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INTRODUCTION

Samsung's CMOS Programmable Logic (CPL™) family introduces the benefits of advanced CMOS technology into the

field programmable logic area, allowing system designers to save significant amounts of power without compromising
performance.

The first generation of CPL devices, as specified in this book, are CMOS implementations of the industry standard PAL®
devices. The 1.2 micron CMOS EPROM technology allows CPL parts to achieve bipolar performance at a much lower
power, resulting in reduced system costs and easier prototyping. The erasable EPROM cell also facilitates 100%
functional and AC testing of every part before it is released to market, making possible 100% programming yields.

Programming CPL devicesis done by using standard PLD programmers. Because of the architectural compatibility
with bipolar PAL devices, all current software tools also support the CPL devices. Therefore, no modification in the
code is necessary when replacing a bipolar PAL device with a CPL device.

PAL® ks a registered of Memories Inc.
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PRODUCT INDEX

PRODUCT
DESIGNATION

DESCRIPTION

CPL16L8L-15NC
CPL16L8L-15NLC
CPL16L8L-15WC
CPL16L8-15NC
CPL16L8-15NLC

CPL16L8L-20NC
CPL16L8L-20NLC
CPL16L8L-20WC
CPL16L8-20NC
CPL16L8-20NLC

CPL16L8L-25NC
CPL16L8L-25NLC
CPL16L8L-25WC
CPL16L8L-25NI
CPL16L8-25NC
CPL16L8-25NLC

CPL16L8L-35NC
CPL16L8L-35NLC
CPL16L8-35NC
CPL16L8-35NLC

OTP, Plastic 20-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Commi.

20-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Ind.
OTP, Plastic 20-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37

CPL16R4L-15NC
CPL16R4L-15NLC
CPL16R4L-15WC
CPL16R4-15NC
CPL16R4-15NLC

CPL16R4L-20NC
CPL16R4L-20NLC
CPL16R4L-20WC
CPL16R4-20NC
CPL16R4-20NLC

OTP, Plastic 20-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37
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PRODUCT
DESIGNATION

DESCRIPTION

PAGES

CPL16R4L-25NC
CPL16R4L-25NLC
CPL16R4L-25WC
CPL16R4L-25NI
CPL16R4-25NC
CPL16R4-25NLC

CPL16R4L-35NC
CPL16R4L-35NLC
CPL16R4-35NC
CPL16R4-35NLC

OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Ind.

OTP, Plastic 20-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

29-37
29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37

CPL16R6L-15NC
CPL16R6L-15NLC
CPL16R6L-15WC
CPL16R6-15NC
CPL16R6-15NLC

CPL16R6L-20NC
CPL16R6L-20NLC
CPL16R6L-20WC
CPL16R6-20NC
CPL16R6-20NLC

CPL16R6L-25NC
CPL16R6L-25NLC
CPL16R6L-25WC
CPL16R6L-25NI
CPL16R6-25NC
CPL16R6-25NLC

CPL16R6L-35NC
CPL16R6L-35NLC
CPL16R6-35NC
CPL16R6-35NLC

OTP, Plastic 20-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Pcwer, 15ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Ind.

OTP, Plastic 20-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
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CPL16R8L-15NC
CPL16R8L-15NLC
CPL16R8L-15WC
CPL16R8-15NC
CPL16R8-15NLC

CPL16R8L-20NC
CPL16R8L-20NLC
CPL16R8L-20WC
CPL16R8-20NC
CPL16R8-20NLC

CPL16R8L-25NC
CPL16R8L-25NLC
CPL16R8L-25WC
CPL16R8L-25N]
CPL16R8-25NC
CPL16R8-25NLC

CPL16R8L-35NC
CPL16R8L-35NLC
CPL16R8-35NC
CPL16R8-35NLC

OTP, Plastic 20-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

20-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Ind.

OTP, Plastic 20-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 20-pin, 1/4 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 20-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
20-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37
29-37
29-37

29-37
29-37
29-37
29-37

CPL20L8L-15NC
CPL20L8L-15NLC
CPL20L8L-15WC
CPL20L8-15NC
CPL20L8-15NLC

CPL20L8L-20NC
CPL20L8L-20NLC
CPL20L8L-20WC
CPL20L8-20NC
CPL20L8-20NLC

OTP, Plastic 24-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
39-49
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PAGES

CPL20L8L-25NC
CPL20L8L-25NLC
CPL20L8L-25WC
CPL20L8L-25NI
CPL20L8-25NC
CPL20L8-25NLC

CPL20L8L-35NC
CPL20L8L-35NLC
CPL20L8-35NC
CPL20L8-35NLC

OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Ind.
OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 35ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

39-49
39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49

CPL20R4L-15NC
|CPL20R4L-15NLC
CPL20R4L-15WC
CPL20R4-15NC
CPL20R4-15NLC

CPL20R4L-20NC
CPL20R4L-20NLC
CPL20R4L-20WC
CPL20R4-20NC
CPL20R4-20NLC

CPL20R4L-25NC
CPL20R4L-25NLC
CPL20R4L-25WC
CPL20R4L-25NI
CPL20R4-25NC
CPL20R4-25NLC

CPL20R4L-35NC
CPL20R4L-35NLC
CPL20R4-35NC
CPL20R4-35NLC

OTP, Plastic 24-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Ind.
OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 35ns, CMOS PLLD, Comm.
24-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
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PRODUCT INDEX

PRODUCT
DESIGNATION

DESCRIPTION

PAGES

CPL20R6L-15NC
CPL20R6L-15NLC
CPL20R6L-15WC
CPL20R6-15NC
CPL20R6-15NLC

CPL20R6L-20NC
CPL20R6L-20NLC
CPL20R6L-20WC
CPL20R6-20NC
CPL20R6-20NLC

CPL20R6L-25NC
CPL20R6L-25NLC
CPL20R6L-25WC
CPL20R6L-25NI
CPL20R6-25NC
CPL20R6-25NLC

CPL20R6L-35NC
CPL20R6L-35NLC
CPL20R6-35NC
CPL20R6-35NLC

OTP, Plastic 24-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Ind.

OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 35ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 35ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm.

39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49

CPL20R8L-15NC
CPL20R8L-15NLC
CPL20R8L-15WC
CPL20R8-15NC
CPL20R8-15NLC

CPL20R8L-20NC
CPL20R8L-20NLC
CPL20R8L-20WC
CPL20R8-20NC
CPL20R8-20NLC

OTP, Plastic 24-pin, 1/4 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 15ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm.

OTP, Plastic 24-pin, 1/4 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm.

24-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.
OTP, Plastic 24-pin, 1/2 Power, 20ns, CMOS PLD, Comm.
24-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm.

39-49
39-49
39-49
39-49
39-49

39-49
39-49
39-49
39-49
39-49
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DESIGNATION DESCRIPTION PAGES
CPL20R8L-25NC |OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20R8L-25NLC | 24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20R8L-25WC  |24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm.| 39-49
CPL20RS8L-25NI OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Ind. 39-49
CPL20R8-25NC OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20R8-25NLC  |24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20R8-35NLC |OTP, Plastic 24-pin, 1/4 Power, 35ns, CMOS PLD, Comm. 39-49
CPL20R8L-35NC 24-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm. 39-49
CPL20R8L-35NLC |OTP, Plastic 24-pin, 1/2 Power, 35ns, CMOS PLD, Comm. 39-49
CPL20R8-35NC 24-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm. 39-49
CPL20L10L-15NC |OTP, Plastic 24-pin, 1/4 Power, 15ns, CMOS PLD, Comm. 39-49
CPL20L10L-15NLC| 24-pin PLCC, 1/4 Power, 15ns, CMOS PLD, Comm. 39-49
CPL20L10L-15WC |24-pin Windowed CERDIP, 1/4 Power, 15ns, CMOS PLD, Comm. 39-49
CPL20L10-15NC |OTP, Plastic 24-pin, 1/2 Power, 15ns, CMOS PLD, Comm. 39-49
CPL20L10-15NLC |24-pin PLCC, 1/2 Power, 15ns, CMOS PLD, Comm. 39-49
CPL20L10L-20NC |OTP, Plastic 24-pin, 1/4 Power, 20ns, CMOS PLD, Comm. 39-49
CPL20L10L-20NLC| 24-pin PLCC, 1/4 Power, 20ns, CMOS PLD, Comm. 39-49
CPL20L10L-20WC [24-pin Windowed CERDIP, 1/4 Power, 20ns, CMOS PLD, Comm.| 39-49
CPL20L10-20NC |OTP, Plastic 24-pin, 1/2 Power, 20ns, CMOS PLD, Comm. 39-49
CPL20L10-20NLC [24-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm. 39-49
CPL20L10L-25NC |OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20L10L-25NLC | 24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20L10L-25WC |24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20L10L-25NI |OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Ind. 39-49
CPL20L10-25NC |OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20L10-25NLC |24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm. 39-49
CPL20L10L-30NC |OTP, Plastic 24-pin, 1/4 Power, 30ns, CMOS PLD, Comm. 39-49
CPL20L10L-30NLC| 24-pin PLCC, 1/4 Power, 30ns, CMOS PLD, Comm. 39-49
CPL20L10-30NC |OTP, Plastic 24-pin, 1/2 Power, 30ns, CMOS PLD, Comm. 39-49
CPL20L10-30NLC | 24-pin PLCC, 1/2 Power, 30ns, CMOS PLD, Comm. 39-49
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CPL16V8-20NC OTP, Plastic 20-pin, 1/2 Power, 20ns, CMOS PLD, Comm. 51-60
CPL16V8-20NLC 20-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm. 51-60
CPL16V8L-25NC OTP, Plastic 20-pin, 1/4 Power, 25ns, CMOS PLD, Comm. 51-60
CPL16V8L-25NLC | 20-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm. 51-60
CPL16V8L-25WC |20-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm. 51-60
CPL16V8-25NC OTP, Plastic 20-pin, 1/2 Power, 25ns, CMOS PLD, Comm. 51-60
CPL16V8-25NLC  |20-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm. 51-60
CPL16VBL-30NC |OTP, Plastic 20-pin, 1/4 Power, 30ns, CMOS PLD, Comm. 51-60
CPL16V8L-30NLC | 20-pin PLCC, 1/4 Power, 30ns, CMOS PLD, Comm. 51-60
CPL20V8-20NC OTP, Plastic 24-pin, 1/2 Power, 20ns, CMOS PLD, Comm. 61-70
CPL20V8-20NLC 24-pin PLCC, 1/2 Power, 20ns, CMOS PLD, Comm. 61-70
CPL20V8L-25NC  |OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm. 61-70
CPL20V8L-25NLC | 24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm. 61-70
CPL20V8L-25WC |24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm. 61-70
CPL20V8-25NC OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm. 61-70
CPL20V8-25NLC 24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm. 61-70
CPL20V8L-30NC OTP, Plastic 24-pin, 1/4 Power, 30ns, CMOS PLD, Comm. 61-70
CPL20V8L-30NLC | 24-pin PLCC, 1/4 Power, 30ns, CMOS PLD, Comm. 61-70
CPL22V10L-25NC |OTP, Plastic 24-pin, 1/4 Power, 25ns, CMOS PLD, Comm. 71-78
CPL22V10L-25NLC| 24-pin PLCC, 1/4 Power, 25ns, CMOS PLD, Comm. 71-78
CPL22V10L-25WC |24-pin Windowed CERDIP, 1/4 Power, 25ns, CMOS PLD, Comm. 71-78
CPL22V10-25NC |OTP, Plastic 24-pin, 1/2 Power, 25ns, CMOS PLD, Comm. 71-78
CPL22V10-25NLC |[24-pin PLCC, 1/2 Power, 25ns, CMOS PLD, Comm. 71-78
CPL22V10L-35NC |OTP, Plastic 24-pin, 1/4 Power, 35ns, CMOS PLD, Comm. 71-78
CPL22V10L-35NLC| 24-pin PLCC, 1/4 Power, 35ns, CMOS PLD, Comm. 71-78
CPL22V10-35NC |OTP, Plastic 24-pin, 1/2 Power, 35ns, CMOS PLD, Comm. 71-78
CPL22V10-35NLC | 24-pin PLCC, 1/2 Power, 35ns, CMOS PLD, Comm. 71-78
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PRODUCT SELECTION GUIDE

