¢ Zero Standby Power of Less than 100 pA (Worst Case)
Power Dissipation at fmax = 80 mA (Worst Case)
* CMOS and TTL Compatible
e Programmable Asynchronous Initialization and OE Functions
Controllable from AND Array or External Source
e 17 input Variables
8 Qutput Functions
68 Product Terms
64 Transition Terms
4 Control Terms
8-bit State Register
8-bit Output Register
2 Transition Complement Arrays
Multiple Clocks
Diagnostic Test Modes Features for Access to State and Output Registers
Power-on Preset of all Registers to "1"
J-K Flip-tlops
Automatic Hold States
e Securlty Fuse
¢ 3-State Outputs
* Second Source to Signetic’s PLC415-16

Description

The ATS415 PLD is a CMOS Programmable Logic Sequencer of the Mealy type. The
ATS415 is a pin-for-pin compatible, functional superset of the PLS105 and PLUS405 Bipolar
Programmable Logic Sequencer devices.

The ATS415 is ideally suited for high density, power sensitive controller functions. The Power
Down feature provides true CMOS standby power levels of less than 100 pA. The EPROM-
based process technology supports operating frequencies of 16 to 20 MHz. The ATS415 has
been designed 1o accept both CMOS and TTL input levels to facilitate logic integration in
almost any system environment.

The ATS415 architecture has been tailored for state machine functions. Both arrays are
programmable, thus providing full interconnectability. Any one or all of the 64 AND transition
terms can be connected to any (or all) of the 8 buried state and 8 output registers.

Two clock sources enable the design of two state machines on one chip. Separate INIT func-
tions and Output Enable functions for each are controllable either from the array or from an
external pin. The J-K flip-flops provide the added flexibility of the toggle function which is
indeterminate on S-R flip-flops. The programmable initialization [eature supports
asynchronous initialization of the state machine to any user defined pattern.

The unique Complement Array feature supports complex ELSE transition statements with a
single product term. The ATS415 has 2 Complement Arrays which allows the user to design
two independent complement functions. This is particularly useful if two state machines have
been implemented on one chip.
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1#/CLK Clock and Logic Input eg 7 zhns »
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F# Bidirectional Buffers : ittty
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Vec +5V Supply
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PIN DESCRIPTION

-

PIN NO.

SYMBOL

NAME AND FUNCTION

POLARITY

1

2,3,5-9,
26-27
20-22

23

24

25

10-13
15-18

CLK1

hz

Fo-Fy

INIT/OE
1¢/PD

Clock: The Clock input to the State and Output Registers. A Low-to-High transition on this
line is necessary to update the contents of both registers. Pin 1 only clocks Pg_3and Fy_5
if Pin 4 is also being used as a clock.

Logic Inputs: The 12 external inputs to the AND array used to program jump conditions
between machine states, as determined by a given logic sequence. True and complement
signals are generated via use of "H" and "L".

Logie Input/Clock: A user programmable function:
» Loglc Input: A 13th external logic input to the AND array, as above.

# Clock: A 2nd clock for the State Registers P4 _7 and Output Registers F4 7, as above.
Nate that input buffer | must be deleted from the AND amay (i.e., all fuse locations “Don’t
Care”) when using Pin 4 as a Clock.

Loglc/Diagnostic Input: A 14th external logic input to the AND array, as above, when
exercising standard TTL or CMOS levels. When |, is held at +11V, device outputs Fo - F;
reflect the contents of State Register bits P — P;. The contents of each Output Register
remains unaltered.

Logic/Diagnostic Inpul: A 15th external logic input to the AND array, as above, when
exercising standard TTL or CMOS levels. When |, is held at + 11V, device outputs Fp — F,
become direct inputs for State Register bits Pg — P;: a Low-to-High transition on the appro-
priate clock line loads the values on pins Fp — F; into the State Register bits Py ~ P;. The
contents of each Output Register remains unaltered.

Logic/Diagnostic Input: A 16th extemal logic input to the AND array, as above, when
exercising standard TTL or CMOS levels. When |, is held at + 11V, device outputs Fo— F;
become direct inputs for Output Register bits Qg — Qy; a Low-to-High transition on the ap-
propriate clock line loads the values on pins Fy — F; into the Output Register bits Qg — Q.
The contents of each State Register remains unaltered.

Logic Outputs/Diag ic Outputs/Diag ic Inputs: Eight device outputs which nor-
mally reflact the contents of Output Register Bits Q; — Q;, when enabled. When {,5 is held
at +11V, Fo — F; = (Pg ~ P7). When |l is held at +11V, Fy — F; become inputs to State Reg-

ister bits Py — P7. When |yq is held at +11V, Fo - F, become inputs to Output Register bits

External Initialization, External /OE, PD or l,5: A user programmable function: Only one
of the four options below may be selected. Note that both Initialization and /OE options are
altemately available via the AND array. (P-tarms INA, INB, OEA, and OEB.)

