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Lattice [ EISSEA PALLV16V8-10 and PALLV16VSZ-20
Low Voltage, Zero Power 20-Pin EE CMOS
Univer sal Programmab le Array Logic

DISTINCTIVE CHARACTERISTICS

O Low-voltage operation, 3.3 V JEDEC compatible

—Vc=+3.0Vto+3.6 V

Pin and function compatible with all 20-pin P AL® devices

Electrically-erasable CMOS technology pr  ovides r econfigurable logic and full testability
Direct plug-in r eplacement for the P AL16R8 series

Designed to interface with both 3.3-V and 5-V logic

Outputs pr ogrammable as r egister ed or combinatorial in any combination
Programmable output polarity

Programmable enable/disable contr ol

Preloadable output r egisters for testability

Automatic r egister r eset on power up

Cost-ef fective 20-pin plastic DIP , PLCC, and SOIC packages

Extensive thir d-party softwar e and pr ogrammer support

Fully tested for 100% pr ogramming and functional yields and highr eliability

Oooooooooooaog

GENERAL DESCRIPTION

The FALLV16V8 is an advanced¥R device built with low-voltage, high-speed, electrically-erasable
CMOS technology. It is functionally compatible with all 20-pin GAL devices. The macrocells
provide a universal device architecture. TAREHR'16V8 will directly replace theAL16R8, with the
exception of the AL16CL1.

The FALLV16V8Z provides zero standby power and high speed. AtA3faximum standby
current, the R1V16V8Z allows battery powered operation for an extended period.

The FALLV16V8 utilizes the familiar sum-of-products (AND/OR) architecture that allows users to
implement complex logic functions easily anfi@éntly. Multiple levels of combinatorial logic can
always be reduced to sum-of-productsniptaking advantage of the very wide input gates
available in RL devices. The equations are programmed into the device through floating-gate cells
in the AND logic array that can be erased electrically.

The fixed OR array allows up to eight data produghteper output for logic functions. The sum

of these products feeds the output macrocell. Each macrocell can be programmed as registered or
combinatorial with an active-high or active-low output. The output configuration iswiata by

two global bits and one local bit controlling four multiplexers in each macrocell.
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FUNCTIONAL DESCRIPTION

The FALLV16V8 is a low-voltage, EE CMOS version of thsl EE16V8.

The FALLV16V8Z is a low-voltage, EE CMOS version of thel'ZE16V8. In addition, the
PALLV16V8Z has zero standby power and an unused produntdesable feature for reduced
power consumption.

The FALLV16V8 is a universal &L device. It has eight independently configurable macrocells
(MCy-MC;). Each macrocell can be configured as registered output, combinatorial output,
combinatorial I/O or dedicated input. The programming matrix implements a programmable AND
logic array, which drives a fixed OR logic array. fu$ for device inputs have complementary
outputs to provide usearogrammable input signal polarity. Pins 1 and 11 serve either as array
inputs or as clock (CLK) and output enable {Qiespectively, for all flip-flops.

Unused input pins should be tied directly teAor GND. Product tens with all bits
unprogrammed (disconnected) assume the logical HIGH state and produswgh both true
and complement of any input signal connected assume a logical LOW state.

The programmable functions on thal PV16V8 are automatically configured from the user’s

design specification. The design specification is processed by development software to verify the
design and create a programming file. This file, once downloaded to a prograronfigures the
device according to the user’s desired function.
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The user is given two design options with t#A&IR/16V8. First, it can be programmed as a
standard RL device from the RL16R8 and RL10H8 series. TheAL programmer manufacturer
will supply device codes for the standa®l Rievice architectures to be used with tiAeIR/16V8.
The programmer will program theAR.V16V8 in the corresponding architecture. This allows the
user to use existing standarédlPdevice JEDEC files without making any changes to them.
Alternatively, the device can be programmed a#la V16V8. Here the user must use the
PALLV16V8 device code. This option allows full utilization of the macrocell.
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Figure 1. PALLV16V8 Macrocell

CONFIGURATION OPTIONS

Each macrocell can be configured as one of the following: registered output, combinatorial output,
combinatorial I/O, or dedicated input. In the registered output configuration, the outfartibuf
enabled by the ORin. In the combinatorial configuration, the farfis either controlled by a

product tem or always enabled. In the dedicated input configuration, it is always disakted. W
the exception of Mgand MG, a macrocell configured as a dedicated input derives the input signal
from an adjacent I/O. Mgderives its input from pin 11 (QE&nd MG from pin 1 (CLK).