Dedi- Outputs Max Speed (ns) (1,2) Max I (mA)
Pan# Pins| AV |cated | | Combi-| Regis- | ron | qs@ | 20 | .25 30 | 35 |Llow | Std
| Inputs| Inputs natorial| tered Pwr. | Pwr.
CPL16L8 |20| 16 | 10 | 6 8 0 8 | tp=15 | 1,5=20 | t,,=25 | - tp=35 | 35 | 70
CPL16R4 | 20| 16 8 |4 4 4 8 | Yofteo | tofteo | oftco | T tolco | 35 | 70
=1512 | =20/15| =25/15 =35/25
CPL16R6 | 20| 16 8 |2 2 6 8 | teofleo | teoftco | tooftco | T too/tco 3 | 70
=15/12 | =20/15| =25/15 =35/25
CPLi6R8 | 20| 16 8 0 0 8 8 to=12 | t.o=15| t . =15| - t.o=25 35 70
CPL20L8 |24 | 20 | 14 6 8 0 8 | =15 t,,=20 | t, =25 | - t,5=35 35 70
CPL20R4 |24 | 20 | 12 | 4 4 4 8 | bolteo | teoltco | toofteco | T tooteo 35 70
=15/12 | =20/15| =25/15 =35/25
CPL20R6 |24| 20 | 12 |2 2 6 8 | %olloo | teoftco | teofleo | tootco | 35 | 70
=15/12 | =20/15| =25/15 =35/25
CPL20R8 |24 | 20 | 12 0 ] 8 8 | 1o=15 to=15| t . =15 | -~ 1.o=25 | 35 70
CPL20L10 | 24| 20 | 12 | 8 10 0 10 | tp=15 | t,,=20 | ;=25 | 1p30 | —--ov 35 70
G
cpLisve |20| 16 | 10 | g | Programmable 8 | tolleo | ofteo | oo | 45 | 70
Macrocell Outputs| =25/15 | =25/15 | =30/20
®) Programmable - - - 45
CPL20V8 | 24 20 14 8 Macrocell Outputs 8 PD'CO PD''co pD''c0 | T 70
=25/15 | =25/15| =30/20
© Programmable
CPL22VI0 | 24| 22 | 12 |10 M 1| Outout 10 | === | - toto | toteo 55 90
acroce! utputs -25/15 =35/25

Refer to the Product Index for the different packages that the devices are available in.

Notes:

(1) The above specifications are for the commercial temperature range of 0 to 70°C.
(2) Industrial product in the temperature range of -40°C to +105°C is also available.

(3) Contact factory for availability
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CPL CROSS REFERENCE GUIDE

ATMEL SAMSUNG AMD/MMI I sAMSUNG
PART # SAMSUNG DESCRIPTION PART # PART # DESCRIPTION PART #
AT22V10 24-pin > Power, 25ns, CPL22V10-25 PALC16R6Q-25 20-pin "« Power, 25ns, CMOS PLD CPL16R6L-25
Versatile CMOS PLD PAL16REA 20-pin " Power, 25ns, CMOS PLD , CPL16R8-25
AMD/MMI PAL16RBA-2 20-pin 7 Power, 35ns, CMOS PLD | CPL16R8-35
PAL12L10 24-Pin 1 Power, 35ns, CMOS PLD | CPL20L10-30 | | PAL1ER8A4 20-pin Y Power, 35ns, CMOS PLD | CPL16R8L-35
PAL14L8 24-pin % Power, 35ns, CMOS PLD | CPL20L8-35 | | PAL16R8B 20-pin ' Power, 15ns, CMOS PLD | CPL16RE-15
PAL 6L 24510 % Power, 35ns. OMOS PLD | GPLooLaos | |PALTEREB-2 20-pin % Power, 25ns, CMOS PLD | CPL16R8-25
PALIBLA 24010 7 Power, 35ns. CMOS PLD | GPLo0LB.0s | |PALTBREB-4 20-pin % Power, 35ns, CMOS PLD | CPL16R8L-35
PALILER 20-0in 7 Power, 25n, CMOS PLD | CPLisLa2s | |AMPALIGRS 20-pin ? Power, 35ns, CMOS PLD | CPL16R8-35
PAL16L8A-2 20-pin % Power, 35ns, CMOS PLD CPL16L8-35 AmPAL16R8L 20»pfn "/z Power, 35ns, CMOS PLD CPL16R8-35
PAL16L8A-4 20-pin % Power, 35ns, CMOS PLD | CPL16L8L-35 | |AMPAL1BREQ 20-pin = Power, 35ns, CMOS PLD | CPL16R8L-35
PALT6L8B 20-pin ' Power, 15ns, CMOS PLD | CPL16LG-15 | | AMPALIGREA 20-pin % Power, 25ns, CMOS PLD | GPL16RE-25
PAL16L8B-2 20-01n % Power, 25n GMOS PLD | OPL16Lg.25 | | AMPALTGRBAL 20-pin % Power, 25ns, CMOS PLD | CPL16R8-25
PALIBLEBA 200 % Power 3ns, GMOS PLD | GPLIsLAL-35 | | ATPALIGREB 20-pin % Power, 15ns, CMOS PLD | CPL16R8-15
AmPALIOLE 205 % Power, 35ns, OMOS PLD | CPL16L6.35 | |PALC16RBQ-25 | 20-pin ' Power, 26ns, CMOS PLD | CPLIGRBL-25
AmPAL16L8L 20-pin % Power, 35ns, CMOS PLD | CPL16L8-35 | |PAL20L10A 24-pin % Power, 25ns, CMOS PLD | CPL20L10-25
AmPAL16L8Q 20-pin ' Power, 35ns, CMOS PLD | CPL16L8L-35 | |AmPAL20L1OAL | 24-pin % Power, 25ns, CMOS PLD | CPL20L10-25
AmPAL16L8A 20-pin % Power, 25ns, CMOS PLD | CPL16L8-25 | | AmPAL20L10B 24-pin % Power, 15ns, CMOS PLD | CPL20L10-15
AmPAL16LBAL 20-pin % Power, 25ns, CMOS PLD | CPL16L8-25 | |AmPAL20L10-20 | 24-pin % Power, 20ns, CMOS PLD | CPL20L10-20
AmPAL16L8B 20-pin % Power, 15ns, CMOS PLD | CPL16L8-15 oALZOLGA 2o % Power, Zons, OMOS FLD | CPL20LB-25
PALC16L8Q-25 20-pin % Power, 25ns, CMOS PLD | CPL16LBL-25 | | PAL20L8A-2 24-pin % Power, 35ns, CMOS PLD | CPL20L8-35
PAL16R4A 20-pin % Power, 25ns, CMOS PLD | CPL16R4-25 | | PAL20LEB 24-pin 7 Power, 15ns, CMOS PLD | GPL20L8-15
PAL16RAA.3 20-pin ' Powor, 3ans, OMOS PLD | OPL16R4.35 | |PAL20LEB-2 24-pin 7 Power, 25ns, CMOS PLD | CPL20L8-25
PAL16R4A-4 20-pin % Power, 35ns, CMOS PLD | CPL16RAL-35 | |PAL20R4A 24-pin % Power, 25ns, CMOS PLD | CPL20R4-25
PAL16R4B 20-pin % Power, 15ns, CMOS PLD | CPL16R4-15 | | PAL20R4A-2 24-pin % Power, 35ns, CMOS PLD | CPL20R4-35
PAL16R4B-2 20-pin 2 Power, 25ns, CMOS PLD CPL16R4-25 PAL20R4B 24-pin > Power, 15ns, CMOS PLD CPL20R4-15
PAL16R4B-4 20-pin % Power, 35ns, CMOS PLD | CPLIBRAL-35 | | PAL20R4B-2 24-pin % Power, 25ns, CMOS PLD | CPL20R4-25
AmPAL 16R4 20-pin " Power, 35ns, CMOS PLD | CPL16R4-35 | | PAL20R6A 24-pin 7 Power, 25ns, CMOS PLD | CPL20R6-25
AmPAL1BRAL 20-pin % Power, 35ns, CMOS PLD  |CPL16R4-35 | | PAL20R6A-2 24-pin 7 Power, 35ns, CMOS PLD | CPL20R6-35
AmPAL16R4Q 20-pin' ': Power, 35ns, CMOS PLD CPL16R4L-35 PAL20R6B 24-pin > Power, 35ns, CMOS PLD CPL20R6-15
AmPAL16R4A 20-pin % Power, 25ns, CMOS PLD  |CPL16R4-25 | | PAL20R6B-2 24-pin > Power, 25ns, CMOS PLD | CPL20R6-25
AMPAL1GRAAL 20-pin % Power, 25ns, CMOS PLD | OPLIBR4-25 | [ oo 245 % Power, 255, CMOS PLD | CPLZ0RE.25
AmPAL16R4B 20-pin '~ Power, 15ns, CMOS PLD CPL16R4-15 PAL20R8A-2 24-pin % Power, 35ns, CMOS PLD CPL20R8-35
PALCI6R4Q-25 | 20-pin % Power, 25ns, CMOS PLD | CPLI6R4L-25 | |PAL20RSB 24-pin % Power, 15ns, CMOS PLD | CPL20R8-15
PAL1GROA 20-pin % Power, 25m, GMOS PLD | CPLIGR6.05 | | PAL20RBB-2 24-pin 7 Power, 25ns, CMOS PLD | CPL20R8-25
PAL16R6A-2 20-pin % Power, 35ns, CMOS PLD | CPL16R6-35 | | PALC22V10H-25 | 24-pin % Power, 25ns, CPL22V10-25
PAL16R6A-4 20-pin " Power, 35ns, CMOS PLD CPL16R6L-35 Versatile CMOS PLD
PAL16R6B 20-pin % Power, 15ns, CMOS PLD | CPLI6R6-15 | | PALC22V10H-35 | 24-pin % Power, 35ns, CPL22V10-35
PAL16R6B-2 20-pin » Power, 25ns, CMOS PLD CPL16R6-25 Versatile CMOS PLD
PAL16R6B-4 20-pin ' Power, 35ns, CMOS PLD | CPL16R6L-35 | | AmPAL22V10 24-pin 1 Power, 35ns, CPL22V10-35 ¢
AmPAL16R6 20-pin ' Power, 35ns, CMOS PLD | CPL16R6-35 Versatile CMOS PLD
AmPAL16R6L 20-pin 7 Power, 35ns, CMOS PLD  |CPL16R6-35 | |AMPAL22VIOA | 24-pin 2 Power, 25ns, CPL22V10-25
AmPAL16R6Q 20-pin ': Power, 35ns, CMOS PLD | CPL16R6L-35 Versatile CMOS PLD
AmPAL16R6A 20-pin %z Power, 25ns, CMOS PLD CPL16R6-25
AmPAL16R6AL 20-pin 2 Power, 25ns, CMOS PLD CPL16R6-25
AmPAL16R6B 20-pin % Power, 15ns, CMOS PLD | GPLIBR6-15
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CPL CROSS REFERENCE GUIDE (Continued)