* External Intializatlon: Provides an asynchronous Preset to logic *1* or Reset to logic
*0" of any or all State and Output Registers, determined individually on a register-by-
register basis. INIT overrides the clock, and when held High, clocking is inhibited. Normal
clocking resumes with the first full clock pulse following a High-to-Low clock transition, after
the INIT pulse goes Low. See timing diagrams for tyvck and tyck. Note that if the External
Initialization option is selected, |14 is disabled automatically via the design software and the
Power Down and External OE 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 Output Regis-
ters. Note that if the External OE option is selected, ¢ is disabled automatically via the
design software and the Power Down and External INIT options are not available. Internal
INIT is available via P-terms INA andror INB. This option can be selected for one or both
banks of registers.

¢ Power Down: When invoked, provides a Power Down (zero power) mode. The contents
of all Registers is retained, despite the toggling of the inputs or the clocks. To obtain the
lowest possible power level, all Inputs should be static and at CMOS input levels. Note that
if the PD options is selected, 1 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 exteral logic input to the AND array as above. Note that when
the I4¢ option is selected, the Power Down, External /OE and External INIT are not avail-
able. Internal OE and Internal INIT are available from P-Terms OEA/OEB and INA/INB,
respectively.

Active-High (H)

Active-High/Low
(HA)

Active-High/Low
(HA)
Active-High (H)

Active-High/Low
(HA)

Active-High/Low

(HA)

Active-High/Low
(HAL)

Active-High (H)

Active-High (H)

Active-Low (L)

Active-High {H)

Active-High/Low
(HA)
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TRUTH TABLE 1,2,3.4,5

OPTION
Vee INIT OF ho Iy [ cK J K Qp O F
H X X X X X X HIL HIL [on
X 11V X X T X X Qe L L
X A1V X X T X X Qp H H
X X +1V X T X X L Qe L
X X 1V X T X X H Qe H
X X X +11V X X X Qe Qe Qe
L X X X X X X Qp Qe Qr
+5V H X X X X X X Qp O Hi-Z
X Y X X T X X Qp L L
X 1V X X T X X Qp H H
X X +11V X T X X L [oR L
X X Y X T X X H Qe H
L X X SV X X X Qp ar Qp
L X X X X X X Qe Qr r
L X X X T L L Qe Qe Qe
L X X X ) L H L L L
L X X X T H L H H H
L X X X T H H ¢ or oF
T L L X X X X X X H H H
NOTES

BWN

. Pasitive Logic:

SRErIK) =To+ Ty +To+. .. Tes
Tn={Co, C1)llg. 1. I2. - - ) (Po. Py ... P9)

denotes transition from Low-to-High level.
. X = Don't Care (<5.5V)

H/L implies that either a High or a Low can occur, depending upon user-programmed Initialization selection (each State and Output Register

individually programmabile).

on the output pins are forced by the user.

VIRGIN STATE

A factory-shipped virgin device contains all
fusible links intact, such that:

1.

[ T N /L B V)

INIT/OE/PD/ 14 is set to INIT. in order to
use the INIT function, the user must
select either the PRESET or the RESET
option for each flip-flop. Note that regard-
less of the user-programmed initialization,
or even if the INIT function is not used, all
registers are preset to “1” by the power-up
procedure.

All transition terms are inactive (0).
Ali J/K flip-flop inputs are disabled (0).

. The Complement Arrays are inactive.

. Clock 1 is connected to all State and

Output Registers.

LOGIC FUNCTION
Typicel State Transition:
02 OF ‘
@ PrESENT STATE
STATE REGISTER ‘BrC-

&) v

SETQq:So =(0z-Q  Gg)-X-B-C...
Ro=0
RESET Oy: 81 =
1'52 Q'Gp)-X-B-C.

HOLD Qp:Sp 20
Rp=0

AIMEL

. When using the F, pins as inputs to the State and Output Registers in diagnostic mode, the F buffers are 3-Stated and the indicated levels
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FUNCTIONAL DIAGRAM
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LOGIC DIAGRAM
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DETAILS FOR PLC415-16 LOGIC DIAGRAM

TOAND , Pn_
ARRAY
70 QUTPUT
—I >— 4 [ i
-

A

P _R
FROM OE PIN 19
OR PTERM OEA (Fg_3)
OR OFB (Fg—7)
FROM INIT PIN 19 w L%m

FROM INIT PIN 19 FROM CLK1 :m-mw

OR PTERM INA (Pg_3) OR CLK2 (Fe-7

ORINB (Py_7)

Detail A Detsil B
State Reglsters Py - P; Output Registers Fp - F,
Fa-Fp0E Fo-F3 OF

— o

Detsil C
Pin 19 Opti OE, Initialization, Powsr Down and Input 16

FROM P47 AND Pp-3 AND
AND ARRAY FezINT Fop3 INIT

INA

INT.
INT

FROM PIN 19
CONTROL
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DETAILS FOR PLC415-16 LOGIC DIAGRAM (Continued)

ATS415

OEB OEA

INA P63 P62 ese P2 P1 PO

(3]
-

IZEI

ssjs]sjs[c=olo]s

co

T
TO OR ARRAY

Complement Array Detall

!