The macrocell configurations are controlled by the configuration control word. It contains 2 global
bits (SGO0 and SG1) and 16 local bits (gttrough SLQ and SL} through SL%}). SGO detanines
whether registers will be allowed. SG1 detares whether theAPL V16V8 will emulate a RL16R8
family. Within each macrocell, SLQin conjunction with SG1, selects the configuration of the
macrocell, and SLlsets the output as either active low or active high for the individual macrocell.

The configuration bits work by acting as control inputs for the multiplexers in the macrocell. There
are four multiplexers: a product terinput, an enable select, an output select, and a feedback
select multiplexerSG1 and SLare the control signals for all four multiplexers. In Mdbd MG,

PALLV16V8-10 and PALLV16V8Z-20 Families 3
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@repla&es SG1 on the feedback multipledéris accommodates CLK being the adjacent pin for
MC; and OEthe adjacent pin for Mg

Register ed Output Configuration

The control bit settings are SGO = 0, SG1 = 1 and, SQ0There is only one registered
configuration. All eight product ters are available as inputs to the OR gate. Data polarity is
detemined by SL} The flip-flop is loaded on the LOM®-HIGH transition of CLK. The feedback
path is from Qon the registefThe output buer is enabled by OE

Combinatorial Configurations

The FALLV16V8 has three combinatorial output configurations: dedicated output in a non-
registered device, 1/0 in a non-registered device and I/O in a registered device.

Dedicated Output In a Non-Register ed Device

The control bit settings are SGO = 1, SG1 = 0 and SQOAIl eight product tens are available to

the OR gate. Although the macrocell is a dedicated output, the feedback is used, with the exception
of MC; and MG,. MC; and MG, do not use feedback in this mode. Because CLK an&i@Hmot

used in a non-registered device, pins 1 and 11 are available as input signals. Pin 1 will use the
feedback path of Mg and pin 11 will use the feedback path of MC

Combinatorial I/O In a Non-Register ed Device

The control bit settings are SGO =1, SG1 =1, and, SLOOnNly seven product ters are available
to the OR gate. The eighth productnteiis used to enable the output fauf The signal at the I/O
pin is fed back to the AND array via the feedback multipleXéis allows the pin to be used as
an input.

Because CLK an@E are not used in a non-registered device, pins 1 and 11 are available as inputs.
Pin 1 will use the feedback path of M@nd pin 11 will use the feedback path of MC
Combinatorial I/O in a Register ed Device

The control bit settings are SGO = 0, SG1 = 1 and SLOOnNly seven product ters are available
to the OR gate. The eighth productnteis used as the output enable. The feedback signal is the
corresponding 1/O signal.

Dedicated Input Configuration

The control bit settings are SGO0 =1, SG1 = 0 and,SLOThe output bdér is disabled. Except for
MCy and MG, the feedback signal is an adjacent I/O. Forgd MG, the feedback signals are
pins 1 and 11. These configurations are summarizedbiteTl and illustrated in Figure 2.

4 PALLV16V8-10 and PALLV16V8Z-20 Families
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Table 1. Macr ocell Configuration

Cell Devices Cell Devices

SGO | SG1 | SLOyx | Configuration Emulated SGO | SG1 | SLOx | Configuration Emulated

Device Uses Registers Device Uses No Registers
' ; . PAL10H8, 12H6,
0 1 0 Rggljtsffd PALl?ngeRG* 1 0 0 cOrgrS:aJ:mm 14H4, 16H2, 1018, 12L6,
p P 1414, 1612
Combinatorial PAL12H6, 14H4, 16H2, 12L6|

0 1 1 1o PAL16R6, 16R4 1 0 1 Input 1414, 162

1 1 1 Comllallgatonal PAL16L8

Programmable Output Polarity

The polarity of each macrocell can be active-high or active-low, either to match output signal
needs or to reduce productres. Programmable polarity allows Boolean expressions to be written
in their most compact fon (true or inverted), and the output can still be of the desired polarity.
It can also save “DeMganizing” eforts.

Selection is through a programmable bit Slahich controls an exclusive-OR gate at the output
of the AND/OR logic. The output is active high if SLi$ 1 and active low if SLlis O.

