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Flash Erasable,
Reprogrammable CMOS PAL® Device
Features

e Up to 16 input terms and 8 outputs Functional Description
o Adv d s d- tion PAL ar- e DIP, LCC, and PLCC available .
chitectare T eeneration FALar 2 The Cypress PALCEI6VS is a CMOS
o Low power —7.5,10, I3, and 25 ns com’l version g, Electrical Erasable second-genera-
pPov . Snstco tion programmable array logic device. It
— 90 mA max. commereial (10, 15, 25 Snsts is implemented with the familiar sum-of-
ns) 7.5 s tpp ) product (AND-OR) logic structure and
— 115 mA max. commercial (7 ns) 125-MHz state machine the programmable macrocell.
— . military/industri ~ 10, 15, and 25 ns mili , , ,
:f(()) T;\ ;nsa:s:xlllltaryllndustrlal induft:;;l veis?(:nnsmltary/ The PALCE16VS is executed in a 20-pin
e 71 te- 300-mil molded DIP, a 300-mil cerdip, a
® Quarter power version 10 ns(lo 20-lead square ceramic leadless chip carri-
— §5 mA max. commercial (15, 25 ns) 10 ns 1:1) er,and a 20-lead square plastic leaded chip
3 : N arri /i ides up to 16 in-
e CMOS Flash technology for electrical 62-MHz state machine carrier. The device provi p
erasability and reprogrammability ]};utsland_S Ol‘lHPUtS- éfhcé’ALCElﬁV&? Cad“
. ® High reliability e electrically erased and reprogrammed.
* User-programm.able macrocell Proven Flash technology The programmable macrocell enables the
— Output polarity control T rroven Hash technology device to function as a superset to the fa-
— Individually selectable for regis- — 100% programming and functional  miliar 20-pin PLDs such as 16L8, 16R8,
tered or combinatorial operation testing 16R6, and 16R4.
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PAL is a registered trademark of Advanced Micro Devices.

2-30




PRELIMINARY PALCE16V8

Functional Description (continued)

The PALCE16V8 features 8 product terms per output and 32 input
terms into the AND array. The first product term in a macrocell
can be used either as an internal output enable control or as a data
product term.

There are a total of 18 architecture bits in the PALCE16V8 macro-
cell; two are global bits that apply to all macrocells and 16 that ap-
ply locally, two bits per macrocell. The architecture bits determine
whether the macrocell functions as aregister or combinatorial with
inverting or noninverting output. The output enable control can
come from an external pin or internally from a product term. The
output can also be permanently enabled, functioning as a dedi-
cated output or permanently disabled, functioning as a dedicated
input. Feedback paths are selectable from either the input/output
pin associated with the macrocell, the input/output pin associated
with an adjacent pin, or from the macrocell register itself.

Power-Up Reset

Allregisters in the PALCE16V8 power-up to alogic LOW for pre-
dictable system initialization. For eachregister, the associated out-
put pin will be HIGH due to active-LOW outputs.

Electronic Signature

An electronic signature word is provided in the PALCE16V8 that
consists of 64 bits of programmable memory that can contain user-
defined data.

Security Bit

A security bit is provided that defeats the readback of the internal
programmed pattern when the bit is programmed.

Low Power

The Cypress PALCE16V8 provides low-power operation through
the use of CMOS technology, and increased testability with Flash
reprogrammability.

