Features

e 3.0V to 5.5V Operation
* Industry Standard Architecture
— Emulates Many 20-pin PALs
— Low-cost Easy-to-use Software Tools
* High-speed
— 10 ns Maximum Pin-to-pin Delay
e Ultra-low Power
— 5 A (Max) Pin-controlled Power-down Mode Option
— Typical 100 nA Standby
e CMOS and TTL Compatible Inputs and Outputs
— 1/O Pin Keeper Circuits
* Advanced Flash Technology
— Reprogrammable
— 100% Tested
* High-reliability CMOS Process
— 20 Year Data Retention
— 100 Erase/Write Cycles
— 2,000V ESD Protection
— 200 mA Latchup Immunity
e Commercial and Industrial Temperature Ranges
* Dual-in-line and Surface Mount Packages in Standard Pinouts
* Inputs are 5V Tolerant

®

Description

The ATF16LV8C is a high-performance EECMOS Programmable Logic Device that
utilizes Atmel’'s proven electrically-erasable Flash memory technology. Speeds down
to 10 ns and a 5 pA pin-controlled power-down mode option are offered. All speed

(continued)
Pin Configurations TSSOP
All Pinouts Top View
IICLK [ 1O 20[Jvce
Pin Name | Function 112 19 110
123 18[J1/0
CLK Clock PDI3 |4 17110
[ Logic Inputs i 6L 1o
156 15[ J1/0
110 Bidirectional Buffers 16 7 1410
178 13[J1/0
OE Output Enable 89 12710
VCC (+3V to 5.5V) Supply GND [] 10 11 [ 19/0E
Programmable Power-
PD .
down Option
DIP/SOIC
PLCC
X0 I/CLK ] 1 20[Jvce
=299 1102 19310
1203 18[00
5o PD/I3 ] 4 17[Qwo
5o 1405 16310
5o 1506 15310
5o 1607 14010
5o 1708 13310
1809 12010
GND [] 10 11 [J19/0E
2 28

GND
19/0E
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ranges are specified over the full 3.0V to 5.25V range for
industrial and commercial temperature ranges.

The ATF16LV8C incorporates a superset of the generic
architectures, which allows direct replacement of the 16R8
family and most 20-pin combinatorial PLDs. Eight outputs
are each allocated eight product terms. Three different
modes of operation, configured automatically with soft-
ware, allow highly complex logic functions to be realized.

Block Diagram

The ATF16LV8C can significantly reduce total system
power, thereby enhancing system reliability and reducing
power supply costs. When pin 4 is configured as the
power-down control pin, supply current drops to less than
5 pA whenever the pin is high. If the power-down feature
isn’'t required for a particular application, pin 4 may be used
as a logic input. Also, the pin keeper circuits eliminate the
need for internal pull-up resistors along with their attendant
power consumption.

PROGRAMMABLE
—é LOGIC
10 INTERACI\?SNECT OPTION 8 10
INPUT PINS COMBINATORIAL [ PINS
LOGIC ARRAY (UP TO 8
FLIP-FLOPS)
Note: 1. Includes optional PD control pin.
Absolute Maximum Ratings*
Temperature Under Bias............cocoveevrereeenn. -40°C to +85°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
Storage TEMPEratUre ...........coveeveereeeveeveenenn. -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
Voltage on Any Pin with other conditions beyond those indicated in the
Respect to Ground ..........ccceeeeeeeeiiiiieieeenien. -2.0V to +7.0v® operational sections of this specification is not
implied. Exposure to absolute maximum rating
Voltage on Input Pins conditions for extended periods may affect device
with Respect to Ground reliability.
. . ) (1) - : ;
During Programming..............ceeeeeeieieeeeeenenenn. 2.0V to +14.0V Note: 1. Minimum voltage is -0.6V DC, which may under-
shoot to -2.0V for pulses of less than 20 ns.
Programming Voltage with Maximum output pin voltage is Vcc + 0.75V DC,
RESPECt t0 GrOUNG ..., -2.0V to +14.0v® which may overshoot to 7.0V for pulses of less
than 20 ns.
DC and AC Operating Conditions
Commercial
Operating Temperature (Ambient) 0°C - 70°C
V¢ Power Supply 3.0V to 5.5V
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DC Characteristics