CYPRESS SAMSUNG LATTICE SAMSUNG
PART # SAMSUNG DESCRIPTION PART # PART # SAMSUNG DESCRIPTION PART #
PALC16L8-15 20-pin % Power, 15ns, CMOS PLD | CPL16L8-15 GAL16V8-20L 20-pin % Power, 20ns, CPL16V8-20
PALC16LBL-15 20-pin % Power, 15ns, CMOS PLD | CPL16LL-15 CMOS PLD Superset
PALC16L8-25 20-pin % Power, 25ns, CMOS PLD  |CPL16L8-25 | | GAL16V8-25Q 20-pin " Power, 25ns, CPL16VBL-25
PALC16LBL-25 20-pin % Power, 25ns, CMOS PLD | CPL16L8L-25 CMOS PLD Superset
PALC16L8-35 20-pin % Power, 35ns, CMOS PLD | CPL16L8-35 | | GAL16V8-25L 20-pin % Power, 25ns, CPL16V8-25
PALC16L8L-35 20-pin ' Power, 35ns, CMOS PLD | CPL16L8L-35 CMOS PLD Superset
PALC16R4-15 20-pin % Power, 15ns, CMOS PLD | CPL16R4-15 GAL16V8-30Q 20-pin % Power, 30ns, CPL16VBL-30
PALC16RAL-15 20-pin % Power, 15ns, CMOS PLD | CPL1BRAL-15 CMOS PLD Superset
PALC16R4-25 20-pin % Power, 25ns, CMOS PLD  |CPL16R4-25 | | GAL20V8-20L 24-pin % Power, 20ns CPL20V8-20
PALC16R4L-25 20-pin % Power, 25ns, CMOS PLD CPL16R4L-25 CMOS PLD Superset
PALC16R4-35 20-pin " Power, 35ns, CMOS PLD  |CPL16R4-35 | | GAL20V8-25Q 24-pin % Power, 25ns CPL20VBL-25
PALC16RAL-35 20-pin % Power, 35ns, CMOS PLD | CPL16RAL-35 CMOS PLD Superset
PALC16R6-15 20-pin % Power, 15ns, CMOS PLD  |CPL16R6-15 | | GAL20VE-25L 24-pin " Power, 25ns CPL20v8-25
PALC16R6L-15 20-pin 4 Power, 15ns, CMOS PLD | CPL16R6L-15 CMOS PLD Superset
PALC16R6-25 20-pin % Power, 25ns, CMOS PLD  |CPL16Re-25 | | GAL20V8-30Q 24-pin ' Power, 30ns CPL20V8L-30
PALC16R6L-25 20-pin % Power, 25ns, CMOS PLD | CPL16R6L-25 CMOS PLD Superset
PALC16R6-35 20-pin ' Power, 35ns, CMOS PLD | CPL16R6-35 | | NATIONAL
PALC16R6L-35 20-pin % Power, 35ns, CMOS PLD | CPLIBR6L-35 | [pp 7o 20-pin 7 Power, 35m, GMOS FLD | GPLIGLASS
PALC16R8-15 20-pin % Power, 15ns, CMOS PLD - | CPL16R8-15 | | PAL16L8A 20-pin % Power, 25ns, CMOS PLD | CPL16L8-25
PALC16RBL-15 20-pin % Power, 15ns, CMOS PLD | CPL16R8L-5 | | PAL16L8A2 20-pin % Power, 33ns, CMOS PLD | CPL16L8-35
PALC16R8-25 20-pin % Power, 25ns, CMOS PLD  |CPL16R8-25 | | PAL16L8B 20-pin % Power, 15ns, CMOS PLD | CPL16L8-15
PALC16RBL-25 20-pin % Power, 25ns, CMOS PLD | CPL16R8L-25 | | PAL16L8B2 20-pin % Power, 25ns, CMOS PLD | CPL16L8-25
PALC16R8-35 20-pin 4 Power, 35ns, CMOS PLD | CPLIBRB35 | (o0 ooy 20-pin % Power, 35ns, CMOS PLD | GPLIORA35
PALC16RBL-35 20-pin % Power, 35ns, CMOS PLD | CPLIBRL-35 | | o s 20 1 Power, 25ns, CMOS FLD | OPLI6RA25
PALC22V10-25 24-pin % Power, 25ns, CPL22V10-25 | | PAL16RA4A2 20-pin % Power, 35ns, CMOS PLD | CPL16R4-35
Versatile CMOS PLD PAL16R4B 20-pin % Power, 15ns, CMOS PLD | CPL16R4-15
PALC22V10L-25 24-pin % Power, 25ns, CPL22V10L-25 | | PAL16R4B2 20-pin "2 Power, 2tns, CMOS PLD CPL16R4-25
Versatile CMOS PLD PAL16R6 20-pin % Power, 35ns, CMOS PLD | CPL16R6-35
PALG22V10-35 24-pin % Power, ;5'[‘)5’ CPL22VI0-35 | | pp| 16REA 20-pin % Power, 25ns, CMOS PLD | CPL16R6-25
Versatile CMOS PL PAL16R6A2 20-pin % Power, 35ns, CMOS PLD | CPL16R6-35
PALC22V10L-35 | 24-pin % Power, 35ns, CPL22VIOL-35 | | p| 16R6B 20-pin % Power, 15ns, CMOS PLD | CPL16R6-15
Versatile CMOS PLD PAL16R6B2 20-pin % Power, 25ns, CMOS PLD | CPL16R6-25
GOuLD PAL16R8 20-pin % Power, 35ns, CMOS PLD | CPL16R8-35
22CV10-25 24-pin ' Power, 25ns, CPL22V10-25 | | PAL16RBA 20-pin % Power, 25ns, CMOS PLD | CPL16R8-25
Versatile CMOS PLD PAL16R8A2 20-pin % Power, 35ns, CMOS PLD | CPL16R8-35
22CV10-35 24-pin % Power, 35ns, CPL22V10-35 | |PAL16R8B 20-pin % Power, 15ns, CMOS PLD | CPL16R8-15
Versatile CMOS PLD PAL16R8B2 20-pin % Power, 25ns, CMOS PLD | CPL16R8-25
HARRIS PAL20L8A 24-pin ' Power, 25ns, CMOS PLD | CPL20L8-25
HPL16LC8-5* 20-pin % Power, 35ns, CMOS PLD | CPL16L8L-35 | | PAL20L8B 24-pin ; Power, 15ns, CMOS PLD | CPL20L8-15
HPL16RCA-5" 20-pin ' Power, 35ns, CMOS PLD  |CPL16RAL-35 | | PAL20R4A 24-pin % Power, 25ns, CMOS PLD | CPL20R4-25
HPL16RC6-5* 20-pin ' Power, 35ns, CMOS PLD  |CPL16R6L-35 | | PAL20R4B 24-pin % Power, 15ns, CMOS PLD | CPL20R4-15
HPL16RC8-5* 20-pin % Power, 35ns, CMOS PLD | CPLIBRBL-35 | [ ormes 24-pin % Power, Z5ms, OMOS PLD | CPLZ0RG.25
icT PAL20R6B 24-pin % Power, 15ns, CMOS PLD | CPL20R6-15
PEEL22CV10-25 24-pin > Power, 25ns, CPL22V10-25 PAL20R8A 24-pin > Power, 25ns, CMOS PLD CPL20R8-25
Versatile CMOS PLD PAL20RSB 24-pin % Power, 15ns, CMOS PLD | CPL20R8-15
PEEL22CV10-30 | 24-pin % Power, 25ns, CPL22VI025 | [paL12L10 24-pin % Power, 35ns, CMOS PLD | CPL20L10-30
Versatile CMOS PLD . PAL14LS 24-pin % Power, 35ns, CMOS PLD | CPL20L8-35
PEEL22CVI035 | 24-pin J: Power, 35ns, PLZZVIO-SS | | paLieLe 24-pin % Power, 35ns, CMOS PLD | CPL20L8-35
Versatile CMOS PLD PAL18L4 24-pin % Power, 35ns, CMOS PLD | CPL20L8-35
* These devices have programmable polarity outputs. Please check output polarity for crossing accuracy.
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CPL CROSS REFERENCE GUIDE (Continued)

CMOS PLD Superset

NATIONAL SAMSUNG T SAMSUNG
PART # SAMSUNG DESCRIPTION PART # PART # SAMSUNG DESCRIPTION PART #
PAL12L10A 24-pin ; Power, 25ns, CMOS PLD. | CPL20L10-25 | | PAL16L8A 20-pin % Power, 25ns, CMOS PLD | CPL16L8-25
PAL14LBA 24-pin % Power, 25ns, CMOS PLD | CPL20L8-25 | | PAL16L8A-2 20-pin % Power, 35ns, CMOS PLD | CPL16L8-35
PAL16LEA 24-pin % Power, 25ns, CMOS PLD | CPL20L8-25 | | TIB PAL16L8-15 | 20-pin % Power, 15ns, CMOS PLD | CPL16L8-15
PAL1BL4A 24-pin % Power, 25ns, CMOS PLD | CPL20L8-25 | |TIB PALI6L8-25 | 20-pin % Power, 25ns, CMOS PLD | CPL16L8-25
PAL20L10 24-pin % Power, 35ns, CMOS PLD | CPL20L10-30 | |PAL16R4A 20-pin ' Power, 25ns, CMOS PLD | CPL16R4-25
PAL20L10A 24-pin % Power, 25ns, CMOS PLD | CPL20L10-25 | |PAL16R4A-2 20-pin % Power, 35ns, CMOS PLD | CPL16R4-35
— TIB PAL16R4-15 | 20-pin % Power, 15ns, CMOS PLD | CPL16R4-15
GAL16V8-20L 20-pin 2 Power, 20ns, CPL16V8-20 .
CMOS PLD Superset TIB PAL16R4-25 20-pin > Power, 25ns, CMOS PLD CPL16R4-25
GAL16V8-250 20-pin % Power, 25ns, CPL16VBL-25 | | PAL16RGA 20-pin % Power, 25ns, CMOS PLD | GPL16R6-25
CMOS PLD Superset PAL16R6A-2 20-pin ; Power, 35ns, CMOS PLD CPL16R6-35
GAL16V8-25L 20-pin % Power, 25ns, CPL16V8-25 | |TIB PAL16R6-15 | 20-pin % Power, 15ns, CMOS PLD | CPL16R6-15
CMOS PLD Superset TIB PAL16R6-25 | 20-pin % Power, 25ns, CMOS PLD | CPL16R6-25
GAL16V8-30Q 20-pin v Power, 30ns, CPL1BVEL-30 | | pp) 16REA 20-pin % Mower, 25ns, CMOS PLD | CPL16R8-25
CMOS PLD Superset PAL16R8A-2 20-pin % Power, 35ns, CMOS PLD | CPL16R8-35
GAL20V8-20L 24-pin » Power, 20ns CPL20V8-20 TIB PAL16R8-15 20-pin > Power, 15ns, CMOS PLD CPL16R8-15
CMOS PLD Superset TIB PAL16R8-25 | 20-pin % Power, 25ns, CMOS PLD | CPL16R8-25
GAL20VE-25Q é‘:\%" ';‘, LPS"';E’- 2ns CPL20VBL-25 | pp| 201 8A 24-pin % Power, 25ns, CMOS PLD | CPL20L8-25
GALZ0VS " AS' > uperset 2 TIB-PAL20L8-15 24-pin 2 Power, 15ns, CMOS PLD CPL20L8-15
-25L 24-pin : Power, 25ns CPL20VE-25 | | 1ip paLo0L8-25 | 24-pin % Power, 25ns, CMOS PLD | CPL20L8-25
CMOS PLD Superset
GAL20V8-30Q 24-pin ¥ Power, 30ns CPL20V8L-30 PAL20R4A 24-pin % Power, 25ns, CMOS PLD CPL20R4-25
CMOS PLD Superset TIB PAL20R4-15 | 24-pin % Power, 15ns, CMOS PLD | CPL20R4-15
pope—— TIB PAL20R4-25 | 24-pin % Power, 25ns, CMOS PLD | CPL20R4-25
N P PAL20R6A 24-pin ' Power, 25ns, CMOS PLD | CPL20R6-25
PLHS16LEA -pin "2 Power, 20ns, CMOS PLD | CPL16L8-20 | | \p pa| 20R6-15 | 24-pin % Power, 15ns, CMOS PLD | CPL20R6-15
PLHS16L8B 20-pin > Power, 15ns, CMOS PLD | CPL16L8-15 TIB PAL20R6-25 | 24-pin % Power, 25ns, CMOS PLD | CPL20R6-25
PLC16v8-35Q 20-pin ' Power, 35ns, CPLIBVBL30 | |pat 20m8A 24-pin % Power, 25ns, CMOS PLD | CPL20R8-25
CMOS PLD Superset TIB PAL20R8-15 | 24-pin % Power, 15ns, CMOS PLD | CPL20R8-15
PLG16V8-35H 20-pin % Power, 35ns, CPL16VE-30 | |TIB PAL20R8-25 | 24-pin % Power, 25ns, CMOS PLD | CPL20R8-25