PALLV16V8-10 and PALLV16V8Z-20 Families 5
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Figur e 2. Macrocell Configurations
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Benefits of Lower Operating V oltage

The FALLV16V8 has an operating voltage range of\8t0 3.6 V. Low voltage allows for lower
operating power consumption, longer battery life, and/or smaller batteries for notebook
applications. The RLV16V8 inputs accept up to 5.5 ¥o they are safe for mixed voltage design.

Because power is proportional to the square of the voltage, reduction of the supply voltage from
5.0 V to 3.3 V significantly reduces power consumption. This directly translates to longer battery
life for portable applications. Lower power consumption can also be used to reduce the size and
weight of the battery. Thus, 3.3-V designs facilitate a reduction in the fartor

A lower operating voltage results in a reduction of 1/O voltage swings. This reduces noise
generation and provides a less hostile environment for board design. A lower operating voltage
also reduces electromagnetic radiation noise and makes obtaining FCC approval easier

Power-Up Reset

All flip-flops power up to a logic LOW for predictable system initialization. Outputs of the
PALLV16V8 will depend on whether they are selected as registered or combinatorial. If registered
is selected, the output will be HIGH. If combinatorial is selected, the output will be a function of
the logic.

Register Pr eload

The register on theAPLV16V8 can be preloaded from the output pins to facilitate functional testing
of complex state machine designs. This feature allows direct loading of arbitrary states, making it
unnecessary to cycle through long test vector sequences to reach a desired state. In addition,
transitions from illegal states can be verified by loading illegal states and observing proper
recovery.

The preload function is not disabled by the security bit. This allows functional testing after the
security bit is programmed.

Security Bit

A security bit is provided on theAB.V16V8 as a deterrent to unauthorized copying of the array
configuration patters. Once programmed, this bit defeats readback of the programmead patter

a device programmgesecuring proprietary designs from competitors. Howguaxgramming and
verification are also defeated by the security bit. The bit can only be erased in conjunction with
the array during an erase cycle.

Electr onic Signatur e Word

An electronic signature word is provided in th&1R/16V8 device. It consists of 64 bits of
programmable memory that can contain wefined data. The signature data is always available
to the user independent of the security bit.

Programming and Erasing

The FALLV16V8 can be programmed on standard logic programmers. It also may be erased to reset
a previously configured device back to its unprogrammed state. Erasure is automatifaatyguer
by the programming hardware. No special erase operation is required.

PALLV16V8-10 and PALLV16V8Z-20 Families 7
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Quality and T estability

The RALLV16V8 offers a very high level of built-in quality. The erasability if the device provides a
direct means of verifying pfarmance of all the AC and DC parameters. In addition, this verifies
complete programmability and functionality of the device to yield the highest programming yields
and post-programming function yields in the industry.

Technology

The high-speedRLV16V8Z is fabricated with ®ntis’ advanced electrically-erasable (EE) CMOS
process. The array connections arerfed with proven EE cells. This technology provides strong
input-clamp diodes and a grounded substrate for clean switching.

Zero-Standby Power Mode

The FALLV16V8 features a zero-standby power mode. When none of the inputs switch for an
extended period (typically 50 ns), thdl PV16V8Z will go into standby mode, shutting down most

of its intemnal circuitry. The current will go to almost zerg{k 30pA). The outputs will maintain

the states held before the device went into the standby mode. There is no speed penalty associatec
with coming out of standby mode.

When any input switches, the intel circuitry is fully enabled, and power consumption nesur
to nomal. This feature results in considerable power savings for operation at low to medium
frequencies. This saving is illustrated in the Vs. frequency graph.

The FALLV16V8Z-20 has the free-running-clock feature. This means that if one or more registers
are used, switching only the CLK will not wake up the logic array or any macrocell. The device
will not be in standby mode because the CLKfeuivill draw some current, but dynamigdwill
typically be less than 2 mA.

Product-T erm Disable

On a programmedARLV16V8Z, any product tens that are not used are disabled. Power is ¢ut of
from these product tars so that they do not draw current. As shown in #aev$. frequency

graph, product-ten disabling results in considerable power savings. This saving is greater at the
higher frequencies.