Configuration Table
CGq CGy CLO, Cell Configuration Devices Emulated
0 1 0 Registered Output Registered Med PALs
0 1 1 Combinatorial I/O Registered Med PALs
1 0 0 Combinatorial Output Small PALs
1 0 1 Input Small PALs
1 1 1 Combinatorial 1/O 16L8 only
Macrocell
To
Adjacent
11 Macrocell
T OE— 1 0
J_ — Vec O—1 0 0
= o 0 X 01
L 10 _l:
T CLO,
CGy
’ 11 —&3 /0
L_{ox E:
p
@ > D Q 10
Vee
Cclk —p @ i
= CLi, 10
% 11
0 X From
Adjacent
CG, forpin 131018 —J | (o Pin
TGy, for pin 12 and 19 X
16V8-4
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature .................. -65°Cto +150°C Latch-Up Current .......... ... ... ot >200 mA
Ambient Temperature with o ing R
Power Applied ....................... -55°Cto +125°C perating Range
Supply Voltage to Ground Potential Ambient
(Pin24toPinl2) ....................... —0.5Vto +7.0V Range Temperature \ ol
DC Voltage Applied to Outputs Commercial 0°Cto +75°C S5V £5%
in Hi State ... =05 .
in High Z State 0-5V10 470V Military!l -55°C to +125°C 5V £10%
DC Input Voltage ....................... —(.5Vito +7.0V - v —
T —An° B +10%
Output Current into Outputs (LOW) .............. 24 mA Industrial 40°Cto +85°C SV £10%
DC Programming Voltage ......................... 12,5V
Electrical Characteristics Over the Operating Rangel-]
Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voultage Ve = Minu Iopn = -32mA Com’l 2.4 v
Vin = Vigor Vi, -
IOH = —2mA Mil/Ind
VoL Output LOW Voltage Ve = Min,, [y, = 24 mA Com’l 0.5 \%
Vin = Vipor VL = -
[oL =12 mA Mil/Ind
ViH Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputsl] 2.0 v
vl Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs?] -0.5 0.8 Vv
I ] Input or /0 LOW Leakage [0V < Viy < Vy (Max.) —100 | pA
Current
Iin Input or I/O HIGH Leakage [3.5V < V\ < V¢ 10 nA
Current
Isc Output Short Circuit Current | Vee = Max., Vo = 0.5V —-30 ~90 | mA
Icc Operating Power Supply Ve = Max., 7 ns Com’l 115 | mA
Current ViL =0V, Vg =3V,
Output Open, 10, 15,25 ns 90 mA
f=15MHz —1SL. —25L 55 mA
(counter)
10, 15,25 ns Mil/Ind 130 | mA
Capacitancel”!
Parameter Description Test Conditions Typ. Unit
CIN Input Capacitance VIN=20V@t=1MHz 5 pF
Cout Output Capacitance Vour =20V @ f=1MHz 5 pF
Endurance Characteristics!’!
Parameter Description Test Conditions Min. Max Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
I. Ta is the “instant on” case temperature. 5. The leakage current is duc to the internal pull-up resistor on all pins.
2. Secthe last puge of this specification for Group A subgrouptestingin- 6. Not more than one output should be tested at a time. Duration of the short
formation. cireuil should not be more than one second. Vout = 1.5V has been cho-
3. These are absolute values with respect to device ground. All over- sen Lo avoid test problems caused by tester ground degradation.
shoots due to system or tester noise are included. 7. Tested initially and after any design or process changes that may affect
4. Vi (Min.) is equal to 3.0V for pulse durations less than 20 ns. these parameters.
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AC Test Loads and Waveforms

ALL INPUT PULSES

3.0v
90% 90%
10% 10%
GND
<2ns <2ns
16V8-5
5V
S1
R1
OUTPUT TEST POINT
R2 CL
L :_[ 16v8-6
Commercial Military
Specification S CL Ry Rz Ry R2 Measured Output Value
trD, tco Closed 50 pF 2009 390Q 390Q 750Q2 1.5V
tpzX, tEA Z » H: Open 1.5V
Z » L: Closed
tpx7, tER H# Z: Open 5pF H#®Z: Vgy — 0.5V
L #» Z: Closed L#Z: VoL + 05V
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Commercial Switching Characteristics(]