PLC20V8-35Q

24-pin s Power, 35ns,
CMOS PLD Superset

CPL20V8L-30

TIB PAL20L10-20
TIB PAL20L10-30

24-pin > Power, 15ns, CMOS PLD
24-pin . Power, 25ns, CMOS PLD

CPL20L10-20
CPL20L10-25

TIB PAL22V10

TiB PAL22V10A

24-pin . Power, 35ns
Versatile CMOS PLD
24-pin V. Power, 25ns
Versatile CMOS PLD

CPL22V10-35

CPL22V10-25

GAL16V8-25Q

GAL16V8-25L

GAL16V8-30Q

CMOS PLD Superset
20-pin s Power, 25ns,
CMOS PLD Superset
20-pin » Power, 25ns,
CMOS PLD Superset
20-pin % Power, 30ns,
CMOS PLD Superset

PLC20V8-35H 24-pin ' Power, 35ns, CPL20V8-30
CMOS PLD Superset

SGS

GAL16V8-20L 20-pin %2 Power, 20ns, CPL16V8-20

CPL16V8L-25

CPL16V8-25

CPL16V8L-30

GAL20V8-20L

GAL20V8-25Q

GAL20V8-25L

GAL20v8-30Q

24-pin > Power, 20ns
CMOS PLD Superset
24-pin . Power, 25ns
CMOS PLD Superset
24-pin 2 Power, 25ns
CMOS PLD Superset
24-pin % Power, 30ns
CMOQOS PLD Superset

CPL20V8-20

CPL20V8L-25

CPL20V8-25

CPL20V8L-30
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CPL™ ORDERING INFORMATION

CPL XXX X -

Samsung CMOS
Programmable
Logic Prefix

Number of Inputs
to Programmable
Array

Output type:
L - Combinational
R - Registered
V - Variable

Number of
Outputs

*For JEDEC PLCC availability, please contact factory

T

C - Commercial
I - Industrial

Package:
W - Windowed CerDIP
N - Plastic DIP
FN, NL* - PLCC

Speed Grade (ns)

Power Grade:
- Standard Power

L - Low Power
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TECHNICAL OVERVIEW

Samsung CPL Family Features

Samsung's CPL (CMOS Programmable Logic) devices
use a state-of-the-art CMOS EPROM technology which
emphasizes complete testability. The 1.2 micron ad-
vanced CMOS process provides high performance, which
was previously achieved only with bipolar processes, at a
much lower power. Testability is inherentto the technology
because it allows devices to be programmed and erased,
thus facilitating 100% programming, AC, and functional
testing.

The first generation of CPL devices are CMOS implemen-
tations of the industry standard PAL devices. The CPL
devices offer significant advantages over TTL logic, some
of which are listed below: '

* 100% user-programmability

» Design flexibility

» Chip-count and pin-count reduction

» Pattern duplication prevention (Security Bit)

The CPL family also offers additional features and bene-
fits which can be attributed to the CMOS EPROM technol-
ogy:

» 100% programming, AC and, functional
testing

* Increased reliabiltiy

+ Easier, lower-cost prototyping with repro-
grammable CPL devices
(windowed, CERDIP)

» Lower power consumption over bipolar
PALs with matched performance

The CPL EPROM cells are programmed by charging a
floating gate with electrons and unprogrammed by irradiat-
ing the cells with ultraviolet (UV) light, making complete
testing of all circuitry possible before shipping. Onthe other
hand, bipolar devices which use fuse programmable cells,
can be programmed only once, making 100% testing
impossible. Special, on-chip test arrays also allow addi-
tional functional and AC testing without having to program
the CPL devices.

CPL devices which are contained in windowed CERDIP
packages may be programmed and erased, at the cus-
tomer site. This allows the designer to develop, test, and
fine-tune his/her logic without having to replace each
programmed device.
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Figure 1. CPL-PAL Comparison

The CPL family offers the system designer a better alterna-
tive to the standard bipolar PLDs (Programmable Logic
Devices). The devices are function and pinout compatible
with their respective PAL predecessors. They may be
designed into existing PAL sockets without changing the
boardlayoutorthe PLD equations. The propagationdelays
of the CPL devices are 25 nsec or 35 nsec with 45mA or
70mA (max.) I.. Thus, the CPL devices provide bipolar
speeds at a fraction of the bipolar power consumption,
reducing the system's power requirements and increas-
ing its reliability.

PLD Notation

In describing CPL devices, an industry standard PLD
notation is used. Figure 2a shows the conventional
notation of a multiple-input AND gate. Figure 2b shows
the adopted PLD notation of the same logic gate. AnXon
anintersection of an input term andthe input line of an AND
gate represents that the input term is connected

a. b.
Figure 2. PLD Notation Example
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Figure 3. PLA and PAL AND-OR Structure

to one of the AND gate inputs. In a physical CPL device,
an Xrepresents anunprogrammedcell. (Inanunprogram-
med CPL device, allinput terms are connected to all AND
gates.) Each CPL device is illustrated by a logic diagram
similarto the basic AND-OR structure diagram shown in
Figure 3.

CPL Architecture

The CPL devices utilize the basic PLA (Programmable
Logic Array) structure. This structure consists of an AND

array followed by an OR array (see Figure 3). The CPL de-
vices, like the PAL devices which they may replace, have
a programmable AND array followed by a non-program-
mable OR array. Such a structure offers PLA flexibility
while decreasing silicon complexity. In comparison, an
FPLA (Field Programmable Logic Array) structure has both
arrays programmable but occupies more silicon area.

The CPL devices, which have a basic PLA structure,
lend themselves to easy implementation of Boolean

Inputs and Outputs

A

—1%

Figure 4. A Simple Combinatorial Output Structure
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Inputs, Feedback and 1/0
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Figure 5. The Programmable Combinatorial Input/Output Structure

transfer functions. These functions are expressed inthe
sum-of-products form. This allows quick and easy implem-
entation of logic functions of varying complexity.

The CPL devices allow the designer to configure
complex interconnections within the chip as opposed to
configuring them onthe PCboard. The design, therefore,
becomes more efficient and takes less time to
complete. Furthermore, the interconnections, made by
writing into EPROM cells, can be easily modified during
prototype testing, saving lengthy and costly printed circuit

[58
vuaiu viiaiiyges.

Inputs, Feedback and I/O

One CPL device canimplement logic functions that require
four or more conventional logic packages, reducing IC in-
ventories while increasing board savings.

While all CPL devices are based onthe PLA structure, they
differ in their output structure combinations. The CPL
devices feature avariety of output structures: combi-
natorial outputs, registered outputs, and programmable
macro cells.

CLOCK ocC
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Figure 6. A Registered Output Structure with Feedback
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Figure 7. A Programmable Macro Cell Output Structure

Combinatorial Outputs

There are two types of combinatorial outputs. The
simplest one is a combinatorial output without feedback
(see Figure 4). It is used in the CPL16L8, CPL20L8, and
CPL20L10 devices. This output sums several product
terms (P-terms) into an active low signal. One additional
P-term is used to individually enable/disable the output
signal.

Another type of combinatorial output is the program-
mable combinatorial I/O (see Figure 5). When enabled,
this output stage acts like the simple combinatorial output
with the addition of a feedback path into the AND array.
When disabled, the output stage allows the /0 pinto act
as aninputintothe CPL AND array. This flexibility allows
variable input/output ratios as well as bidirectional parts.
The programmable combinatorial I/O output is used in all
CPL20 and CPL24 devices with the exception of the
CPL16R8 and CPL20RS8.

Registered Outputs

This type of output features a data register with registered
feedback. Each product term is summed into the data
input of a D-type flip-flop. The flip-flop records the state
of its input on the rising edge of the clock. The Q output
of the flip-flop is gated to the output pin through a three-
state bufferand is also fed back tothe CPL AND array as
an inputterm. This feature allows the CPL device to im-
plement a state machine. The Clock and Output
Enable/Disable signals are common to all registered
outputs of a single device (See Figure 6). Registered
outputs are used in all CPL20 and CPL24 devices with the
exception of CPL16L8, CPL20L8, and CPL20L10.

Programmable Macro Cell I/O

The programmable macro cell, illustrated in Figure 7, is a
very flexible structure which allows the designer to
individually define the architecture of each /0. Each I/
O structure may be configured to be a combinatorial or
registered output. Each output features an individually
programmable Output Enable/Disable function as well as
an individually programmable polarity function. Common
Clock, Reset, and Preset signals facilitate preload, power
reset and state-machine operations. = Programmable
macro cells are used in the CPL16V8 and CPL22V10de-
vices.

Test Circuitry

A PLD is tested, like any other digital circuit, by applying
known values to its inputs. A fault may be detected by
comparing the device's outputs with desired values. In
general, a non-programmed PLD does not lend itself to
exhaustive fault testing. Furthermore, since some of the
PLDs have registered outputs with internal feedback lines
to the programmable array, these feedback lines must be
controlled during testing as well. Applying known values at
these inputs of the array requires the application of many
vectors to the device's inputs. Therefore, the device must
be cycled many times to arrive at a known state, and the
testing of the device becomes long and impractical.

To solve this problem, Samsung's CPL incorporates regis-
terpreload and test arrays onto the devices, making testing
simple and complete.
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Figure 8. CPL and PAL Power Consumption as a
Function of Frequency

Register Preload

The register preload feature allows the user, as well as the
manufacturer, to load known values into the device's output
registers. Known values are then applied to the array's
feedback lines to help facilitate simple and complete device
testing. The register preload operation is accomplished by
applying a super-voltage pulse to a specified pin (see data
sheets).

Test Array
The on-chip test array consists of additional input

termswhich may be accessed for AC and functionaltesting
before and after packaging. The test array is not accessed

during, and does not affect, normal device cperation.
During testing, the test array is activated and used to drive
the device circuitry, bypassing the non-programmed pro-
grammable array. The test array is used during in-house
final testing and may also be used by the customer for
incoming inspection.

CPL Development Software

A variety of software packages are available to define
and simulate CPL devices. AllCPL devices are supported
by industry- standard software packages such as Data I/
O's ABEL, P-CAD's CUPL, and others. These software
packages assemble CPL definition files in various
formats, simulate the CPL devices, and create bit
patterns conforming to a JEDEC standard formatthat may
be transmitted to PLD programming systems.

The CPL devices canbe programmed by all major PROM/
PLD systems. Some PROM/PLD programmers may
require a software update or a personality card/module
to facilitate CPL programming. All programmers accept
bit patterns which conform to JEDEC standar’ format.

More detailed information and a list of PLD software ven-
dors and programmers is included inthe CPL Programmer
and Software Guide section of this book.

Power Dissipation

Low power consumption is one of the most important
features of CMOS technology. With most of the power
dissipating only during device switching, it is important to
describe the power dissipation in terms which reflect its
dependency on operating frequency.
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Figure 9. Simplified Cross Section of a CMOS Inverter
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Figure 11. Test Setup for Measuring DC Latch-Up

PIN

A standard power dissipation model includes the device's
quiescent current (1), the device's internal "power dissipa-
tion" capacitance (C), the external load capacitance (C,),
and the output buffer capacitance (C,):

Po = Vecla + CopVec + (C+Co) Vet

The quiescent power is determined by the static current.
The switching power consumption is determined by the
internal power dissipation capacitance and by the operat-
ing frequency (f). The power consumed by driving the
externalload depends onthe external load itself, the output
buffer capacitance, the operating frequency (f), and the
output low-to-high voltage swing (V).