Further hints on minimizing power consumption can be found in a separate document entitled,
Minimizing Power Consumption with 2dPower PLDs

8 PALLV16V8-10 and PALLV16V8Z-20 Families
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LOGIC DIAGRAM (CONTINUED)
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VANTIS

ABSOLUTE MAXIMUM RA TINGS OPERATING RANGES

Storage €mperature. . ... ....... -65°C to +150C Commercial (C) Devices

Ambient Temperature Ambient Temperature (1)

with Power Applied. . .. ......... -55°C to +125C Operating in Free Air. . . .. ........ 0°C to +75C
Supply \bltage with Supply \bltage (M0

Respectto Ground. . ........... -0.5Vto+7.0V with Respect to Ground. . . ...... +3.0Vto +3.6 V
DC Input \bltage . . .. ...........:05Vto55V Operating ranges define those limits between which the

DC Output or 1/0 functionality of the device is guaranteed.

Pin\bltage. . . .. ............... -0.5Vto55V
Static Dischage Wltage . . . .. ........... 2001V
Latch-up Current

(TA=0CCto75C) ................... 100 mA

Stresses above those listed under Absolute Maximum Ratings
may cause penanent device faile. Functionality at or above
these limits is not implied. Exposun Absolute Maximum
Ratings for extended periods mafgetf deviceeliability.
Programming conditions may faif.

DC CHARACTERISTICS OVER COMMERCIAL OPERA TING RANGES

Parameter

Symbol Parameter Description Test Conditions Min Max Unit
Vo Output HIGH \bltage xlgl:: \Qkiinf’f Vi :OH : _jSmA 24 v
on=-75MmA Vec- 0.2V v

Vo Output LOW \bltage xlgl; \’{/\l?nor Vi o : 2mA 04 v
loL =100 mA 0.2 \Y

Viy Input HIGH \bltage Guaranteed Input Logical HIGHdltage for all Inputs (Note 1) 2.0 5.5 \Y
ViL Input LOW \bltage Guaranteed Input Logical LOWoitage for all Inputs (Note 1) 0.8 \Y
IH Input HIGH Leakage Current Vin = Voo Vee= Max (Note 2) 10 PA
I Input LOW Leakage Current Vin =0V, V= Max (Note 2) -100 A
lozn Off-State Output Leakage Current HIGHVq 1 = Vg Voo = Max, Viy = Vi or Vi (Note 2) 10 PA
loo Off-State Output Leakage Current LOW Vo1 = Vg Voo = Max, Vi = Vi or Vi (Note 2) -100 PA
lsc Output Short-Circuit Current Vour = 0.5\ Vo= Max (Note 3) -50 -130 mA
lec Supply Current Outputs Open dyr= 0 mA), Ve = Max, f = 15 MHz (Note 4 55 mA

Notes:

1. These a absolute values witlespect to device gund, and all overshoots due to system or tester n@secuded.
2. 1/0O pin leakage is the worst case pfnd oz (or I and lpz).

3. Not moe than one output should be shortened at a time, and the duration of the sidrsleould not exceed one second.
Vout= 0.5 V has been chosen to avoid tesbfams caused by testebognd degradation.

4. This parameter is guaranteed worst case under test conditions. Refegtovthdquency graph for typical measonents.

PALLV16V8-10 (Com’l) 11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6192272/pallv16v8-10.html

ce

CAPACITANCE 1
Parameter
Symbol Parameter Description Test Condition Typ Unit
Gn Input Capacitance V=20V Veo- 33V Ty = 25°C, 5 pF
Cour Output Capacitance Vour=2.0V f=1MHz 8 pF
Note:

1. These parametersenot 100% tested, butaevaluated at initial characterization and at any time the design is modifiezl whe
capacitance may befatted.

SWITCHING CHARACTERISTICS OVER COMMERCIAL OPERA TING RANGES *

Parameter 10

Symbol Parameter Description Min Max Unit

tpp Input or Feedback to Combinatorial Output (Note 2) 10 ns
tg Setup Tme from Input or Feedback to Clock 7 ns
ty Hold Time 0 ns
to Clock to Output 7 ns
e Clock Width Lo ° ®
twn HIGH 6 ns
External Feedback 1(ts+ teo) 71.4 MHz
fu ?’h"";;ie“;“;”;rgqs‘;ency Internal Feedback (CNT | 1/(ts + ) 83.3 MHz
No Feedback Uts+ ty) 83.3 MHz

tox OEto Output Enable 10 ns
tryz OEto Output Disable 10 ns
tea Input to Output Enable Using Produerim Control 12 ns
ter Input to Output Disable Using Produarm Control 12 ns
Notes:

1. See “Switching Test Qiuit” for test conditions.

2. These parametersenot 100% tested, butsevaluated at initial characterization and at any time the design is modifiesl whe
frequency may befatted.