The Complement Array is a special
sequencer feature that is often used for
detecting illegal states. It is also ideal for
generating |F-THEN-ELSE logic statements
with a minimum number of product terms

The concept is deceptively simple. If you
subscribe to the theory that the expressions
(/A » /B » /C) and (K + B + C) are equivalent,
you wilt begin to see the value of this single
term NOR array.

The Complement Array is a single OR gate
with inputs from the AND array. The output of
the Complement Array is inverted and fed
back to the AND array (NORY). The output of
the array will be Low if any one or more of the

ABSOLUTE MAXIMUM RATINGS?

AND terms connected to it are 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
represent defined states. They are also
connected to the input of the Complement
Array. When the condition {not A and not B
and not D) exists, the Complement Array wilt
detect this and propagate an Active-High
signal to the AND amay. This signal can be
connected to Product Term E, which could be
used in turn to reset the state machine to a
known state. Without the Complement Array,
one would have to generate product terms for

SYMBOL PARAMETER RATINGS UNIT
Voo Supply voitage +7 Voc
Vin Input voltage +55 Voe
Vour Qutput voitage +55 Voo
IN input currents -30to +30 mA
lout Output currents +100 mA
Tamo Operating temperature range Oto +75 °c
Tsig Storage temperature range 6510 +150 °c

NOTES:

1. Stesses above those listed may cause malfunction of permanent damage to the device. This
is a stress rating only. Functional operation at these or any other condition above those
indicated in the operational and proagramming specification of the device is not implied.

AlmEL

all unknown or illegal states. With very
complex state machines, such an approach
can be prohibitive, both in terms of time and
wasted resources.

Note that the PLC415-16 has 2 Complement
Arrays which allow the user to design 2
independent Complement functions. This is
particutarly usetul if 2 independent state
machines have been implemented on one
device.

Note that use of the Complement Array adds
an additional delay path through the device.
Please refer to the AC Electrical
Characteristics for details.
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DC ELECTRICAL CHARACTERISTICS
0°C < Tamp < +75°C, 4.75 < Vo < 5.25V

UMITS
SYMBOL PARAMETER TEST CONDITION MIN l TYP? MAX UNIT
Input voltage?
Vi Low Vee = MIN 0.3 0.8 v
Vi High Ve = MAX 20 Veo+0.3 v
Output voltage?
Vee = MIN
Vou Low 1% TemA 05 v
Vor High lon = —3.2mA 2.4 v
Input current
" Low Vi = GND ~10 WA
Tt High Vin = Voo 10 Iy
Output current
. Vi =V 10 pA
) Hi-Z state out = Yoo
OIOFF) Vout = GND -10 A
los Short-circuit 3 © Vout = GND -130 mA
Ve supply current with PD Veeo = MAX
lecsa asserted’ Vin=0or Vee 50 100 HA
lee Vee supply current Active 45 loy = OmA atf= IMHz 55 mA
{TTL or CMOS Inputs) Vee = MAX atf = MAX 80 mA
Capacitance
Vee =5V
(o} Input v.ﬁc= 20V 12 pF
Ca Vo Va< 2.0V 15 oF
NOTES:

. All typical values are at Vgg = 5V. Tamp = +25°C.

All voltage values are with respect to network ground terminal.

Duration of short-circuit should not exceed one second. Test one at a time.

Tested with TTL input levels: Vi_ = 0.45V, Viy = 2.4V. Measured with all inputs and outputs switching.

Refer to Figure 1, Icc vs Frequency (worst case).

. Refer to Figure 2 for Atpp vs output capacitance loading.

The outputs are automatically 3-Stated when the device is in the Power Down mode. To achieve the lowest possible current, the inputs and
clocks should be at CMOS static levels.