Symbol | Parameter Condition® Min Typ Max Units
I Input or I/0 Low Leakage Current 0 <V =V, (Max) -10 HA
Il Input or I/0 High Leakage Current 1.8<Vy<sVec 10 HA
15 MHz, V¢ = Max, 55
locr® Power Supply Current Vin=0, Ve I(;c:jm. 60 mA
Outputs Open ’
lpp™ Power Supply Current, Power-down Mode VCC_: Max, 0.1 5 HA
VIN - 01 VCC
o Vour = 0.5V, .
los Output Short Circuit Current Vee= 3V; T, = 25°C 150 mA
Vi Input Low Voltage MIN < Ve < Max -0.5 0.8 \Y,
Viy Input High Voltage 2.0 Vet 1 \Y
VoL Output Low Voltage VCC_: Min; All Outputs 0.5 \%
loL = 8 MA
. Ve = Min
Vou Output High Voltage lopt = -4 MA 2.4 \%
loL Output Low Current Vee = Min 8 mA
lon Output High Current Ve = Min -4 mA
Note: 1. All Il parameters measured with outputs open.
2. For DC characteristics, the test condition of V. = Max corresponds to 3.6V.
AC Waveforms®
INPUTS, 1/O
REG.FEEDBACK
~tS —~=—tH — ‘
tw
CLK ‘
tw
tP
<1CO —~ . ER, . tEA, |
tPXZ tPZX
REGISTERED OUTPUT HIGHZ OUTPUT
OUTPUTS VALID VALID
I - ER, - tEA, |
tFD tPXZ tPZX
COMBINATORIAL OUTPUT OUTPUT HIGHZ OUTPUT
OUTPUTS VALID VALID VALID

Note:

AIMEL

1. Timing measurement reference is 1.5V. Input AC driving levels are 0.0V and 3.0V, unless otherwise specified.




AlMEL

AC Characteristics

-10 -15

Symbol Parameter Min Max Min Max Units
tep Input or Feedback to Non-Registered Output 1 10 1 15 ns
tep Clock to Feedback 5 8 ns
teo Clock to Output 2 7 2 10 ns
tg Input or Feedback Setup Time 7 12 ns
ty Input Hold Time 0 0 ns
tp Clock Period 12 16 ns
tw Clock Width 6 8 ns

External Feedback 1/(tg+ teg) 714 45.5 MHz
Fuax Internal Feedback 1/(tg + top) 83.3 50 MHz

No Feedback 1/(tp) 83.3 62.5 MHz
tea Input to Output Enable — Product Term 3 10 3 15 ns
ter Input to Output Disable — Product Term 2 10 2 15 ns
torx OE pin to Output Enable 2 8 2 15 ns
toxy OE pin to Output Disable 1.5 8 1.5 15 ns

Power-down AC Characteristics?@®
-10 -15

Symbol Parameter Min Max Min Max Units
tvoH Valid Input Before PD High 10 15 ns
tevon Valid OE Before PD High 0 0 ns
tevon Valid Clock Before PD High 0 0 ns
toHix Input Don't Care After PD High 10 15 ns
toHex OE Don't Care After PD High 10 15 ns
toHex Clock Don't Care After PD High 10 15 ns
toLy PD Low to Valid Input 10 15 ns
toLay PD Low to Valid OE 25 30 ns
toLey PD Low to Valid Clock 25 30 ns
toLov PD Low to Valid Output 30 35 ns

Notes: 1. Output data is latched and held.
2. HI-Z outputs remain HI-Z.
3. Clock and input transitions are ignored.

ATFIOLVEC m
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Input Test Waveforms and Output Test Loads:
Measurement Levels: Commercial
3.0V 3.3V
AC AC
DRIVING 1.5V MEASUREMENT R1 = 316
LEVELS LEVEL OUTPUT
0.0V PIN
tg, tr < 1.5ns (10% to 90%) R2 = 348 @ CL = 35pF
Note:  Similar devices are tested with slightly different loads.
These load differences may affect output signals’ delay
and slew rate. Atmel devices are tested with sufficient
margins to meet compatible devices.
Pin Capacitance
(f= 1 MHz, T = 25°c)D)
Typ Max Units Conditions
Cn 5 8 pF Vin = 0V
Cour 6 8 pF Vour =0V
Note: 1. Typical values for nominal supply voltage. This parameter is only sampled and is not 100% tested.

Power-up Reset
The ATF16LV8C's registers are designed to reset during

power-up. At a point delayed slightly from V. crossing VRsT
Vrst all registers will be reset to the low state. As a result, POWER
the registered output state will always be high on power-up. «— tpg ——>
This feature is critical for state machine initialization.
However, due to the asynchronous nature of reset and the REGISTERED
uncertainty of how V. actually rises in the system, the OUTPUTS s
following conditions are required:
. . <« tw
1. The V. rise must be monotonic from below 0.7V. CLOCK
2. The signals from which the clock is derived must
remain stable during Tpg.
3. After Tpg, all input and feedback setup times must — .
be met before driving the clock term high. Parameter Description Typ Max | Units
Power-up
Tor Reset Time 600 1,000 ns
Power-up
Vst Reset 2.5 3.0 \%
Voltage