The internal power capacitance as well as the static supply
current vary fromone CPL type to another. Moreover, they
depend on the specific code which is programmed into the
device. The typical |, for CPL20 and CPL24 is 25mA, and
the typical C, is 45pF. The load capacitance plays an even
more important role in determining the power consumption
of a CPL device. Since 8 outputs may toggle, each
consisting of typically 10pF, and each driving a 50pF load,
up to 2.4 mA per MHz may add to the device's static supply
current.

The graph in Figure 8 illustrates CPL power consumption
as a function of operating frequency in comparison with
bipolar PAL power consumption. All unused inputs are
assumed to be tied to ground or V., all active inputs are
driven rail-to-rail, and the duty cycle is 50%. Measure-
ments have shown that while the duty cycle does not
greatly affect the CPL power consumption, up to 20% more
power is consumed by the input buffers when the input
voltage swings between 0.8V to 2.0V.
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CONVERTER
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Figure 12. Input Protection Circuit
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Latchup

In circuits fabricated using CMOS technology, a parasitic
four- layer SCR structure appears between V.. and
ground. This parasitic structure can short V. to ground
when voltages greater than V. or lowerthan ground are
applied to an input or an output pin. The phenomenon
is called "latchup” and may result in a damaged device.
Whenadevice is in latchup mode, the power supply must
be shut-off to release the device back to normal operating
mode.

The parasitic SCR structure in CMOS is illustrated in the
simplified cross section of an inverter shown in Figure
9. Figure 10 shows a schematic representation of the
same structure. When EA is raised above V., current
is injected from the emitter of QA and is swept to its col-
lector. This current will increase the voltage at the gate of
QB andonce above 0.78V, itwillturn QB on. QB will feed
currentback into RAandonce a 0.7V voltage drop appears
across RA, QA willturn on andinject more current into RB.
Once both transistors are on and enough current is
provided to sustain the SCR, it will stay on even after EA
and EB return to within the rail voltages.

Because low RA and RB resistance values reduce the gain
of QA and QB, Samsung's CPL devices are designed to
have low RA and RB. In addition, large diodes are
connected between each signal pin and the supply, to
shunt out latchup trigger currents.

When a p-channel MOS transistor is used as a pull-up
transistor on the output driver of an IC, another parasitic
transistor is formed which worsens the latchup problem.
The CPL devices use N- channel pull-uptransistors which
maintain TTL compatibility and improve latchup protection.

A substrate bias generator provides important additional
latchup protection in CPLdevices. ltkeepsthe substrate
at approximately -3V below ground level. The parasitic
diode at an input pin will not turn on unless the voltage
applied to that pin is more negative than -3V. The
substrate bias also eliminates the substrate currents due to
undershoot, thereby providing higher input noise toler-
ance.

Samsung's CPL devices are designed to withstand
currents typically well above the specified minimum of 200
mA at 7V V.. and 125°C. This parameter is measured
on a static basis (see Figure 11).

ESD Protection

ESD protection is accomplished by preventing a high
voltage from reaching the internal transistors of the inte-
grated circuit. The circuit of each input pin includes a thick-
oxide transistor, a thin-oxide transistor and the line resis-
tance, Rp, between the transistors (see Figure 12). The
thick-oxide transistor turns on when a large positive voltage
is applied to the input pin. When the voltage arriving at the
thin-oxide transistor exceeds 13V, the transistor turns on
and protects the internal circuitry by discharging the
current to ground. This current is then limited by the line
resistance, Rp. A high negative voltage applied to the input
pin is similarly discharged by the network of the substrate
diodes which start conducting when the applied negative
voltage is below the substrate level. The ESD protection
incorporated in the output structure is shown in Figure 13.
All CPL devices are protected with up to 2000V ESD
protection.

— 4

VWJ
3

OUTPUT PIN

Figure 13. A typical output circuit of a CPL device.
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CPL Quality and Reliability Program

Samsung has established a comprehensive reliability pro-
gram to monitor and ensure the ongoing reliability of the
high-performance CPL (CMOS Programmalbe Logic) fam-
ily. This program entails rigorous on-line quality control as
well as the collection and analysis of reliability data to meet
Samsung's stringent quality standards.

Atwafersort 1, all CPL dies are programmed and tested for
electrical parameters. In order to check the staying power
of programmed data (called "charge retention"), each wafer
is baked at 250°C for 168 hours. At wafer sort 2, the data
is verified for retention, and subsequently erased in prepa-
ration for more tests. Only CPL devices that pass these
wafer tests are assembled, ensuring 100-percent program-
mability.

After the CPL devices are assembled, they undergo com-
plete DC testing again. Anon-chiptest array is also usedto
test the devices for full funtionality as well as for meeting all
AC timing specifications. These tests are performed before
and after production burn-in. This is followed by visual and
mechanical inspection of each device. A productionsample
is also subjected to infant life testing and Data I/O program-
mability tests.

The tests run by the Quality and Reliability Department are
accelerated tests, that serve to model "real world" applica-
tions through boosted temperatures, voltages and humidi-
ties. MIL-STD-883 and JEDEC standard methods and
reliability procedures are used in testing. The following are
summaries of various stresses and conditions that CPL
devices are subjected to:

High Temperature Dynamic Operating Life Test
(5.5V, 125°C)

The High Temperature Dynamic Operating Life Testis used
to accelerate failure mechanisms by operating the devices
at an elevated temperature. The data obtained by this life
test is translated to device temperatures using the Arrhe-
nius relationship; exp (-Ea/kT), where Ea is the activation
energy, kisthe Boltzmann's constant, and T is the absolute
temperature for the failure calculation. The important step
in predicting the failure rate is to determine the failure
mechanism and the corresponding failure activation en-
ergy. Ultimately this test is used to predict and model
product reliability under user (field) conditions.

High Temperature Storage/Data Retention

(Unbiased, 250°C)

The High Temperature Storage Test is used to thermally
accelerate charge loss. This test verifies data retention,
which is the ability of the memory device to retain a stored
pattern in its cells over a prolonged period of time, with no
external bias.

Temperature Humidity Bias

(5.0V, 85°C, 85% R.H., Static)

Temperature Humidity Bias is used to accelerate failure
mechanisms by applying static bias on alternate pins at a
high temperature and humidity ambient (85°C/85% R.H.).
This test checks for resistance to moisture penetration by
using an electrolytic principle to accelerate corrosive mecha-
nisms. Static bias is used to lessen the effects of thermal
dissipation.

Pressure Cooker Test

(Unbiased, 121°C, 15 PSIG, 100% R.H.)

The Pressure Cooker Testchecks for resistance to moisture
penetration. A pressurized vessel is used to force water
(thereby promoting corrosion) into packaged devices lo-
cated within the vessel.

Temperature Cycling

(Unbiased, -65°C to +150°C, air-to-air)

This stress uses a chamber with alternating temperatures of
-65°C and +150°C (air ambient) to thermally cycle devices.
No bias is applied. The cycling checks for mechanical
integrity of the packaged device, in particular bond wires
and die attach, along with metal/polysilicon microcracks.

Thermal Shock

(Unbiased, -65°C to +150°C, liquid-to-liquid)

This stress uses achamberwith alternatingtemperatures of
-65°C and +150°C (liquid ambient) to thermally cycle de-
vices. No bias is applied. The cycling checks for mechani-
calintegrity of the packaged device, in particular bond wires
and die attach, along with metal/polysilicon microcracks.
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CPL PRODUCT OUTGOING TEST FLOW

TEST ITEM

Watfer Fabrication
I

Array Program & Wafer Sort |

Wafer Bake

Wafer Sort Il & Erase Array

Package Assembly

Pre-Burn-in Test

Production Burn-In (100%)

[

Hot Post-Bum-In Test
I

Production Visual/Mechanical Inspection

|

QA Visual/Mechanical Sample Inspection
(MIL-STD 105D)

I

QA Electrical Test Sample
(MIL-STD 105D)

|

QA Reliability Test

Shipping ’

TEST CONDITION

168 Hours, 250°C

25°C

20 Hours, 125°C, Dynamic, 5% PDA

75°C

100% Manual Visual Inspection

Sample Inspection (AQL = 0.065)

70°C (AQL = 0.065)
Full functional and parametric testing on samples

Infant Life: 18 units per lot, 168 Hours,
125°C, Dynamic
(Full Array Programming)
Data I/0O Programmability Test: 18 units

Shipped only after product has completed full Electri-
cal Test and Burn-in flow, and passed through desig-
nated quality control gate and reliability monitor.
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CPL20
(CPL16L8, CPL16R4, CPL16R6 and CPL16R8)

CMOS Programmable Logic Array
20-Pin Series

FEATURES/BENEFITS
+ High-speed CMOS equivalent to Bipolar PAL
devices

+  CMOS UV-erasable EPROM cell to allow
reprogrammability

+ Low power (35mA Max. I.) and standard
(70mA Max. I ) versions

+ Four speed grades (t,, = 15ns Max, t,, =20ns
Max, t,,=25ns Max, and t,, = 35ns Max)

« Available over both commercial and industrial
temperature ranges

+ >2000V ESD input and output protection
»  100% functional and AC tested
100% programming tested

+ Programmable security bit to prevent pattern
duplication

» Register Preload for register configuration

+ Programmable three-state outputs

LOGIC SYMBOLS AND PINOUTS
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PLCC PACKAGES

DESCRIPTION

The CPL20 Series devices are high-speed, UV-erasable,
electrically programmable CMOS logic replacements of
the Bipolar 20-pin PAL16R8 family. They utilize the
familiar sum-of-products form (AND array followed by an
OR array) allowing the user to customize logic to his/her
needs.

Four devices are offered in the CPL20 Series. They are:
the CPL16L8, the CPL16R4, the CPL16R6, and the
CPL16R8. Each of these devices has 16 array inputs and
8 outputs. All the outputs to the CPL16L8 are combinato-
rial, while all the outputs to the CPL16R8 are registered. In
contrast, the CPL16R4 has 4 registered and 4 combinato-
rial outputs, and the CPL16R6 has 6 registered and 2
combinatorial outputs. Each combinatorial output in the
CPL16R6 and CPL16R4 devices servesas an I/Opin. The
CPL16L8 device has 6 I/O pins.

16R6
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1 [TH 7] vo 1[5 iZ] REG
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DESCRIPTION (Continued)

The CPL devices are manufactured using a 1.2 micron
EPROM technology which offers low power dissipation
(45/70 mA maximum | ) combined with high performance
15ns maximum propagation delay). Because the CPL
devices are erasable, they can be thoroughly tested for
programming, functional and AC integrity, resulting in high-
reliability and 100% programming yields.

The CPL20 devices are housed in 20-pin plastic DIP,
PLCC, and windowed CERDIP packages. The win-
dowed CERDIP package allows the user to erase the
CPL device using UV light, and later to reprogram it
with a different pattern. The plastic DIP and PLCC
devices are one-time-programmable (OTP) and may
not be erased.

Register Preload

The register preload feature of the CPL20 Series allows
output pins to be loaded with arbitrary states, making
functional testing easier than ever.

Security Bit

All CPL20 devices feature a security bit. The security bit
allows the user to protect his/her design against unauthor-
ized duplication. When the security bit is set, the contents
of the programmable-cell array may not be accessed in
Read or Verify modes. Since the CPL devices do not have
visible fuses, they offer enhanced security over what is
available in bipolar PAL devices.

Test Array

Another feature of the devices in the CPL20 Series is the
on-chip test array. It is programmed for final functional and
AC testing of the devices after they have been packaged
(even if the security bits have been programmed). In the
normal operation of the device, the test arrays are not
accessed. In the test mode of operation, only the input
terms in the shaded portion of the functional block diagram
are accessed. The test array facilitates high-reliability as
well as simple and short testing.