Nons©p

—

\
N oW e e N
N

lce (mA)
B 8 5 8 8 3 8

Atpping

-|/

-2
12 4 B8 8 10 12 14 15 18 0 20 40 60 50 100 120 140 160 180 200
HMHz) OUTPUT CAPACITANCE LOADING (pF)

Figure 1. lcc vs Frequency Figure 2. Atpp vs Output Capacitance
(Worst Case) Loading (Typlcal)
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AC ELECTRICAL CHARACTERISTICS
R, = 2520, Ry = 178Q, 0°C < Taryy < +75°C, 4.75 < Vg < 525V

TEST LIMITS
SYMBOL PARAMETER FROM TO CONDITION [ MIN | TYP | MAX | UNIT
Pulse width
tcKH Clock High CK+ CK~ 30pF 25 10 ns
oKL Clock Low CK~ CK+ 30pF 25 10 ns
tnmH Initialization Input pulse INIT+ INIT- 30pF 20 ns
Set-up time
lis1 input (1) +/— CK+ 30pF 38 25 ns
tis2' Iinput through Complement array (1) +/~ CK+ 30pF 60 40 ns
tisPo Power Down Setup (from PD pin) PD+ CK+ 30pF 38 15 ns
tispy Pawer Up Setup (from PD pin) PD- First Valid CK+ 30pF 38 30 ns
tvs' Power on Preset Setup Veo+ CK- 30pF ] ns
Clock resume (alter INIT) when
tvek using INIT pin {pin 19) INIT- CK- 30pF 10 -5 ns
Clock resume (after INIT) when
1
tvekz using P-term INIT (from AND array) )+ CK~ 30pF 2 8 ns
Clock lockout (before INIT) when
tnvek using INIT pin (pin 19) CK- INIT- 30pF 10 -3 ns
Clock lockout (before INIT) when
1
tuvera using P-term INIT (from AND array) CK- INIT- 30pF 0 -5 ns
Propagation delays
ko Clock to Qutput CK+ (F) +~ 30pF 15 22 ns
trpz Power Down to outputs off PD+ Qutputs Off SpF 25 30 ns
Power Up to outputs Active .
teuar with dedicated Output Enable PD- Outputs Active 30pF 20 35 ns
Power Up to outputs Active .
touaz’ with P-term Output Enable’ PD- Qutputs Active 30pF 37 55 ns
- ;:,Z:y"f,';glgl)”k to Power Down Last Valid Clock PD+ 30pF 5 | 15 ns
First valid clock cycle before Power | Beginning of First
o Up Valid Clock Cydle PD- 30pF 0 | -25 ns
oer® Output Enabie; trom /OE pin OE- Output Enabled 30pF 15 30 ns
tog2' Output Enable; from P-term (1) +— Output Enabled 30pF 25 40 ns
too® Output Disable; from /OE pin OE+ Output Disabled SpF 20 30 ns
ton2® Output Disable; from P-term {1y +— Output Disabled SpF 30 40 ns
it INIT to output when using INIT pin INIT+ (F) +/— 30pF 22 35 ns
it m:; to output when using P-term () = (F) +- 30pF 35 45 ns
topa’ Power-on Preset (F, = 1) Vee + G 30pF 15 ns
taet ﬁ;?'ftzsg“;pe’a""g period: (1) +~ (F) +1- 30pF 2 | &0 | ns
f Registered operating period with
tap2 Complement Array (tsz ~ texon) )+~ (F) +/— 30pF 55 75 ns
Notes on follawing page
8-131
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AC ELECTRICAL CHARACTERISTICS (Continued)
Ry = 2520, Ry = 17802, 0°C < Tymy 5 +75°C, 4.75 < Voo < 5.25V

TEST LIMITS
SYMBOL PARAMETER FROM TO0 CONDITION | MIN | TYP | Max | uniT
Hold time
h | input Hold ] CK+ (F) +/— E [ -10f o [ ns
Frequency of operation
fork! Clock (toggle) fraquency C+ C+ 30pF 20 50 MHz
fuax1 x?if';’:gi‘)"’emﬁ"g frequency () +/ (F) +— 30pF 167 | 25 MHz
faax gﬁﬂgﬁﬁgﬁ;ﬁ"ﬂgﬂ”&g’{)w'm {1y o= (F) += 30pF 133 | 182 MHz
NOTE:

1. Not 100% tested, but guaranteed by design/characterization.

2. All propagation delays and setup times are measured and specified under worst case conditions.

3. For 3-State output; output enable times are tested with C, = 30pF to the 1.5V level, and S, is open for high-impedance to High tests and
closed for high-impedance to Low tests. Output disable times are tested with C_ = 5pF. High-to-High impedance tests are made 0 an output
voltage of V1 = (Von — 0.5V) with S; open, and Low-to-High impedance tests are made lo the Vy = (Vg + 0.5V) level with S, closed.

