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Understanding Embedded - PLDs (Programmable
Logic Devices)

Embedded - PLDs, or Programmable Logic Devices, are a
type of digital electronic component used to build
reconfigurable digital circuits. Unlike fixed-function logic
devices, PLDs can be programmed to perform specific
functions by the user. This flexibility allows designers to
customize the logic to meet the exact needs of their
applications, making PLDs a crucial component in modern
embedded systems.

Applications of Embedded - PLDs (Programmable
Logic Devices)

The versatility of PLDs makes them suitable for a wide
range of applications. In consumer electronics, PLDs are
used to enhance the functionality and performance of
devices such as smartphones, tablets, and gaming
consoles. In the automotive industry, they help in
developing advanced driver-assistance systems (ADAS)
and infotainment systems. Industrial automation systems
rely on PLDs for controlling machinery and processes, while
in telecommunications, they are used in network
equipment to manage data flow and connectivity.
Additionally, aerospace and defense sectors utilize PLDs
for their high reliability and adaptability in mission-critical
applications.

Common Subcategories of Embedded - PLDs
(Programmable Logic Devices)

Embedded PLDs can be categorized based on their
architecture and functionality. One common subcategory is
Simple PLDs (SPLDs), which include devices like
Programmable Array Logic (PAL) and Generic Array Logic
(GAL). These are typically used for simpler, less demanding
tasks. Complex PLDs (CPLDs) offer higher complexity and
capacity, suitable for more intricate designs. Field
Programmable Gate Arrays (FPGAs) are another significant
subcategory, providing high performance and extensive
configurability, making them ideal for complex and
resource-intensive applications.

Types of Embedded - PLDs (Programmable Logic
Devices)

There are various types of PLDs, each catering to different
requirements and applications. SPLDs, as mentioned, are
used for straightforward logic functions. CPLDs provide a
middle ground with more complexity and functionality than
SPLDs but are simpler and more cost-effective than FPGAs.
FPGAs are the most advanced type of PLD, offering vast
resources and flexibility, enabling designers to implement
highly complex digital circuits. FPGAs are widely used in
applications that require high-speed processing and large-
scale integration.

Purchasing Embedded - PLDs (Programmable Logic
Devices)
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Product Status Obsolete
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Number of Macrocells 8
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Speed 15 ns

Mounting Type Through Hole

Package / Case 20-DIP (0.300", 7.62mm)

Supplier Device Package 20-PDIP
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Figure 1-1. Block Diagram

2. Pin Configuration and Pinouts

Figure 2-1. TSSOP

Figure 2-2. DIP/SOIC

Table 2-1. Pinouts - All Pinouts Top View

Pin Name Function

CLK Clock

I Logic Inputs

I/O Bi-directional Buffers

OE Output Enable

VCC +5V Supply

1
2
3
4
5
6
7
8
9
10

20
19
18
17
16
15
14
13
12
11

I/CLK
I1
I2
I3
I4
I5
I6
I7
I8

GND

VCC
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I9/OE

1
2
3
4
5
6
7
8
9
10

20
19
18
17
16
15
14
13
12
11

I/CLK
I1
I2
I3
I4
I5
I6
I7
I8

GND

VCC
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I9/OE
2
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ATF16V8CZ
Figure 2-3. PLCC
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3. Absolute Maximum Ratings*
Temperature Under Bias.................................. -40°C to +85°C *NOTICE: Stresses beyond those listed under “Absolute 

Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and 
functional operation of the device at these or any 
other conditions beyond those indicated in the 
operational sections of this specification is not 
implied.  Exposure to absolute maximum rating 
conditions for extended periods may affect device 
reliability.

Note: 1. Minimum voltage is -0.6V DC, which may under-
shoot to -2.0V for pulses of less than 20 ns. 
Maximum output pin voltage is VCC + 0.75V DC, 
which may overshoot to 7.0V for pulses of less 
than 20 ns.