ERASURE (windowed-CERDIP only)

The CPL devices will erase by light at wavelengths of under
4000 Angstroms. The window must be covered by an
opaque label to prevent erasure by exposure to sunlight or
fluorescent lighting.

Recommended dose of ultraviolet light for erasure:
Wavelength of 2537 Angstroms
(minimum dose -- 25 Wsec/cm?)

If an ultraviolet lamp with a 12mW/cm? power rating is used,
30to 35 minutes of erasure time will suffice. The lamp must
be closerthan 1 inch from the window to guarantee optimal
erasing conditions. Exposure to high intensity UV light for
an extended period of time may cause permanent damage
to the CPL devices. The maximum dosage recommended
is 7250 Wsec/cm?.
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CPL20 ABSOLUTE MAXIMUM RATINGS (Note 1)

Parameter Symbol Rating Unit
Supply Voltage Vee -0.5 to +7.0 Vv
DC Input Voltage Vin (Iinl = 20mA) | -3.0 to +7.0 \'
Off-State DC Output Voltage Vo -0.5to Vgc + 05 \
DC Programming Voltage 14.0 \
Storage Temperature Tsta -65 to +150 °C
Power Dissipation per Package Pp (Note 2) . 500 mWwW

Note 1: Absolute Maximum Ratings are those values beyond which permanent damage to the device may occur.
These are stress ratings only, and functional operation of the device at or beyond them is not implied.
Long exposure to these conditions may affect device reliability.

Note 2: Power dissipation temperature derating:
Plastic Package (N): -12mW/°C from 65°C to 85°C
Ceramic Package (J): -12mW/°C from 100°C to 125°C

RECOMMENDED OPERATING CONDITIONS For CPL20-20, -25, and -35

Parameter Symbol Rating Unit
Supply Voltage Vee 45to0 55 \
DC Input and Output (Off-State) Voltages Vine Vo (Note 3) 0 to Vee )
Operating Temperature Range, Commercial Ta 0 to +70 °C
Operating Temperature Range, Industrial Ta -40 to +105 °C

RECOMMENDED OPERATING CONDITIONS For CPL20-15 (Preliminary)

Parameter Symbol Rating ) Unit
Supply Voltage Vee 475 to 5.25 Vv
DC Input and Output (Off-State) Voltages Vin: Vo (Note 3) 0 to Vgc Vv
Operating Temperature Range, Commercial Ta 0 to +70 °C
Operating Temperature Range, Industrial Ta -40 to +105 -1 °C

Note 3: Unused inputs must always be tied to an appropriate logic voltage level (either Vo or GND).
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CPL20 DC ELECTRICAL CHARACTERISTICS
Over Recommended Operating Conditions

Parameter Symbol | Test Conditions Min Max | Unit
Low Level Input Voltage ViL 0.8 \
High Level Input Voltage Vin 20 \
Input Current Iin 0 < VN < Vee -10 10 UA

VCC = Min
Low Level Output Voltage Voo Vi = Vi OF Vit loL = 24mA 0.5 \
High Level Output Voltage Y Vee = Min 24 v

OH Vin=Vipor Vi log = -3.2mA ’
Off-State Output lozL Vee = Max, Vo = 0.4V -100
- LA

Leakage Current lozh Vin = Vig or Vi Vo = 2.4V 100

All inputs = GND | “L” 35 mA
Power Supply Current lec Vee = Max STD 70 mA

loutr = OMA “L-15" 45 mA

Note 4:

tester noise must not exceed these worst-case values.

CPL20 AC ELECTRICAL CHARACTERISTICS
Over Recommended Operating Conditions (Note 5)

These are absolute values with respect to device ground. The applied voltage plus overshoots due to system and/or

Commercial (0 to +70°C)

Industrial (-40 to +105°C)

-15* -20 -25 -35 -15* -20 -25 -35
Parameter Symbol | Min |Max | Min |Max | Min |Max | Min |Max | Min {Max | Min |Max | Min |Max | Min [Max | Unit
Input or Feedback to Non-Registered
Output, 16R6, 16R4, 16L8 tep 15 20 25 35 15 20 25 35 ns
Clock to Registered Output or -
Feedback, 16R8, 16R6, 16R4 co 2 5 15 % 2 5 15 %o
Pin 11 to Output Enabled,
16RS. 16R6, 16R4 tozxn 12 15 20 25 12 15 20 25 | ns
Pin 11 to Output Disabled,
16R8, 16R6, 16R4 texz11 12 15 20 25 12 15 20 25 ns
oot b Outnit Enablad
input to Output Enabled,
16R6. 16R4, 16L8 tpzx 15 20 25 35 15 20 25 35 ns
Input to Output Disabled,
16R6, 16R4, 16L8 tpxz 15 20 25 35 15 20 25 35 ns
Setup Time from Input or Feedback
to Clock, 16R8, 16R6, 16R4 tsy 12 15 20 30 12 15 20 30 ns
Hold Time, 16R8, 16R6, 16R4 ty 0 0 0 0 0 0 0 0 ns
Clock Width (High or Low) tw 10 15 15 20 10 15 15 20 ns
Clock Period tp 24 30 35 55 24 30 35 55 ns
Maximum Frequency faax 416 333 28.5 18 416 333 285 18 MHz

* Preliminary
Note 5:

Input rise and fall times (10% to 90% of V¢¢): t, = ty = 6ns.
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AC Test Circuit

5v ’——'/S\

Ry
TEST

N i %R POINT
::[ i 2

Note 6: C, includes load and test jig capacitance.

OUTPUT o

(NOTES 6, 7, 8)

Note 7: tp is tested with switch S, closed and C, = 50pF.
Note 8: For 3-State outputs, output enable times are tested with C_

CPL20 SWITCHING WAVEFORMS

INPUTS, V0

Resistor Values (Q)

R1

R2

200

390

= 50pF to the 1.5V level; 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 to an output voltage of V- 0.5V with S, open; LOW to high
impedance tests are made to the V5 = 0.5V level with S, closed.

REGISTERED
FEEDBACK

X

CK

tco toxzn

tPZX“

REGISTERED
OUTPUTS

Flpo
COMBINATORIAL
OUTPUTS

[ texz —’) l‘—»{» tozx
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CPL20 FUNCTIONAL LOGIC DIAGRAMS (Continued)

CPL16R4

INPUTS (0-31)
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. CPL20 FUNCTIONAL LOGIC DIAGRAMS
CPL16L8

INPUTS (0-31)

1P

0123 4567 891011 12131415 16171819 20212223 2425262728 293031

~Nonswn-o

PRODUCT TERMS (0-63)
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CPL20 FUNCTIONAL LOGIC DIAGRAMS (Continued)

1

CPL16R6

INPUTS (0-31)
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CPL20 FUNCTIONAL LOGIC DIAGRAMS (Continued)
CPL16R8

INPUTS (0-31)

3 0123 4567 891011 12131415 16171819 20212223 242526 2728293031
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CPL24

(CPL20L8, CPL20R4, CPL20R6, CPL20R8 and CPL20L10)

CMOS Programmable Logic Array
24-Pin Series

FEATURES/BENEFITS

High-speed CMOS equivalent to Bipolar PAL

CMOS UV-erasable EPROM cell to allow
reprogrammability

Low power (35 mA Max. I..) and Standard
(70 mA Max. I..) versions

Four speed grades (t,, = 15ns Max, t,,=20ns
Max, t,,=25ns Max, and t,, = 35ns Max)

Available over both commercial and industrial
temperature ranges

>2000V ESD input and output protection
100% functional and AC tested
100% programming tested

Programmable security bit to prevent pattern
duplication

Register preload for register initialization

Programmable three-state outputs

LOGIC SYMBOLS AND PINOUTS

DESCRIPTION

The CPL24 Series devices are high-speed, UV-erasable,
electrically programmable CMOS logic replacements of
the Bipolar 24-pin PAL20R8 family and PAL20L10 de-
vices. They utilize the familiar sum-of-products form (AND
array followed by an OR array) allowing the userto custom-
ize logic to his/her needs.

Five devices are offered in the CPL24 Series. They are:
the CPL20L10, the CPL20L8, the CPL20R4, the
CPL20R6, and the CPL20R8. Each of these devices has
20 array inputs. The CPL20L10 has 10 outputs and the
others have 8 outputs. Allthe outputs to the CPL20L8 and
CPL20L10 are combinatorial, while all outputs to the
CPL20R8 are registered. Incontrast, the CPL20R4 has 4
registered and 4 combinatorial outputs and the CPL20R6
has 6 registered and 2 combinatorial outputs. Each com-
binatorial output in the CPL20R6 and CPL20R4 devices
serves as anl/Opin. The CPL20L10 device has 8 I/O pins,
and the CPL20L8 device has 6 I/0 pins.

20L8 20R4 20R6 20R8 20L10
) ————
.E_,, E Vee CK [I — E Vec CK [I E Vee CK [I - _2_1] Vee IE'__L. Vee
'zH @ ZH @ EIn a0 ] - a
GH P—ae 'EH Hy—27] 10 IE-‘ 472 vo IEW R 1EH [ B{R]vo
H Brdalve 1[2H By—2]vo  1[TH (-{71] rea 1TH crte{alres ([OH Ao
EH PBPBo{avw 1EH 3&@ rec 1[5 3o ree 1B sort-al e 1BH  PB—y{a@]vo
1[EH " 39 vo [T Ao :EmE Re  i[g] A t’ J)ree 1 [EH MO Boord-t] e 1 [E]H AW F——Tw]vo
ol e T oo 1 Y DG
' PEodre 'EH O e 'Ej rfailees [EH fepfdilees ([EH R {ivo
1EH 3 TiElvo 1[TH Blvo 1[5 r' 3 T5lres 1[I 5] ree 1 FEy{w]vo
il F3—slo 1[0H 8 [15] vo 1 [ioH 5lvo 1 [} ¥ 5]rec  1[0H  Fy{B]v0
1ms a]r [ [12] 1 1T [12] 1 1TH 1] 1 H F—{ao
N [1Z] ] 73]+ anp [i2 5] oE  ano 1] L35 o6& &b [1Z] L»-m oF anp 7] T

DIP PACKAGES
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LOGIC SYMBOLS AND PINOUTS (Continued)

20L8 20R4
' 1 1 1 vect o I 1 1 ckvec 1 1o
ninRnRaInN /mmmm@mm
NC |5 E 7} NC E 41 l \4 l E Vo
i[s ] vo 16 — 24] rec
K —{z] vo 1 —{2] ree
nc [8 2] vo NC |8 2] rec
1 [s 2] vo v [3} —{21] rea
1 [0 +—{=] vo 1 [10}— =] vo
ne [un 18] NC Ne [ 19] NC
o [ [ 1Y% 1 )
RIRIDIBIDIEIE B BI0EDEI0]
I I 1GNDI I O ! 1 | GNDOE | VO
20R6 20R8 20L10
1 1 1 ckvec | vo ! 1 1 CKVEC | REG I\ 1 1 1veco o
[a1[3][2 ][ ][=][z1][26] 12101 [][1][z] 213121 1[28][21] [z
I
ne [5] E] rec  Nc[5 L ~ ] 7] rec ne[5 (2] vo
) —{24] rec 1 [6 2] rea 1|8 ] vo
1 [7 —1§] REG 1 ——-E REG 1 [7] =] vo
ne [8 +z]rec e [B8] 7] rec  nc [8] 2] vo
1[s 7] rec 1[5 2] rea 1] {21 vo
1[0 —{2] rea 1 [10} ] rea 1 [0} —{20] vo
ne [ 18] Ne ne 1] wlne  ne[n] 19] nc
) [T Y= 1 [ [ T T Y= 1
12|13 ][a]is|]ef]17]]18 UzJ{s] el s f e ]{va ] 8] Lizf[iaf[ra] s [ [rs] |17 {8
I 1 1 GNDOE I 1O | | 1 GNDOE ! REG I | 1 GNDI O VO
PLCC PACKAGES (NL)
DESCRIPTION (Continued)
The CPL devices are manufactured using a 1.2 micron  Security Bit

EPROM technology which offers low power dissipation
(45/70 mA maximum I ) combined with high performance
(15ns maximum propagation delay). Because the CPL
devices are erasable, they can be thoroughly tested for
programming, functional and AC integrity, resulting in high-
reliability and 100% programming yields.