TIMING DIAGRAMS
+3V
19-le } 1.5V 1.5V
ov
v
CLK12 Li?
- ov
[ g — %
3 VoH
fo-Fr 1.5V ‘ %!.ﬂ
=1cko+| Vou
IMAX lop,
+3V
(%3 1.5V 1.5V
{from OEA/B or Pin 19) ov
10E
Sequential Mode
—— vV
I _he 15V
- ov
v
CLK12 1.5V 1.5¢ 1.5V 1.5V
— ov
S ko CKH—**——tCKL
i Yo
Fo-Fy 1.5V 1.5V| 1.5V
_— VoL
a——] 1
= lvcx—"'mvc l‘— \cko
/ \ 4V
= AN
1.5V 1.5¥
(FROM INA/B OR PIN 19) '/ N ov
YNITH
Asynch Initializati
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The PLC415-16 has a unique power down all the State and Output registers. Inorderto  Once in the power down mode, any or alf of

feature that is ideal for power sensitive insure that the last valid states are saved, the inputs, including the clocks, may be
controller and state machine applications. there are certain hold times associated with toggled without the loss of data. To obtain the
During idle periods, the PLC415 can be the first and last valid clock edges and the lowest possible power level, the inputs should
powered down to a near zero power Power Down input pulse. The Outputs are be at static CMOS input levels during the
consumption levet of less than 100 micro then automatically 3-Stated and power power down period.

Amps. Externally controlled from Pin 19, the consumption is reduced to a minimum.
power down sequence first saves the data in

TIMING DIAGRAMS (Continued)

Ctzze YOO0000XXXXX . - - XXXX_ )

LAST VALID FIRST YALID
€LOCK cLocK

coe

cLocK
ase

tHPY "¢ 43P . \HPD 4spy b~ (kg

con

PD PIN j/

‘—‘PDZ_‘J tPuA1,2
LASTVALD \ LAST VAUD
ouTPUT sarE s STATE
POWER DOWN POWER UP

Power Down Enable and Disable

+5V

veo jL..sv

o

You
Ro-Fr \Wm Folet ‘.s»)‘ Fod ot
VoL
1cKo |
7 3V
CLK112 1.211 18V 1.8V \
[ © ov
tvs
. | M— +av
-l 1.8 15V
ov
Y —>— W
Power-On Preset
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TIMING DIAGRAMS (Continued)

o~y
ha-he

h2

CLK

G-y JNIERNAL o

Fo_Fy

ov

Diagnostic Mode—State Regisier Outputs

™t

CLK ; 1.5V

CKH

————— YO

Diagnostic Mode—State Register Input Jam

aov

[
(mgurg 15V (FORCED Dy 1.