Storage Temperature ..................................... -65°C to +150°C

Voltage on Any Pin with 
Respect to Ground .........................................-2.0V to +7.0V(1)

Voltage on Input Pins 
with Respect to Ground 
During Programming.....................................-2.0V to +14.0V(1)

Programming Voltage with 
Respect to Ground .......................................-2.0V to +14.0V(1)

4. DC and AC Operating Conditions
Commercial Industrial

Operating Temperature (Ambient) 0°C - 70°C -40°C - 85°C

VCC Power Supply 5V ±5% 5V ±10%

4.1 DC Characteristics 

Symbol Parameter Condition Min Typ Max Units

IIL Input or I/O Low Leakage Current 0 ≤ VIN ≤ VIL(Max) -10 µA

IIH Input or I/O High Leakage Current 3.5 ≤ VIN ≤ VCC 10 µA

ICC1 Power Supply Current 
15 MHz, VCC = Max, 
VIN = 0, VCC, Outputs Open

Com 95 mA

Ind. 105 mA

ICC
(1) Power Supply Current, 

Standby Mode
0 MHz, VCC = Max, 
VIN = 0, VCC, Outputs Open

Com. 5 µA

Ind 5 µA

IOS Output Short Circuit Current
VOUT = 0.5V; 
VCC= 5V; TA = 25°C

-150 mA

VIL Input Low Voltage Min < VCC < Max -0.5 0.8 V

VIH Input High Voltage 2.0 VCC+1 V

VOL Output Low Voltage
VCC = Min, All Outputs
IOL = -16 mA

Com, Ind. 0.5 V
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Note: 1. All ICC parameters measured with outputs open. Data is based on Atmel test patterns. Reading may vary with pattern.

VOH Output High Voltage
VCC = Min
IOL = -3.2 mA

2.4 V

IOL Output Low Current VCC = Min
Com. 24

mA
Ind. 12

IOH Output High Current VCC = Min Com., Ind. 4 mA

4.1 DC Characteristics 

Symbol Parameter Condition Min Typ Max Units
4
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ATF16V8CZ
4.2 AC Waveforms(1)

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

4.3 AC Characteristics

Symbol Parameter

-12 -15

UnitsMin Max Min Max

tPD Input or Feedback to Non-registered Output 3 12 3 15 ns

tCF Clock to Feedback 6 8 ns

tCO Clock to Output 2 8 2 10 ns

tS Input or Feedback Setup Time 10 12 ns

tH Input Hold Time 0 0 ns

tP Clock Period 12 16 ns

tW Clock Width 6 8 ns

fMAX

External Feedback 1/(tS + tCO) 55 45 MHz

Internal Feedback 1/(tS + tCF) 62 50 MHz

No Feedback 1/(tP) 83 62 MHz

tEA Input to Output Enable – Product Term 3 12 3 15 ns

tER Input to Output Disable – Product Term 2 15 2 15 ns

tPZX OE pin to Output Enable 2 12 2 15 ns

tPXZ OE pin to Output Disable 1.5 12 1.5 15 ns
5
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4.4 Input Test Waveforms

4.4.1 Input Test Waveforms and Measurement Levels

tR, tF < 1.5 ns (10% to 90%)

4.4.2 Output Test Loads

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.

4.4.3 Pin Capacitance

Note: 1. Typical values for nominal supply voltage. This parameter is only sampled and is not 100% 
tested.

Table 4-1. Pin Capacitance (f = 1 MHz, T = 25°C(1))

Typ Max Units Conditions

CIN 5 8 pF VIN = 0V

COUT 6 8 pF VOUT = 0V
6
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8. Macrocell Configuration
Software compilers support the three different OMC modes as different device types. These
device types are listed in the table below. Most compilers have the ability to automatically select
the device type, generally based on the register usage and output enable (OE) usage. Register
usage on the device forces the software to choose the registered mode. All combinatorial out-
puts with OE controlled by the product term will force the software to choose the complex mode.
The software will choose the simple mode only when all outputs are dedicated combinatorial
without OE control. The different device types listed in the table can be used to override the
automatic device selection by the software. For further details, refer to the compiler software
manuals.

When using compiler software to configure the device, the user must pay special attention to the
following restrictions in each mode.

In registered mode pin 1 and pin 11 are permanently configured as clock and output enable,
respectively. These pins cannot be configured as dedicated inputs in the registered mode.