16V8-7 16V8—-10 16V8-15 16V8—25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max Min, Max Unit
tpp Input to Output 3 7.5 3 10 3 15 3 25 ns
Propagation Delayl®- %)
tpzX OE to Qutput Enable 6 10 15 20 ns
tpxz OE to Output Disable 6 10 15 20 ns
tgA Input to Output 9 10 15 25 ns
Enable Delayl”]
tER Input to Output 9 10 15 25 ns
Disable Delayl- 1]
tco Clock to Output Delayl® 9] 2 5 2 7 2 10 2 12 ns
ts Input or Feedback 5 7.5 12 15 ns
Set-Up Time
tH Input Hold Time 0 0 0 0 ns
tp External Clock Period 10 14.5 22 27 ns
(tco + ts)
twH Clock Width HIGHU] 4 6 8 12 ns
twiL Clock Width LOW!7] 4 6 3 12 ns
fmaxt External Maximum 100 69 45.5 37 MHz
Frequency (1/(tco + ts)!7 1]
fMax> Data Path Maximum 125 83 62.5 41.6 MHz
Frequency
(L(twe + two)l7 12
fMAX3 Internal Feedback Maximum 125 74 50 40 MHz
Frequency (1/(tcg + tg)l7 131
tcr Register Clock to 3 6 8 10 ns
Feedback Input(’- 14]
tPR Power-Up Reset Timel”] 1 1 1 1 us
Notes:
& Min. times are tested initially and after any design or process changes 1. Thisspecification indicates the guaranteed maximum frequency at which
that may affect these parameters. a state machine configuration with external feedback can operate.
9. Thisspecification is guaranteed for all device outputs changingstatein 12, This specification indicates the guaranteed maximum frequency at
a given access cycle. which the device can operate in data path mode.
10. This parameter ismeasured as the time after OE pinor internal disable  13. Thisspecification indicates the guaranteed maximum frequency at which

input disables or enables the output pin. This delay is measured to the
point at which a previous HIGH level has fallen to 0.5 volts below Von
min. or a previous LOW level has risen to 0.5 volts above V1 max.

a state machine configuration with internal only feedback can operate.

14. This parameter is calculated from the clock period at fpax internal

(1/fmaxa) as measured (see Note 10 above) minus ts.
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# CYPRESS
Military and Industrial Switching Characteristics(2]
16V8—-10 16V8-15 16V8-25
Parameter Description Min. Max. Min Max Min. Max. Unit
tpp Input to Output 3 10 3 15 3 25 ns
Propagation Delay!®-°]
tpzx OE to Output Enable 10 15 20 ns
tpxz OE to Output Disable 10 15 20 ns
[ Input to Output Enable Delayl"] 10 15 25 ns
tER Input to Output Disable Delayl”- 191 10 15 25 ns
tco Clock to Output Delayl®: %] 2 7 2 10 2 12 ns
ts Input or Feedback Set-Up Time 10 12 15 ns
ty Input Hold Time 0 0 0 ns
tp External Clock Period (tco + ts) 17 22 27 ns
twH Clock Width HIGHLI 6 8 12 ns
twL Clock Width LOWL/] 6 8 12 ns
fmaxi External Maximum Frequency 58 45.5 37 MHz
(1/(tco + ts)" 1]
fMaxX2 Data Path Maximum Frequency 83 62.5 41.6 MH:z
(U(twn + twp )7 12
fmaxs Internal Feedback Maximum 62.5 50 40 MHz
Frequency (1/(tck + tg))l7 13
tcr Register Clock to 6 8 10 ns
Feedback Input(”- 14]
tpR Power-Up Reset Timel’] 1 1 1 us
Switching Waveform
INPUTS, I/Q,
REGISTERED
R Q X__ X
tg th Y ] tw
cpP y \ 4 1 Y \
_ ] A /
t t
= F texz, terl 0l ‘—’l > tea, tozx('0)
REGISTERED o
OUTPUTS XXX «i
1
— tep texz, terl"?l fa—n pe—>] tcp, tozx[10)
COMBINATORIAL Y i
OUTPUTS » k
16V8-7
Power-Up Reset Waveform
90% Vee
POWER 10%,/7] 90%
SUPPLY VOLTAGE
tpr
REGISTERED \\7g
ACTIVE LOW >< ><
OUTPUTS >< ><><></ ©
CcLOCK NN P
tpr MAX = 1 ps — ty -—J 16v8-8
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Functional Logic Diagram for PALCE16V8