clK1rz 7 1.5v

+10V

—— et Vou
o1

Diagnostic Mode—Output Register input Jam
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TIMING DEFINITIONS
SYMBOL PARAMETER SYMBOL PARAMETER SYMBOL PARAMETER
fork Minimum guaranteed toggle tisPu Required defay between the PR Delay between Vcc (after
frequency of the clock (from beginning of Power Down power-on) and when Outputs
Clock HIGH to Clock HIGH). LOW and the positive become preset at *1".
— transition of the first vafid
fuaxy,2 | Minimum ?uamnteed dlack. tya1z | Delay between beginning of
operati uency. - Power Down LOW and when
hbindid st Required delay between outputs become Active (valid
- s o utpu! (valid)
low | Width of input clock pulse. beginning of valid input and and the circuitis “powered
sitive transition of - ot
ot Interval botween clock : ::q s up". See AC Specifications.
Ises. 152 i ay n "
i beginning of valid input and tan Roquirad dolay batween
tapq Minimum guaranteed pasitive transition of Clock, gzd end of valid Input data
operating period — when not when using optional when mmamin da'g‘;m otate
using Complement Array. Complement Array (two or Out,:m R giswrs in
— passes necessary through di i Reg
tapz Minimum guaranteed the AND Array). iagnostic mode.
operating period - when N
using Complement Array. tnvek: | Required delay between the tRuH Required delay betwaen
negative transition of the positive transition of Clock
texo Delay between positive dlock and the negative and end of inputs Iy or Iy
transition of Clock and when transition of the transition to State and Output
Outputs become valid (with Asynchronous Initialization Register Input Jam
outputs enabled). when using external INIT 239";:':' Modes,
i S| .
W | Roquired celay bemweon Guaranios ot the tock edge i
positive transition of Clock is not detected as a valid tris Required detay betweer
and end of valid Input data. negative transition when inputs 141 or 14
. transition to State and Output
tiHpPD Required delay between the tvekz Required delay between the Register Input Jam
positive transition of the negative fransition of the Diagnostic Modes,
beginning of the first valid clock and the negative respectively, and when the
clack cycle to the beginning transition of the output pins become available
of Power Down LOW to Asynchronous Initialization, as inputs.
insure that the last valid when using the internal INIT -
states are intact and that the control (from P-terms INA 1sRD Delay betwesn input |2
next positive transition of the and INB), o guarantee that transition to Logic mode and
clock is valid. the clock edge is not detected when the ?"uzugufe"ecl the
! i iti contents of tput
P Required delay b the as a valid negative transition. Register
positive transition of the last tops Delay between beginning of -
valid clock and the beginning Output Enable High and tsre Delay between input Iy,
of Power Down HIGH to when Qutputs are in the transition to Diagnostic Mode
insure that last valid states OFF-State, when using and when the Outputs reflect
are saved. external OE control (from the contents of the State
P pin 19). Register.
UNITH Widlth of initialization input
pulse. ton2 Delay between beginning of tveka Required delay between
Qutput Enable High and negative transition of
tiaty Delay between positive when outputs are in the Asynchranous Initialization
transition of [nitialization and OFF-State when using and negative transition of
when Outputs become valid internal OE control {from Clock preceding the first valid
when l'ls;:'i.g external INIT P-terms OEA and OEB). clock pulse when using
control (from pin 19). i
( P ) toE1 Delay between beginning of extomal INIT control (pin 19).
tiniT2 Delay between positive Gutput Enable Low and when ;
transition of Initialization and Outputs become valid when Wokz ,?:;:;:f:x{,gm: te
when outputs become valid using extemal OE control Asynchronous Initiafization
when using intemal INIT from pin 19. and the negative transition of
zgrml B(;rom P-terms INA torz Delay between begianing of the clock ';;xecedmg the first
Output Enable Low and when valid Cb&[{’_‘"se wot;e?r using
tisPD Required delay between the outputs become valid when g‘le";nr:s IN, Aoa.;]n: |Né)°m
beginning of Power Down '-"5'"9 'F’,“B"‘a| %%:‘mr“g" -
HIGH (from pin 19) and the ggg' terms OFA a tys Required delay between Voc
positive fransition of the next . (atter power-on) and negative
clock o insure that the clock tepz Delay between beginning of transition of Clock preceding
edge is not detected as a Power Down HIGH and when first reliable clock pulse.
valid Clock and that the last outputs are in OFF-State and
valid states are saved. the circuit is “powered down”.

ATMEL
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORMS

Yoo T +*5V 8
L :
c2 m
CEfer————
I . . 1
= >
| | RS cL

INPUTS tys  OUT \ 9

|

|

o————»{ CK 8z

OUTPUTS ==

NOTE:
Cy and C2 are to bypass Vo 10 GND.

I g

MEASUREMENTS:
Al circuit delays are measured at the +1.5V lavel of
inputs and outpute, unless otherwisa specified.

Input Pulses

LOGIC PROGRAMMING

The PL.C415-16 is fully supported by industry
standard (JEDEC compatible) PLD CAD
tools, including Signetics AMAZE, SLICE and
SNAP design software packages. ABEL™
and CUPL™ design software packages also
support the PLC415-16 architecture.

All packages allow Boolean and state
equation entry formats. SNAP, ABEL and
CUPL also accept, as input, schematic
capture format.

PLC415-16 logic designs can also be
generatad using the program table entry
format, which is detailed on the following
pages. This program table entry format is
supported by AMAZE and SLICE only. Both
AMAZE and SLICE design packages are
available, free of charge, to qualified users.

INITIALIZATION (PRESET/RESET)!! OPTION — (P/R)

To implement the desired logic functions,
each logic variable {}, B, P, S, T, etc.) from the
logic equations if assigned a symbol. TRUE,
COMPLEMENT, PRESET, RESET, OUTPUT
ENABLE, INACTIVE, etc., symbols are
defined below.

P R PR P R P R
b Nt i Ly L
[ ACTION ] cooE | [ acmon [ cooe | [~ acmon [ cooE | [ ACTION T coveE |
[ mperensamare’®®] o PRESET® H RESET? | L (nonTruncnon®®] - |
“AND” ARRAY — (1), (P)
hp Lp Lp Lp
1P P LP WP
133 Lp Lp Lp
tﬂ TI'I Tl\ Tll
[ smmE ] cooe_| [ STATE [ cooe | [ STATE [ cooe ] [ STATE [ cope |
[ mnacnve2 | o | | IP I w ] [ if | | | ovontcare | - |
Notes on page 8-138

ABEL i atrademark of Data YO Corp.
CUPL 15 a trademark of Logical Devices. inc
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LOGIC PROGRAMMING (Continued)