3. tcris a calculated value and is not guaranteggdcan be found using the following equation:
tog= Ufyax (intemal feedback) - tS.

12 PALLV16V8-10 (Com’l)
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VANTIS

ABSOLUTE MAXIMUM RATINGS

Storage €mperature. . .. ........ -65°C to +150C
Ambient Temperature

with Power Applied. . .. ......... -55°C to +128C
Supply \bltage with

Respectto Ground. . . .......... -0.5Vto+7.0V
DClInput\ltage...............:05Vto55V
DC Output or 1/0

Pin\bltage. . . .. ............... -0.5Vto55V
Static Dischage Wltage . . . .. ........... 2001V
Latch-up Current

(TA=-40Ct085C). ........covunnn 100 mA

OPERATING RANGES

Industrial (I) Devices

Ambient Temperature (f). . ....... -40°Cto +85C
Supply \Wltage (V0 with
Respectto Ground .. .......... +3.0Vto+3.6 V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

Stresses above those listed under Absolute Maximum Ratings

may cause penanent device faile. Functionality at or above

these limits is not implied. Exposun Absolute Maximum
Ratings for extended periods mafgetf deviceeliability.
Programming conditions may faif.

DC CHARACTERISTICS OVER INDUSTRIAL OPERA TING RANGES

Parameter
Symbol Parameter Description Test Conditions Min Max Unit
- lon=-2mA 2.4 %
Vou Output HIGH \bltage vN _\,(/'lt' orVi
‘cc= Min lon = =75 HA Vee— 0.2V v
- loL=2 mA 0.4 %
Vou Output LOW \bltage vN - \,C'l'.* orVi
‘cc=Min loL = 100 pA 0.2 v
ViH Input HIGH \bltage Guaranteed Input Logical HIGHditage for all Inputs (Note 1) 2.0 5.5 \
Vi Input LOW \bltage Guaranteed Input Logical LOWoMage for all Inputs (Note 1) 0.8 \
M Input HIGH Leakage Current Vin = Vg Voc= Max (Note 2) 10 A
I Input LOW Leakage Current Vi = 0V, Vo= Max (Note 2) -10 A
lozn Off-State Output Leakage Current HIGH| Vour = Vg Vo= Max, Viy = Vi or Vi (Note 2) 10 A
loa Off-State Output Leakage Current LOW | Vour = Vg Vo= Max, Viy = Vi or Vi (Note 2) -10 A
lsc Output Short-Circuit Current Vour = 0.5 V/ Ve = Max (Note 3) -15 -75 mA
| Supply Curent Outputs Open (7= 0 mA) f=0MHz 30 A
@ el Vee= Max, f = 15 MHz (Note 4) t= 15 MHz 5 | m
Note:

1. These a absolute values witlespect to device gund, and all overshoots due to system or tester n@secuded.

2. 1/0 pin leakage is the worst case pfnd bz (or Iy and pz).

3. Not moe than one output should be shorted at a time, and the duration of the shatsbiould not exceed one secong vV
= 0.5V has been chosen to avoid tesbf@ms caused by testeognd degradation.

4. This parameter is guaranteed worst case under test conditions. Refeomhieiequency graph for typical measunents.

PALLV16V8Z-20 (Ind) 13
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CAPACITANCE 1
Parameter
Symbol Parameter Description Test Condition Typ Unit
Cn Input Capacitance Vn=2.0V Vo= 5.0V Ty = 25°C, 5 pF
Cour Output Capacitance Vour=2.0V f=1MHz 8 pF
Note:

1. These parametersenot 100% tested, butaevaluated at initial characterization and at any time the design is modifiezl whe
capacitance may befatted.

SWITCHING CHARACTERISTICS OVER INDUSTRIAL OPERA TING RANGES *

-20
Parameter
Symbol Parameter Description Min Max Unit
tpp Input or Feedback to Combinatorial Output (Note 2) 20 ns
ts Setup Tme from Input or Feedback to Clock 15 ns
ty Hold Time 0 ns
tco Clock to Output 10 ns
t Low 8 ns
Clock Width

twh HIGH 8 ns
External Feedback U(ts+ teo) 40 MHz
i (“:'@th“g“;g%ency Internal Feedback (fCNT) Ults+ te) 50 MHz
No Feedback U(ts+ ty) 66.7 MHz
tox OEto Output Enable 20 ns
toz OEto Output Disable 20 ns
tea Input to Output Enable Using Produar Control 20 ns
ter Input to Output Disable Using Produarim Control 20 ns

Notes:

1. See “Switching Test Qiuit” for test conditions.
2. This parameter is tested in Standby Mode. When the device is not in Standby Mssieiltingpically be about 2 ns faster

3. These parametersanot 100% tested, buteaevaluated at initial characterization and at any time the design is modifiezl whe
frequency may befatted.