INPUT LINE

NUMBERS
T MB
| — PRODUCT LINE FIRST CELL NUMBERS |

Vee

[H>
- * 0 3 4 7 8 1112 1516 19 20 23 24 27 28 31“—1
00

n
(=]

3 MC7
64 CL1=2048 E]
128 —— CL0=2120
192282 PTD=2128
224 1 -2135
EH =
256 » MC6
320 - CL1=2049
200 22 H CLo=2121 {$°—
248 218 - PTD=2136
480" L - —2143 |
> sHT
512 MC5
54
576 CL1=2050
540228 CLO=2122
70052 PTD=2144
736 - —2151 ||
p; s
e MC4
8 » CL1=2051
g06-B52 CL0=2123 ©
960-222 ! PTD=2152 =
99: D -2159
P, sHL
1024 R MC3
10881?56 - CL1=2052
2 - CLo=2124 ; 5
m,: 2 = PTD=§]2(7)
5 - st
[FH2 $HT
1280 - MC2
1340 21 » CL1=2053
130613 H CL0=2125
14701440 - PTD=2168
1504 - - —2175 ey
SHT
1536 » MC1
1568
1600 CL1=2054
15641822 = CLO=2126 {$°“
17201820 PTD=2176
B 1760 1. —2183 [
179:; 524 ot MCO
1856 CL1=2055 [l
19201888 » CLo=2127
19p41952 » PTD=2184
2016’ —/ 1. —2191 =
o 3 4 7 8 1112 1516 19 20 23 24 2728 31 L—-

USER ELECTRONIC SIGNATURE ROW

2056 20|64 2072 2080 2088 2096 2104 2112 2119

| BYTEOQ | BYTE 1 | BYTE2| BYTESI EYTEdI BYTE5| BYTE6| BYTE?]

MSB LSB MSB LSB

GLOBAL ARCH BITS

CGo=2192
CG;=2193

16V8-9
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Ordering Information
Icc | tep ts tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range
115 | 7.5 5 5 PALCE16V8-7IC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8~-7PC P5 20-Lead (300-Mil) Molded DIP
90 10 75 7 PALCE16V8-10IC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8—10PC P5 20-Lead (300-Mil) Molded DIP
130 10 10 7 PALCE16V8—10J1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8—10PI P5 20-Lead (300-Mil) Molded DIP
130 10 10 7 PALCE16V8~10DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8—-10LMB L61 20-Pin Square Leadless Chip Carrier
90 15 12 10 | PALCE16V8-15]C J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8—15PC P5 20-Lead (300-Mil) Molded DIP
130 15 12 10 | PALCE16V8~15J1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8—15PI P5 20-Lead (300-Mil) Molded DIP
130 15 12 10 | PALCE16V8-15DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8-15LMB L61 20-Pin Square Leadless Chip Carrier
55 25 12 10 PALCE16V8L-25JC J61 20-Lead Plastic Leaded Chip Carrier Commiercial
PALCE16V8L—-25PC P5 20-Lead (300-Mil) Molded DIP
55 25 15 12 PALCE16V8L—-25]C J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16VS8L~-25PC P5 20-Lead (300-Mil) Molded DIP
90 25 15 12 PALCE16V8-25JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-25PC P5 20-Lead (300-Mil) Molded DIP
130 25 15 12 PALCE16V8-25]1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8—25PI P5 20-Lead (300-Mil) Molded DIP
130 | 25 15 12 | PALCEI16V8-25DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8-25LMB L61 20-Pin Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
ViH ,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tco 9,10, 11
tg 9,10, 11
ty 9, 10,11
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