In complex mode pin 1 and pin 11 become dedicated inputs and use the feedback paths of pin
19 and pin 12 respectively. Because of this feedback path usage, pin 19 and pin 12 do not have
the feedback option in this mode.

In simple mode all feedback paths of the output pins are routed via the adjacent pins. In doing
so, the two inner most pins (pins 15 and 16) will not have the feedback option as these pins are
always configured as dedicated combinatorial output.

8.1 ATF16V8CZ Registered Mode 
PAL Device Emulation/PAL Replacement. The registered mode is used if one or more regis-
ters are required. Each macrocell can be configured as either a registered or combinatorial
output or I/O, or as an input. For a registered output or I/O, the output is enabled by the OE pin,
and the register is clocked by the CLK pin. Eight product terms are allocated to the sum term.
For a combinatorial output or I/O, the output enable is controlled by a product term, and seven
product terms are allocated to the sum term. When the macrocell is configured as an input, the
output enable is permanently disabled.

Any register usage will make the compiler select this mode. The following registered devices can
be emulated using this mode:

16R8 16RP8 

16R6 16RP6 

16R4 16RP4
10
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Figure 8-1. Registered Configuration for Registered Mode(1)(2)

Notes: 1. Pin 1 controls common CLK for the registered outputs.
Pin 11 controls common OE for the registered outputs.
Pin 1 and Pin 11 are permanently configured as CLK and OE.

2. The development software configures all the architecture control bits and checks for proper pin 
usage automatically.

Figure 8-2. Combinatorial Configuration for Registered Mode(1)(2)

Notes: 1. Pin 1 and Pin 11 are permanently configured as CLK and OE.

2. The development software configures all the architecture control bits and checks for proper pin 
usage automatically.
11
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ATF16V8CZ
8.2 ATF16V8CZ Complex Mode 
PAL Device Emulation/PAL Replacement. In the complex mode, combinatorial output and I/O
functions are possible. Pins 1 and 11 are regular inputs to the array. Pins 13 through 18 have pin
feedback paths back to the AND-array, which makes full I/O capability possible. Pins 12 and 19
(outermost macrocells) are outputs only. They do not have input capability. In this mode, each
macrocell has seven product terms going to the sum term and one product term enabling the
output.

Combinatorial applications with an OE requirement will make the compiler select this mode. The
following devices can be emulated using this mode: 

16L8

16H8

16P8

Figure 8-4. Complex Mode Option

9. ATF16V8CZ Simple Mode 
PAL Device Emulation/PAL Replacement. In the Simple Mode, 8 product terms are allocated
to the sum term. Pins 15 and 16 (center macrocells) are permanently configured as combinato-
rial outputs. Other macrocells can be either inputs or combinatorial outputs with pin feedback to
the AND-array. Pins 1 and 11 are regular inputs.

The compiler selects this mode when all outputs are combinatorial without OE control. The fol-
lowing simple PALs can be emulated using this mode: 

10L8 10H8 10P8

12L6 12H6 12P6 

14L4 14H4 14P4 

16L2 16H2 16P2
13
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Figure 9-1. Simple Mode Option
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ATF16V8CZ
Figure 9-2. Complex Mode Logic Diagram
15
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Figure 9-3. Simple Mode Logic Diagram
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ATF16V8CZ
9.1 Test Characterization Data
17
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10. Ordering Information

Note: Shaded parts are being obsoleted in Q3-05 and being replaced by Green parts.

10.2 Using “C” Product for Industrial
To use commercial product for Industrial temperature ranges, down-grade one speed grade
from the “I” to the “C” device (7 ns “C” = 10 ns “I”) and de-rate power by 30%.