The CPL24 devices are housed in 24-pin plastic DIP, and
windowed CERDIP packages, as well as a 28-pin PLCC
package. The windowed CERDIP package allows the user
to erase the CPL device using UV light, and later to
reprogram it with a different pattern. The plastic DIP, and
PLCC devices are one-time-programmable (OTP) and
may not be erased.

Register Preload

The register preload feature of the CPL24 Series allows
output pins to be loaded with arbitrary states, making
functional testing easier than ever.

All CPL24 devices feature a security bit. The security bit
allows the user to protect his/her design against unauthor-
ized duplication. When the security bit is set, the contents
of the programmable-cell array may not be accessed in
Read or Verify modes. Since the CPL devices do not have
visible fuses, they offer enhanced security over what is
available in bipolar PAL devices.

€ SAMSUNG

Electronics

40



Test Array
Another feature of the devices in the CPL24 Series is the

Recommended dose of ultraviolet light for erasure:

on-chip test array. It is programmed forfinal functional and
AC testing of the devices after they have been packaged
(even if the security bits have been programmed). In the
normal operation of the device, the test arrays are not
accessed. In the test mode of operation, only the input
terms in the shaded portion of the functional block diagram
are accessed. The test array facilitates high-reliability as

Wavelength of 2537 Angstroms
(minimum dose -- 25 Wsec/cm?)

If an ultraviolet lamp with a 12mW/cm? power rating is used,
30to 35 minutes of erasure time will suffice. The lamp must
be closer than 1 inch from the window to guarantee optimal

well as simple and short testing.
ERASURE (windowed-CERDIP only)

erasing conditions. Exposure to high intensity UV light for
an extended period of time may cause permanent damage
to the CPL devices. The maximum dosage recommended

The CPL devices will erase by light atwavelengthsofunder s 7250 Wsec/crm?.

4000 Angstroms. The window must be covered by an

opaque label to prevent erasure by exposure to sunlight or

fluorescent lighting.

CPL24 ABSOLUTE MAXIMUM RATINGS (Note 1)
Parameter Symbol Rating Unit
Supply Voltage Vee -0.5 to +7.0 \
DC Input Voltage Vin (Nl = 20mA) -3.0 to +7.0 \Y
Off-State DC Output Voltage Vo -0.5 to Vgc + 0.5 \Y%
DC Programming Voltage Vpp 14.0 Vv
Storage Temperature Tsta -65 to +150 °C
Power Dissipation per Package Pp (Note 2) 500 mwW

Note 1: Absolute Maximum Ratings are those values beyond which permanent damage to the device may occur.
These are stress ratings only, and functional operation of the device at or beyond them is not implied.
Long exposure to these conditions may affect device reliability.

Note 2: Power dissipation temperature derating:
Plastic Package (N): -12mW/°C from 65°C to 85°C
Ceramic Package (J): -12mW/°C from 100°C to 125°C

RECOMMENDED OPERATING CONDITIONS For all CPL24, except CPL24-15

Parameter Symbol Rating Unit
Supply Voltage Ve 451to0 55 Vv
DC Input and Output (Off-State) Voltages Vin, Vo (Note 3) 0 to Ve \%
Operating Temperature Range, Commercial Ta 0 to +70 °C
Operating Temperature Range', Industrial Ta -40 to +105 °C
RECOMMENDED OPERATING CONDITIONS For CPL24-15

Parameter Symbol Rating | Unit
Supply Voltage Vee 4.75 to 5.25 \
DC Input and Output (Off-State) Voltages Vin, Vo (Note 3) 0 to Vee Vv
Operating Temperature Range, Commercial Ta 0 to +70 °C
Operating Temperature Range, Industrial Ta -40 to +105 °C

Note 3: Unused inputs must always be tied to an appropriate logic voltage level (either Vs or GND).
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DC ELECTRICAL CHARACTERISTICS
Over Recommended Operating Conditions

Parameter Symbol | Test Conditions Min Max | Unit
Low Level Input Voltage ViL 0.8 \
High Level Input Voltage Vin 2.0 Y%
Input Current In 0 <Vin<Vee -10 10 uA
Vee = Min
Low Level Output Voltage VoL Vin = Vi OF Vi loL = 24mA 0.5 \
High Level Output Voltage v Vee = Min 2.4 v
OH Vin=VimorV, lon=-32mA :
Off-State Output lozu Vee = Max, Vo = 0.4V -100
— . LA
Leakage Current lozh ViN = Vi or Vi Vo = 2.4V 100
All inputs = GND | “L” 35 mA
Power Supply Current lcc Vee = Max STC 70 mA
lout = OMA “L-15" 45 mA

Note 4: These are absolute values with respect to device ground. The applied volitage plus overshoots due to system and/or
tester noise must not exceed these worst-case values.

CPL24 AC ELECTRICAL CHARACTERISTICS, CPL20L10 only
Over Recommended Operating Conditions (Note 5)

L Commercial (0 to +70°C) Industrial (-40 to +105°C)

L -15 -20 -25 -30 -15* -20 -25 -30
Parameter Symbol | Min |Max | Min |Max | Min |Max | Min |Max |Min {Max | Min {Max | Min |Max |Min {Max | Unit
gs:;u?rzzii%back to Non-Registered top 15 20 25 20 15 20 25 30 ns
Input to Output Enabled, 20L10 tpzx 15 20 25 30 15 20 25 30 ns
Input to Output Disabled, 20L10 texz 15 20 25 30 15 20 25 30 ns
Clock Width (High or Low) tw 10 15 15 18 10 15 15 18 ns
Clock Period tp 24 30 35 40 24 30 35 40 ns
Maximum Frequency fuax | 416 33.3 28.5 25 416 333 285 25 MHz
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CPL24 AC ELECTRICAL CHARACTERISTICS, except CPL20L10
Over Recommended Operating Conditions (Note 5)

Commercial (0 to +70°C) Industrial (-40 to +105°C)
-15 -20 -25 -35 -15 -20 -25 -35
Parameter Symbol |Min |Max | Min [Max |Min [Max | Min |Max | Min [Max | Min |Max | Min [Max [Min |Max | Unit
Input or Feedback to Non-Registered
Output, 20R6, 20R4, 20L8 tep 15 20 25 35 15 20 25 35 ns
Clock to Registered Output or
Feedback, 20R8, 20R6. 20R4 tco 12 R % ki 5 B % | ns
Pin 13 to Output Enabled,
20R8, 20R6, 20R4 tozxia 2 15 20 25 12 15 20 25 | ns
Pin 13 to Output Disabled,
" 1
20R8. 20R6. 20R4 texziz 12 5 20 25 12 15 20 25 ns
Input to Output Enabled,
20R6, 20R4, 2008 tpzx 15 20 25 35 15 20 25 35 ns
Input to Output Disabled, |
20R6, 20R4, 2018 toxz 15 20 25 35 15 20 25 35 | ns
Setup Time from Input or Feedback
1
to Clock, 20R8, 20R6. 20R4 sy |12 ° 2 %0 2 2 20 %0 ns
Hold Time, 20R8, 20R6, 20R4 ty 0 0 0 0 0 0 0 0 ns
Clock Width (High or Low) | tw 10 15 15 20 10 15 15 20 ns
Clock Period tp 24 30 35 55 24 30 35 55 ns
Maximum Frequency fuax 1416 333 285 18 416 33.3 285 18 MHz

Note 5: Input rise and fall times (10% to 90% of Veg): t, = t; = 6ns.

AC Test Circuit

5V 0——0/S|

Resistor Values (Q)
Rq

TEST R1 R2

OUTPUT + * boINT
[ -L % 200 390
[ 1

(NOTES 6, 7, 8)

Note 6: C includes load and test jig capacitance.

Note 7: tpp is tested with switch S, closed and C_ = 50pF.

Note 8: For 3-State outputs, output enable times are tested with C_ = 50pF to the 1.5V level; 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 to an output voltage of Vg, - 0.5V with S; open; LOW to high
impedance tests are made to the Vo = 0.5V level with S; closed.
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CPL24 WAVEFORMS

INPUTS, 1/0
REGISTERED
FEEDBACK
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cK 7t \
OE

l—tw | tw
)
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ﬂr tozxts

tco4
REGISTERED
OUTPUTS

2K

COMBINATORIAL
OUTPUTS

| lpua
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CPL24 FUNCTIONAL LOGIC DIAGRAMS (Continued)

DIP AND PLCC PINOUTS

CPL20L8

INPUTS (0-39)
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CPL24 FUNCTIONAL LOGIC DIAGRAMS (Continued)

DIP AND PLCC PINOUTS

CPL20R4

INPUTS (0-39)
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CPL24 FUNCTIONAL LOGIC DIAGRAMS (Continued)
DIP AND PLCC PINOUTS CPL20R6

INPUTS (0-39)
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CPL24 FUNCTIONAL LOGIC DIAGRAMS (Continued)
DIP AND PLCC PINOUTS
CPL20R8

INPUTS (0-39)
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CPL24 FUNCTIONAL LOGIC DIAGRAMS
DIP-AND PLCC PINOUTS CPL20L10

INPUTS (0-39)
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CPL16V8

CMOS PROGRAMMABLE LOGIC ARRAY
WITH OUTPUT MACROCELLS (20-PIN)
Advance Information

FEATURES/BENEFITS

e Equivalent to industry standard 16V8 architecture,
superset of CPL20 family

e Three speed grades:
tpp = 20ns Max, tpp = 25ns Max, tpp = 30ns Max

e Two power grades: 45mA Max, 70mA Max

» CMOS, UV-erasable EPROM cell allows
reprogrammability in windowed packages

e 8 input/output macrocells for maximum flexibility
— Up to 16 inputs and 8 outputs
— Programmable output polarity
— Registered or combinatorial output selection

o Test array and preloadable output registers for
improved testability

e 100% functional, AC and programming tests
improve reliability and programming yields

e >2000V ESD input protection

e Programmable security bit to prevent CPL pattern
duplication

DESCRIPTION

The CPL16V8 is a high-speed CMOS electrically pro-
grammable, UV-erasable device with an advanced archi-
tecture. The device is manufactured using a 1.2 micron
EPROM technology offering low power dissipation
combined with high performance. The UV-erasability of
the device allows for 100% programming, functional, and
AC testing, resulting in a highly reliable end product and
100% programming yields.

The CPL16V8 uses the standard programmable AND/
Fixed OR logic array structure familiar to most pro-
grammable logic users to implement complex logic
functions. The array is made up of 8 sets of product
terms, eaéh connected to a programmable macrocell via
an OR gate. Eight product terms comprise each set,
where they can be connected to 16 inputs, true or
complement. Every output from the array feeds a
programmable macrocell enabling it to be programmed
as a combinatorial or registered, active high or low
output.

The 16V8 device can be housed in a 20-pin plastic DIP,
20-pin PLCC, or a windowed 20-pin CERDIP package.
The windowed-CERDIP package allows the user to
erase the CPL device using UV light, and later to
reprogram it with a different pattern. The CPL deviceina
plastic package is One-Time-Programmable (OTP) and
may not be erased.

Dual In-Line Package
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Figure 1. Block Diagram
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The block diagram of the CPL16V8 device is shown in
Figure 1. There are 10 dedicated inputs and 8 pro-
grammable macrocell outputs, which may also serve as
inputs. In addition, pin 1 can act as a clock for the D-type
registers and pin 11 can act as acommon output enable.
Each input and its ‘complement is connected to a
programmable AND array which contains a total of 64
product terms. Each set of 8 product terms drives an
output macrocell.

One of the CPL16V8's unique features is its 8 user-
configurable output macrocells, shown in Figure 2a. By
programming these macrocells, the device is not only
capable of emulating all common 20-pin PAL device
architectures, but also other architectures which have
not previously been available.