AIMEL




ICC mA

NORM
ICC mA

IOL mA

1.4
1.2
1.0
0.8
0.6
0.4
0.2

25.0
24.5
24.0
235
23.0
22.5
22.0
21.5
21.0
20.5

AlMEL

SUPPLY CURRENT OUTPUT SINK CURRENT
VS. INPUT FREQUENCY VS. OUTPUT VOLTAGE (VCC = 5V, TA = 25°C)
(VCC = 3.3V, TA = 25°C) 60
//
| 50
/
40 -
IOL mA 30 ol
v
20
d
10 —a
o /|
0 0102030405060708091011121314 15
0 OUTPUT VOLTAGE (V)

NORMALIZED SUPPLY CURRENT
VS. SUPPLY VOLTAGE
(TA = 25°C, STANDBY)

NORMALIZED SUPPLY CURRENT
VS. AMBIENT TEMPERATURE
(VCC = 3.3V, STANDBY)

1.6

1.4

1.2

NORM

IcCmA 0

0.8

0.6

3.0 3.3 3.6
AMBIENT TEMPERATURE (C) SUPPLY VOLTAGE (V)

-5° 25° 75°

OUTPUT SOURCE CURRENT
OUTPUT SINK CURRENT - = g0
VS. SUPPLY VOLTAGE (TA = 25°C, VOL = 0.45V) VS. SUPPLY VOLTAGE (VOH = 2.4V, TA = 25%C)

IOHmA -8

3.0 3.15 3.3 3.45 3.6

3.0 3.15 33 3.45 3.6 SUPPLY VOLTAGE (V)

SUPPLY VOLTAGE (V)
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OUTPUT SOURCE CURRENT

VS. OUTPUT VOLTAGE (VCC =5V, TA = 25°C)

-10

IOH mA -15

-20

-25

-30
0.5

1.0 1.5 2.0 2.5 3.0 3.3
OUTPUT VOLTAGE (V)

NORMALIZED t,,
VS. SUPPLY VOLTAGE (TA = 25°C)

1.2

1.0

0.8

NORM
0.6

top

0.4

0.2

3.0

3.25 3.6
SUPPLY VOLTAGE (V)

NORMALIZED t,,

VS. AMBIENT TEMPERATURE (VCC = 3.3V)

1.06

1.04
1.02

1.00

NORM
0.98

0.96

0.94
0.92

0.90

-5e

25° 75°
AMBIENT TEMPERATURE (C)

NORM

NORM

NORM
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1.06
1.04
1.02
1.00
0.98
0.96
0.94
0.92
0.90
0.88

1.06
1.04
1.02
1.00
0.98
0.96
0.94

0.92

1.2
1.0
0.8
0.6
0.4
0.2

NORMALIZED t,,

VS. AMBIENT TEMPERATURE (VCC = 3.3V)

25° 75°
AMBIENT TEMPERATURE (C)

NORMALIZED tg

VS. AMBIENT TEMPERATURE (VCC = 3.3V)

25° 75°
AMBIENT TEMPERATURE (C)

NORMALIZED t,

VS. AMBIENT TEMPERATURE (VCC = 3.3V)

25° 75°
AMBIENT TEMPERATURE (C)
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NORMALIZED 1o, INPUT CLAMP CURRENT
VS. SUPPLY VOLTAGE (TA = 25°C) VS. INPUT VOLTAGE (TA = 25°C, VCC = 3.3V)
1.2
0 —~
1.0 -
-20 \\
0.8 INPUT  -30 \
NORM \.
L 06 CURRENT -40 \
CO
0.4 mA 'Zg
0.2 -70 \
0 -80
3.0 3.25 3.6 0 -0 -02 -03 -04 -05 -06 -07 -08 -09 -10
SUPPLY VOLTAGE (V) INPUT VOLTAGE (V)
NORMALIZED t, INPUT CURRENT
VS. SUPPLY VOLTAGE (TA = 25°C) VS. INPUT VOLTAGE (TA = 25°C, VCC = 3.3V)
12 35
1.0 gg 7\
0 /1 \
08 INPUT 35 |/
NORM ¢ CURRENT 0 [/ \
& mA 0
0.4 .
0.2 -10 \\ /
' -15 —
0 -20
0 0.5 1.0 1.5 2.0 25 3.03.3
3.0 3.25 3.6
SUPPLY VOLTAGE (V) INPUT VOLTAGE (V)
NORMALIZED t,
VS. SUPPLY VOLTAGE (TA = 25°C)
1.2
1.0
0.8
NORM
t 0.6
H
0.4
0.2
0
3.0 3.25 3.6

SUPPLY VOLTAGE (V)
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Ordering Information

tep ts tco

(ns) (ns) (ns) Ordering Code Package Operation Range

10 7 7 ATF16LV8C-10JC 20J Commercial
ATF16LV8C-10PC 20P3 (0°C to 70°C)
ATF16LV8C-10SC 20S
ATF16LV8C-10XC 20X