ATS415

PIN 19 FUNCTION: POWER DOWN, INIITALIZATION, OF, OR INPUT

Power Down Mode P-Term Initlatization Control
FROM AND ARRAY
(PD FUSE) (INIT/OE FUSE)
R il E DISABLED
FROM PIN 19 FROM PIN 19
INIT DISABLED PRESETRESET
FROM PIN 19 PIN1g TO REGISTERS
INTERNAL INIT FUSE
h1g DISABLED = INIT DISABLED
FROM PIN 19
INTERNAL INITFUSES | CODE |
[ powempownruse | cooe | [ rTeRmmMTCONTROL | W1 |
| mN1saspowerDown | W8 |
POWER DOWN FUSE CODE
| EXTERNALINTOEFUSE | coDE | POWER DOWN ENABLED OR
| EXTERNAL IMTAOE DisABLED | | DISABLED HoRL
External Initialization Control P-Term OE Controt
(PD FUSE) (INIT/OE FUSE) FROM AND ARRAY
POWER DOWN
DISABLED e DisAsLED
FROM PIN 19 *
INIT CONTROL
FROM PIN 19 PIN 19 OUTPUT ENABLE
CONTROL.
115 DISABLED INTERNAL O FUSE
= O DISABLED
I PD FUSE T cooe | FROMPIN 19
| POWERDOWNDISABLED | LT |
[ extermacwtoErFuse [ cooe | [ TeRNAL O FusEs covE |
[ PwreasexTERNALINT | LT | [ piERMoEcontROL | WP |
INTERNAL INIT FUSES CODE POWER DOWN FUSE CODE
P-TERMINIT ACTIVE OR 78 POWER DOWN ENABLED OR N
INACTIVE HORL" DISABLED HoR

External OQutput Enable Control

(PD FUSE) (WITOE FUSE)
poweR bown oF controL
FROM PIN 19
FROM PIN 19
INIT DISABLED
FROM PIN 19 PIN 10
115 DISABLED
PD FUSE [ coe |
|__POWER DOWN DISABLED L
[ EXTERNALINTOE FUSE [ copE |
| PMweasEXTERNALOE | W |
INTERNAL INIT FUSES CODE
P-TERMTE ACTIVE OR 7.8
INACTIVE HORL:

Notes are on page 17.
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LOGIC PROGRAMMING (Continued)

“OR” ARRAY - J-K FUNCTION — (N), (F)

Th Ta Tn Tn
A DI | D | DR | e
ot A || et DA | | e DA | | e DA
[ acnon T cooe ] [ "acmon ] cooe ] ACTION [ cooe ] [ acmon [ cooe ]
| _toeaer | o | b SET { n | { RESET 1t 1] | oowtcame | - ]
“COMPLEMENT” ARRAY - (C)
4 c c €
T T e H
Tn Tn Th Tn
[ acmon | cooe [ acmon [ covE | [ acmon ] cooe | [ acTion [ cobe |
Cmnacve®3 | o | | GENERATE A PROPAGATE | * | | TRANSPARENT - 1

CLOCK OPTION ~ (CLK1/CLK2)

cuez CLk2
4 4
CiK1 CLK1
[ opmon | cooe | [ ormon T cooe |
[ ewiony' | & | [etiandoux® | 0]

NOTES:

1. This is the initial unprogrammed state of all links.
2. Any gate T, will be unconditionally inhibited if any one af its | or P link pairs is left intact.

3. To prevent oscillations, this state is not alfowed for C link pairs coupled 1o active gates T),.
4. These states are not allowed when using PRESET/RESET option.

5. Input buffer |5 must be deleted from the AND array (i.e., all fuse locations *“Don't Care”} when using second clock option.
6. When using Power Down feature, INPUT 16 is automatically disabled via the design software.

7. I the internal (P—term) control fuse for INIT and/or OE is programmed as Active High, the associated External Control function will be perma-
nently disabled, regardless of the state of the Extemal INIT/OE fuse.

8. One internat control fuse exists for each group of 8 registers. Po_ 3 and Fy - 3 are banked together in one group, as are P, .7 and F, _;. Con-
trol can be split between the INIT/OE pin (Pin 19) and P—terms INA, INB, OEA and OEB.

9. The PLC415-16 also has a power-up preset feature. This feature insures that the device will power—up in a known state with all register
elements {State and Output Register) at a logic High (H). When programming the device it is important to realize this is the initial state of the

device. You must provide a next state jump if you do not wish to use all Highs (H) as the present state.