4. tcpis a calculated value and is not guarantegdcain be found using the following equation:
tor= Ufyax (intemal feedback) <

14 PALLV16V8Z-20 (Ind)
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SWITCHING WAVEFORMS

Input or >f
Feedback VT
Input or t |1
Feedback VT S H
V-
tPD T
Clock tco

Comblngfﬁrlal V1o
put .
Registered vV
17713D-7 Output T
17713D-8
a. Combinatorial output b. Register ed output
Input VT
twH
ER tEA
Clock V- \\\xVoH - 0.5V/77
T Output z V10
: [/ /5 Vo + 0.5V
WL
17713D-9 17713D-10
c. Clock width d. Input to output disable/enable
OE
tpxz tpzx
\ Vv -0.5v/77
Output E OH V10
_ JHvg tosAN\\\
17713D-11
e. OE to output disable/enable
Notes:
1. Vy=1.5V for input signals andd#/2 for output signals.
2. Input pulse amplitude O V to 3.0 V
3. Input rise and fall times 2 ns to 5 ns typical.
PALLV16V8-10 and PALLV16V8Z-20 Families 15
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KEY TO SWITCHING WAVEFORM

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady

May Will be
Change Changing
fromHto L fromHtoL
May Will be
Change Changing
fromLtoH fromLtoH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance

“Off” State
KS000010-PAL
SWITCHING TEST CIRCUIT
Vee
Output Test Point
Sz
i 17713D-12
Specification S S, C Ry Ry Measured Output Value
trp tco Closed Closed Ved2
Z - H: Open Z - H: Closed 30pF
tezx e Z - L: Closed Z - L:Open 16K 16K Vod?
" H - Z: Open H - Z: Closed 50F H - ZVoy-05V
P R L - Z: Closed L - Z:Open P L= ZVo +05V
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g VANTIS

TYPICAL | . CHARACTERISTICS
VCC =3.3 \/, TA =25°C

150

125 +

100 +

PALLV16V8-10
lec (MA) 75 1

PALLV16V8Z-20

50 +

Frequency (MHz) 17713D-13

lcc vs. Frequency

The selected “typical” pattern utilized 50% of the device resources. Half of the macrocells were programmed as registered, and
the other half were programmed as combinatorial. Half of the available product terms were used for each macrocell. On any
vector, half of the outputs were switching.

By utilizing 50% of the device, a midpoint is defined for Icc. From this midpoint, a designer may scale the I¢ graphs up or down
to estimate the I requirements for a particular design.
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Lattice

ENDURANCE CHARACTERISTICS

The FALLV16V8 is manufactured usingavitis’ advanced electrically-erasable (EE) CMOS process.
This technology uses an EE cell to replace the fuse link used in bipolar parts. As a result, devices

can be erased and reprogrammed—a feature which allows 100% testing at the factory.

Symbol Parameter Test Conditions Value Unit
Max Storage @mperature 10 Years
tor Min Pattern Data Retentioririie
Max Operating Emperature 20 Years
N Max Reprogramming Cycles Normal Programming Conditions 100 Cycles
ROBUSTNESS FEATURES

The FALLV16V8 has some unique features that make it extremely robust, especially when operating
in high-speed design environments. Pull-up resistors on inputs and 1/O pins cause unconnected
pins to default to a known state. Input clamping circuitry limits negative overshoot, eliminating the

possibility of false clocking caused by subsequent ringing. A special noise filter makes the

programming circuitry completely insensitive to any positive overshoot that has a pulse width of

less than about 100 ns.
INPUT/OUTPUT EQUIVALENT SCHEMATICS

Vee —1— Vee
> 50 kQ |:

L

|

| |:
|

|

|

|

ESD I Programming =
Protection | Pins only Programming Positive Programming
and L — - ——— — Voltage —— Overshoot |—] Circuitry
Clamping Detection Filter
Typical Input
» P 17713D-14
Vee Vee
5-V Protection > 50k
=
Provides ESD
Protection and
Clamping
Preload  Feedback
Circuitry Input
17713D-15

Typical Output
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POWER-UP RESET

The FALLV16V8 has been designed with the capability to reset during system-ppweollowing
powerup, all flip-flops will be reset to LOWTIhe output state will be HIGH independent of the
logic polarity. This feature provides extra flexibility to the designer and is especially valuable in
simplifying state machine initialization. A timing diagram and parameter table are shown below.
Due to the synchronous operation of the powereset and the wide range of ways-\¢an rise

to its steady state, two conditions are required to ensure a validqppweset. These conditions
are:

O The Vcrise must be monotonic.