15 12 10 ATF16LV8C-15JC 20J Commercial
ATF16LV8C-15PC 20P3 (0°C to 70°C)
ATF16LV8C-15SC 20S
ATF16LV8C-15XC 20X

10 7 7 ATF16LV8C-10JI 20J Industrial
ATF16LV8C-10PI 20P3 (-40°C to 85°C)
ATF16LV8C-10SI 20s
ATF16LV8C-10XI 20X

15 12 10 ATF16LV8C-15JI 20J Industrial
ATF16LV8C-15PI 20P3 (-40°C to 85°C)
ATF16LV8C-15SI 20S
ATF16LV8C-15XI 20X

Using “C” Product for Industrial

To use commercial product for industrial temperature ranges, simply de-rate I-c by 15% on the “C” device. No speed
de-rating is necessary.

Package Type

20J 20-lead, Plastic J-leaded Chip Carrier (PLCC)

20P3 20-lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)

20S 20-lead, 0.300" Wide, Plastic Gull-wing Small Outline (SOIC)

20X 20-lead, 4.4 mm Wide, Plastic Thin Shrink Small Outline (TSSOP)

AIMEL 0
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Packaging Information

20P3, 20-lead, 0.300" Wide, Plastic Dual Inline

Package (PDIP)
Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-001 AD

20J, 20-lead, Plastic J-leaded Chip Carrier (PLCC)

Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-018 AA

1.060(26.9)

045(1.14) X 45° PINNO.1 .045(1.14) X 30° - 45° 15 505,
* IDENTIFY L‘ ‘4 H 1008(203) .980(24.9) PIN
r ﬁ Om, Omn, 0
—1 330(8.38 280(7.11)
l .356(9.0) 1 (7)8(3 .240(6.10)
— 350(8.9 SQ .290(7.37)
.032(.813) | -350(8.9) 1 .021(.533) OO0 OU O OO
PROL %;08.833() '013('330)‘ ‘ 900(22.86) REF ‘ ‘<7 'Ogo(iﬁ&
I ' 210(5.33) |
.050(1.27) TYP u e e - .043(1.09) MAX ‘ ‘ '005(1,\/2”7,3
.200(5.01) REF SQ .020(.508) T ) ) ) 1 |
L | :120(3.05) SEATING # A
.090(2.29) PLANE # 1
- .| -180(4.57) 15688D) L o15(381) MIN
165(4.19) 115@2.92) ‘ | J L 022(.559)
= '014(.356)
™ T 070(1.78)

-

|

300(7 62)

.110(2.79) -045(1 )
.022(.559) X 45° MAX (3X) .090(2.29) : :
‘ .325(8.26)

REF
.014(.356) 15

014(356) _ || —_|
1008(203)

e 430(10.92) MAX

20X, 20-lead, 4.4 mm Wide, Plastic Thin Shrink

Small Outline (TSSOP)
Dimensions in Millimeters and (Inches)*

20S, 20-lead, 0.300" Wide, Plastic Gull-wing Small

Outline (SOIC)
Dimensions in Inches and (Millimeters)

0.30(0.012) _|

0.020 (0.508)
— | [
‘ ‘ 0.013 (0.330) 0.18(0.007)

QOOOananam- } 1
o.‘299 (7.60) 0.420 (10.7)
0.291 (7.39) 0.393 (9.98) 448(176) 650(256)
PN1 [|O 1 430(169) 6.25(.246)
TTUTTUTT0T.
‘_J L—voso(1,27) BSC -

4»‘ ‘« 0.65(.0256) BSC

6.60(.260)
0.513 (13.0) 6.40(.252) — 1.10(0.043) MAX

0.497 (12.6) _0.105 (2.67) *
‘ 0.092 (2.34) ‘
imistasiaix{wa R

(OO oiso0m | T

0. 05(.002)
0.012 (O. 305)J ?

0.003 (0.076)

0.18(.007)

=

3 REF 0.013 (0.330)
0.009 (0.229) 0.70(.028) }
J { % l, r 0 REF  0.50(.020)
T\/ 0.035 (0.889) \ ‘<7

0.015 (0.381) . . . .
*Controlling dimension: millimeters.

10 ATFIOLVEC m



AIMEL

I 7
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2325 Orchard Parkway
San Jose, CA 95131
TEL (408) 441-0311
FAX (408) 487-2600
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Atmel U.K., Ltd.
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Atmel Operations

Atmel Colorado Springs
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TEL (719) 576-3300
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13106 Rousset Cedex
France
TEL (33) 4-4253-6000
FAX (33) 4-4253-6001

TEL (44) 1276-686-677
FAX (44) 1276-686-697

Asia
Atmel Asia, Ltd.
Room 1219
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TEL (852) 2721-9778
FAX (852) 2722-1369
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Atmel Japan K.K.
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1-24-8 Shinkawa
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