10.1 Standard Package Options
tPD

(ns)
tS

(ns)
tCO

(ns) Ordering Code Package Operation Range

12 10 8

ATF16V8CZ-12JC

ATF16V8CZ-12PC
ATF16V8CZ-12SC

ATF16V8CZ-12XC

20J

20P3
20S

20X

Commercial
(0°C to 70°C)

15

12 10

ATF16V8CZ-15JC

ATF16V8CZ-15PC
20J

20P3

20S

20X

Commercial

(0°C to 70°C)ATF16V8CZ-15SC
ATF16V8CZ-15XC

12 10

ATF16V8CZ-15JI

ATF16V8CZ-15PI
20J

20P3
20S

20X

Industrial
(-40°C to 85°C)ATF16V8CZ-15SI

ATF16V8CZ-15XI

10.3 Green Package Options (Pb/Halide-free/RoHS Compliant)
tPD

(ns)
tS

(ns)
tCO

(ns) Ordering Code Package Operation Range

15 12 10

ATF16V8CZ-15JU
ATF16V8CZ-15PU

ATF16V8CZ-15SU

ATF16V8CZ-15XU

20J
20P3

20S

20X

Industrial

(-40°C to 85°C)

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)
20
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ATF16V8CZ
11. Package Information

11.1 20J – PLCC

  2325 Orchard Parkway
  San Jose, CA  95131R

TITLE DRAWING NO. REV.  

Notes: 1. This package conforms to JEDEC reference MS-018, Variation AA. 
2. Dimensions D1 and E1 do not include mold protrusion.

Allowable protrusion is .010"(0.254 mm) per side. Dimension D1
and E1 include mold mismatch and are measured at the extreme
material condition at the upper or lower parting line.

3. Lead coplanarity is 0.004" (0.102 mm) maximum.

A 4.191 – 4.572

A1 2.286 – 3.048

A2  0.508 – –           

D 9.779 – 10.033

D1 8.890 – 9.042 Note 2

E 9.779 – 10.033

E1 8.890 – 9.042 Note 2

D2/E2 7.366 – 8.382

B 0.660 – 0.813

B1 0.330 –  0.533

e 1.270 TYP

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL MIN NOM MAX NOTE

1.14(0.045) X 45˚ PIN NO. 1

IDENTIFIER

1.14(0.045) X 45˚

0.51(0.020)MAX

0.318(0.0125)
0.191(0.0075)

A2

45˚ MAX (3X)

 A

A1

B1
D2/E2

B

 e
E1 E

D1

D

20J, 20-lead, Plastic J-leaded Chip Carrier (PLCC)  B20J

10/04/01
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11.2 20P3 – PDIP

  2325 Orchard Parkway
  San Jose, CA  95131

TITLE DRAWING NO.

R

REV.  
20P3, 20-lead (0.300"/7.62 mm Wide) Plastic Dual 
Inline Package (PDIP)  D20P3

1/23/04

PIN
1

E1

A1

B

E

B1

C

L

SEATING PLANE

A

D

e

eB
eC

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL MIN NOM MAX NOTE

A – – 5.334

A1 0.381 – –

D 24.892 –          26.924    Note 2

E 7.620 –  8.255

E1  6.096 –  7.112 Note 2

B 0.356 – 0.559

B1 1.270 – 1.551

L 2.921 – 3.810

C 0.203 – 0.356

eB – – 10.922

eC 0.000 – 1.524

  e                             2.540 TYP

Notes: 1. This package conforms to JEDEC reference MS-001, Variation AD. 
2. Dimensions D and E1 do not include mold Flash or Protrusion.

Mold Flash or Protrusion shall not exceed 0.25 mm (0.010"). 
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ATF16V8CZ
11.3 20S – SOIC

  2325 Orchard Parkway
  San Jose, CA  95131

TITLE DRAWING NO.

R

REV.  
20S, 20-lead, 0.300" Body, Plastic Gull Wing Small Outline (SOIC) B20S

10/23/03

7.60 (0.2992)
7.40 (0.2914)

0.51(0.020)
0.33(0.013)

10.65 (0.419)
10.00 (0.394)

PIN 1 ID

1.27 (0.050) BSC

13.00 (0.5118)
12.60 (0.4961)

0.30(0.0118)
0.10 (0.0040)

2.65 (0.1043)
2.35 (0.0926)

0º ~ 8º

1.27 (0.050)
0.40 (0.016)

0.32 (0.0125)
0.23 (0.0091)

PIN 1

Dimensions in Millimeters and (Inches). 
Controlling dimension: Inches.
JEDEC Standard MS-013
23
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ATF16V8CZ
12. Revision History

12.1 0453H
1. Green Package options added in 2005.
25
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