0 Following reset, the clock input must not be driven from LOW to HIGH until all applicable input
and feedback setup times are met.

Parameter
Symbol Parameter Descriptions Min Max Unit
ter PowerUp Reset ime 1000 ns
ts Input or Feedback Setupnie
See Switching Characteristics
tw Clock Width LOW
Vee
27V
Power
I tpr
Registered _[
Output
le—ts
Clock \\*
L tWL A‘
17713D-16
Figur e 3. Power-Up Reset Waveform
PALLV16V8-10 and PALLV16V8Z-20 Families 19
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TYPICAL THERMAL CHARACTERISTICS

Measured at 2% ambient. These parameters are not tested.

Typ
Parameter

Symbol Parameter Description PDIP PLCC Unit
9jc Thermal impedance, junction to case 20 19 °CW
9ja Thermal impedance, junction to ambient 65 57 °CW
200 Ifpm air 58 41 °CW
400 Ifpm air 51 37 °CW

Bima Thermal impedance, junction to ambient with air flow
600 Ifpm air 47 35 °CW
800 Ifpm air 44 33 °CW

Plastic 6. Considerations

The data listed for plasti#; are for refelence only and @ not ecommended for use in calculating junction tempeeatdihe heat-
flow paths in plastic-encapsulated devices@mplex, making ti; measuement elative to a specific location ion the package
surface. Tests indicate this measument efelence point is diectly below the die-attachea on the bottom center of the g
Furthemore, g tests on packagesepeformed in a constant temperaguiTheefore, the measements can only be used in a
similar envionment.
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VANTIS

CONNECTION DIAGRAMS (TOP VIEW)

DIP/SOIC PLCC
\
cLKi, [ [ IVee <
Q ~
L0 [ 1o, ~ =0 3 8
— — —1— —
1, [ [1 1706 3 2 1 2019 )
°
I ] o
: E i ° L[] 4 18]]vog
[ e
4 5 ‘ L[] 5 17[] vos
s [ VO3 5[] 6 16]] o,
ls [ [ 110, W[ 7 15[] 1o,
|
. O [ 110, oIl e 14]] vo,
ls [] [ 110,
_ 9 10 11 12 13
GND [] | 158, ———r—r—r—rr—
L0 25 &
- z o 29
17713D-2 5 6 = = 1771303
PIN DESIGNATIONS
CLK = Clock gf“elﬂ cod for orientai
GND = Ground in 1 is marked for orientation.
| = Input
/0 = Input/Output
NC = No Connect
Vce = Supply Voltage
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ORDERING INFORMATION

Commer cial and Industrial Pr oducts

Vantis programmable logic products for industrial applications are available with several ordering options. The order number
(Valid Combination) is faned by a combination of:

PAL C
FAMILY TYPE J
PAL = Programmable Array Logic
TECHNOLOGY OPERATING CONDITIONS
LV = Low-Voltage C = Commercial (6C to +75C)
| = Industrial (—40C to 85C)
NUMBER OF
ARRAY INPUTS ———— PACKAGE TYPE
P = 20-Pin Plastic DIP (PD 020)
OUTPUT TYPE J = 20-Pin Plastic Leaded Chip
V = Versatile Carrier (PL 020)
S = 20-Pin Plastic Gull-Wg Small
NUMBER OF OUTPUTS Outline Package (SO 020)
Z = Zero Power
(30 pA Icc Standby)

SPEED
-10 =10nspp
—-20 =20nspp

I - Valid Combinations
Valid Combinations . N . ) .
Valid Combinations list configurations planned to be
PALLV16V8-10 PC,JC,SC supported in volume for this device. Consult the local
Vantis sales dice to confim availability of specific
PALLV16V8Z-20 PL,JI valid combinations and to check on newly released
22 PALLV16V8-10 and PALLV16V8Z-20 Families
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