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

11. Inputs 10, 11 and 12 (pins 25, 24, & 23) can be used for supervoltage diagnostic mode tests. It is recommended that these inputs not be
connected to product terms INA, INB, OEA or OEB if you intend to make use of the diagnostic modes due to the fact that the patterns
associated with the internal INIT and OE control product terms may interfere with the diagnostic mode data loading and reading.
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Y A L B

PROGRAM TABLE
AND OR (Ns, Fn)
Gm, Ps) ©n) TOGGLE o [ ENTERNALINIT L ] INITIALIZATION
INACTIVE o INACTIVE ) lzmmm_m PRESET m
SET H —
LP H GENERATE A FW H RESEY L
iP | [ propacate |. RESET L B o NOINT _
DON'T CARE - TRANSPARENT | - NO CHANGE - | us"““l_ﬁ""b L INDETERMINATE | O
INA OFB O 17152 (1]
I T
AND
INPUT (Im) %PRESENT STATE (Ps) NEXT STATE (Ne) OUTPUT (Fn)
fugii2infiel 19 Bl1716]1s[4{Ba12]i]ie HEDEET N7 {NGINS [N4 N3 (N2 N1 HEERERE
| 1 1 |
H Il } |
+ T T T t T
I I [ 1 I
1 | } | 1 |
1 | 1 | 1
| ! - | i I
—+ 1 i i t
| 10 1 | ] 1 ] 1
BE —+ t f t f f
|13 1 [ { [
- . { | } . !
| 16 | L | i [
—— | | | { .
H_% | T ] T | I
w 1 ] ]
E > 1 t t t t t
2 5 T ] | | s I
I Z [ ! ; H |
8 O 25 t 1 T t
S w 9 [ I I I I I I
Q [ P 1 1 i ! i 1 {
x < w 28 T T T T T —
o a o T I T I 1 |
£ | | | | ! |
32 ¥ 1 1 1 1 1
32 | | + i
ﬁ —1— 1 ! 1 1 f
{ | | | | |
H { H ; |
T T T T T 1
39 | I I I
0 — 1 ¢ HHH —1 i
[ 42 I [ 1T I I ] [
42 ) | - } | '
| 45 I | ] T I I
| 46 } ) ) ) ) }
| 47
48 1 1
ﬁ | | i ] i
H y N y i '
51 T T T T T T
I T | I
2 —+— f ' i i —
I t 1 1 I
*® I I 1 | 1
L 1 57 T t T 1
S £ & [= T T j i 1
L £ £ [se - 1 | ! |
Z o © Je N T
c ¢ e t 1 t f Tt —
o o | I ] ; | [
= £ = T
2 I 9 t t t T =
O Z 0 T 1
5 9 5 I ! ! : ! [
O 77} o T T I T T T
PINNO. [19|20(21|22|23(2425(26(27(| 2( 3|4 | S| 6| 7|8( 9 10(11 1213 [15|16 17 | 18|
PIN
LABELS
NOTES:
1. ln the unprogrammed state all ceils are conducting. Thus, the program table for an unprogrammed device would contain "0%s for all product 1etms (inactve) and
states . The defautt or state ol all other options is “L".
2. Unused Cn, Imand Ps cells are nomvaly programmed as Don't Care (-] 3
3. Unused product terms can be left blank (i ive) for future code
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ERASURE CHARACTERISTICS
(For Quartz Window Packages
Only)

The erasure characteristics of the PLC415
Series devices are such that erasure begins
to occur upon exposure to light with wave-
lengths shorter than approximately 4000 Ang-
stroms (A). It should be noted that sunlight
and certain types of fluorescent lamps has
wavelengths in the 3000 — 4000A range. Data
shows that constant exposure to room level
fluorescent lighting could erase a typical
PLC415 in approximately three years, while it
would take approximately one week to cause

8-140
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erasure when exposed to direct sunlight. If
the PLC415 is to be exposed to these types
of lighting conditions for extended periods of
time, opaque labels should be placed over
the window to prevent unintentional erasure.

The recommended erasure procedure for
the PLC415 is exposure to shortwave
ultraviolet light which has a wavelength of
2537 Angstroms (A). The integrated dose
(i.e., UV intensity x exposure time) for
srasure should be a minimum of
15Wsec/cm?. The erasure time with this
dosage is approxi ly 30 to 35 mi

using an ultraviolet lamp with a
12,000uW/cm? power rating. The device
should be placed within one inch of the lamp
tubes during erasure. The maximum
integrated dose a CMOS EPLD can be
exposed to without damage is 7258Wsec/iem?
(1 week @ 12000pW/cm?). Exposure of
these CMOS EPLDs to high intensity UV light
for longer periods may cause permanent
damage.

The maximum number of guaranteed erase/
write cycles is 50. Data retention exceeds 20
years.
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SNAP RESOURCE SUMMARY DESIGNATIONS
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tPD ts tco .
(MH2) (ns) (ns) Ordering Code Package Operation Range

16 38 22 ATS415-16DC 28DW6 Commercial
ATS415-16JC 28J (0°C to 70°C)
ATS415-16PC 28P6

Package Type

28DW6 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package {Cerdip)

28J 28 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

28P6 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)
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