There are three main PAL-like architectures that the
CPL16V8 will emulate: programmed in Modes 0, 1,and 2:

Mode 0 — PAL architecture with Macrocells configured
as Dedicated Inputs and/or Dedicated
Combinatorial Outputs without Feedback.

Mode 1 — PAL architecture with all 8 Macrocells con-
figured as Combinatorial Outputs, 6 with
Feedback.

Mode 2 — PAL architecture with at least 1 Macrocell
configured as a Registered Output. All
Macrocells configured with Feedback.

These three modes are obtained by the programming of
certain architectural control bits: SYN, AC0, AC1(n), and
POL(n), which configure each macrocell in the CPL16V8.
They are specified in the design file created during the
design process and are completely transparent to the
user.

A - truth table in Figure 2b summarizes the output
macrocell configurations that result when the archi-
tectural control bits are programmed.

REGISTERED OUTPUT CAPABILITY

Registered output capability is controlled by the SYN bit.

If SYN is programmed HIGH (modes 0 and 1), the device
outputs will be non-registered (asynchronous) and pins:
1and 11 stay as data inputs. If SYN is programmed LOW
(mode 2), at least one output will be registered (synch-
ronous) and pin 1 becomes the clock input while pin 11

becomes the common output enable for the registered

output(s).

FUSE MAP COMPATIBILITY

The SYN bit is also used to maintain full JEDEC
compatibility with standard 20-pin PAL device architec-
tures. In mode 1, the SYN bit is inverted and replaces
ACO of the Input Feedback Multiplexer in the two
outermost macrocells (pins 12, 19).
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Figure 2a. Output Macrocell w/ Configuration Bits
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Figure 2b. Truth Table for Configuration Bits
Mode SYN ACO AC1(n) Output Macrocell Configuration Notes
1 /0 Configured as Input, Qutput is Disabled Pins 1, 11 are data
0 1 0 - - inputs. No feedback
0 1/0 Configured as Dedicated Combinatorial Output, Pin 1‘5 16 | lb
Output Always Enabled. 'ns 19, 16 can only be
outputs.
1 1 1 1 All Outputs are Combinatorial — Pins 1, 11 are data
16L8, 16H8, or 16P8 Configuration Only inputs. Pins 12, 19 can
only be outputs.
1 1/0 is Configured as Combinatorial Output in Pin 1 = CK,
’ 0 ; Registered Device Pin 11 = OE
0 1/0 is Configured as Registered Output
POL(n) Output Polarity
0 Active Low
1 Active High
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1/0 AND OUTPUT ENABLE CONTROL

Input/Output control is selected via the ACO control bit.
If ACO is programmed LOW (mode 0), each I/O is
configured either as a dedicated input with the output
always disabled, or as a dedicated combinatorial output
with no feedback. If ACO is programmed HIGH (modes 1
and 2), array feedback is allowed with the resultant
outputs being combinatorial or registered.

Together with the ACO bit, eight AC1(n) control bits
individually determine the final configuration of each
macrocell, except for the output's polarity. With ACO
LOW (mode 0), an AC1 bit programmed LOW will direct
an I/0 to be a dedicated input by disabling the macrocell’s
three-state output buffer, and an AC1 bit programmed
HIGH will direct an I/0 to be a dedicated output by
permanently enabling the output buffer. With ACO HIGH
(modes 1and 2), an AC1 bit programmed LOW will direct
an output to be registered and have common output
enable control, whereas an AC1 bit programmed HIGH
will direct an output to be combinatorial and have the
output enable controlled separately from a product
term.

PROGRAMMABLE POLARITY

Finally, the polarity of each output macrocell is indivi-
dually determined by the POL(n) bit. If POL(n) is
programmed LOW, the macrocell output will be active
LOW and if POL(n) is programmed HIGH, the output will
be active HIGH.

EXAMPLE MACROCELL CONFIGURATIONS

Examples of the resultant CPL16V8 macrocell configu-
rations for modes 0, 1, and 2 are illustrated in Figures 3, 4,
and 5, respectively. Note that these three modes provide
four main output configurations: combinatorial active
low, combinatorial active high, registered active low, and
registered active high.

When a registered output is chosen, the signal is shifted
outon the positive clock transition to the I/0 pin and also
fed back into the array, providing current status infor-
mation to the programmable array. This is important for
state machine applications. When a combinatorial output
is chosen or when the output is disabled and the signal is
on the I/0 pin, the signal is also fed back into the array,
(except for pins 12 and 19 in mode 1).

Figure 3. Mode 0 Macrocell Configuration Example (Four /O Cells)
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Figure 4. Mode 1 Macrocell Configuration Exampie (Two I/0 Cells)
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Figure 5. Mode 2 Macrocell Configuration Example (Two 1/O Cells)
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POWER-UP RESET

During system power-up, each register in the CPL16V8
will be reset to a logic low, to ensure predictable system
initialization. Actual output states, however, will be low
or high, depending on the polarity chosen at each
output. For reliable resets, the Vg rise must be mono-
tonic and the clock input must not change for 1us.

SECURITY BIT

To prevent a proprietary CPL16V8 design from being
copied without authorization, a security bit has been
provided. This security bit is programmed via the de-
signer’s logic programmer. Once this is done, the read,
verify, and preload operations are disabled, which com-
pletely secures the device.

TEST FEATURES

Register Preload

To ease functional testing, the CPL16V8 device is
equipped with a register preload feature that allows an
arbitrary state value to be loaded into any or all of its
registers from the output pins. This makes it possible to
check and verify any logical state transition, without
having to run through an entire test vector sequence.
Also, by using register preload, all possible states can be
tested to guarantee proper in-system operation.

Test Array

Another feature of the CPL16V8 is the on-chip test array
which increases the device reliability by allowing each
product term to be tested. The test array is programmed
by Samsung to verify final functional and AC vyields of
the packaged device before shipping. When using the

test array to test the device (even if the security bit has
been programmed), only the input terms in the shaded
portion of the functional block diagram are accessed.
During normal operation, the test arrays are not accessed.
As aresult, the test array facilitates simple and shortened
testing.

Input Term Testing

Finally, the CPL16V8 has additional product terms, one
on output 12 and one on output 19, which are controlled
by the device’s input terms. These product terms allow
testing of all input structures and are programmed for
functional and AC testing of the packaged device, before
shipping. The additional product terms are not accessed
as part of the normal operation. Having both input term
testing and test arrays allows Samsung to provide a
packaged device of the highest quality.

ERASURE (windowed-CERDIP only)

The CPL devices will erase by light at wavelengths of
under 4000 Angstroms. The window must be covered by
an opaque label to prevent erasure by exposure to
sunlight or fluorescent lighting.

Recommended dose of ultraviolet light for erasure:

Wavelength of 2537 Angstroms
(minimum dose — 25 Wsec/cm?2)

If an ultraviolet lamp with a 12 mW/cm?2 power rating is
used, 30 to 35 minutes of erasure time will suffice. The
lamp must be closer than 1 inch from the window to
guarantee optimal erasing conditions. Exposure to high

cause permanent damage to the CPL devices. The
maximum dosage recommended is 7250 Wsec/cm2.
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CPL16V8 FUNCTIONAL LOGIC DIAGRAM
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CPL16V8 Absolute Maximum Ratings (Note 1)

Parameter Symbol Rating Unit
Supply Voltage Vee -0.5 to +70 Vv
DC Input Voltage Vin (Nl = 20mA) -3.0 to +70 v
Off-State DC Output Voltage Vo -0.5to Vg + 05 \Y
DC Programming Voltage Vpp 14.0 \Y
Storage Temperature Tsta -65 to +150 °C
Power Dissipation per Package Pp (Note 2) 500 mwW

Note 1: Absolute Maximum Ratings are those values beyond which permanent damage to the device may occur. These are stress ratings only,
and functional operation of the device at or beyond them is notimplied. Long exposure to these conditions may affect device reliability.

Note 2: Power dissipation temperature derating:

Plastic Package (N): -12mW/°C from 65°C to 85°C
Ceramic Package (J): -12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Parameter Symbol Rating Unit
Supply Voltage Vee 451t0 55 Vv
DC Input and Output (Off-State) Voltages Vine Vo (Note 3) 0 to Vee \
Operating Temperature Range, Commercial Ta 0 to +70 °C
Note 3: Unused inputs must always be tied to an appropriate logic voltage level (either Voc or GND).
DC Electrical Characteristics (Over Recommended Operating Conditions)
Parameter Symbol Test Conditions Min Max Unit
Low Level Input Voltage Vi (Note 4) 0.8 \
High Level Input Voltage Vin (Note 4) 2.0 \"
Input Current IiNn 0 < Vi <Vee -10 10 pA
Vee = Min
Low Level Output Voltage Voi ccC
P 9 Ol |y =Vimor Vi oL = 24mA 0.5 v
High Level Output Voltage Vonr Ve = Min 24 \Y
ViN = VIH or VlL IOH = -3.2mA ’
Off-State Output Leakage Current loz Vee = Max Vss =< Vo = Vo +10 HA
Vin = GND, “L 45
Power Supply Current IN =
pply Curren lcc lour = OMA Voo = MAX | STD 70 mA

Note 4: These are absolute values with respect to device ground. The applied voltage plus overshoots due to system and/or tester noise must

not exceed these worst-case values.
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Capacitance

Parameter Description Test Conditions Min Max Unit
Cin Input Capacitance Vin =20V @ f = IMHz 5 F
Cour Output Capacitance Vout =20V @ f = 1MHz 8 P

AC Electrical Characteristics
Over Recommended Operating Conditions (Note 5)

CPL16V8-25
CPL16V8-20 CPL16V8L-25 CPL16V8L-30
COM/IND COM/IND COM/IND

Parameter Symbol Min Max Min Max Min Max Unit
Input or Feedback to Non-Registered Output (N;F;S 8) 20 25 30 ns
Clock to Registered Output or Feedback tco 15 15 20 ns
Pin 11 to Output Enabled tezx11 18 20 25 ns
Pin 11 to Output Disabled texz11 18 20 25 ns
Input to Output Enabled tpzx 20 25 30 ns
Input to Output Disabled tpxz 20 25 30 ns
Setup Time from Input or Feedback to Clock tsu 15 20 25 ns
Hold Time th 0 0 0 ns
Clock Width (High or Low) tw 12 15 15 ns
Clock Period tp 30 35 45 ns
Maximum Frequency Feedback funx 333 28.5 222 MHz

No Feedback 41.6 333 333
Note 5: Input rise and fall times (10% to 90% of Vgg): t, = t; = 6ns
AC Test Circuit Resistor Values (Q)
R1 R2
5V e— s 200 390

VA

R1

TEST
OUTPUT o— POINT

CL

I
|F W

(NOTES 6, 7, 8)

Note 6: C_ includes load and test jig capacitance.

Note 7: tpp is tested with switch Sy closed and C, = 50pF.

Note 8: For 3-State outputs, output enable times are tested with C, = 50pF to the 1.5V level; 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 to an
output voltage of Vo - 0.5V with Sy open; LOW to high impedance tests are made to the V5, = 0.5V level with S, closed.
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Switching Waveforms
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CPL20V8

CMOS PROGRAMMABLE LOGIC ARRAY
WITH OUTPUT MACROCELLS (24-PIN)
Advance Information

FEATURES/BENEFITS

e Equivalent to industry standard 20V8 architecture,
superset of CPL24 family

e Three speed grades:
tpp = 20ns Max, tpp = 25ns Max, tpp = 30ns Max

e Two power grades: 45mA Max, 70mA Max

e CMOS, UV-erasable EPROM cell allows
reprogrammability in windowed packages

« 8 input/output macrocells for maximum flexibility
— Up to 16 inputs and 8 outputs
— Programmable output polarity
— Registered or combinatorial output selection

o Test array and preloadable output registers for
improved testability

e 100% functional, AC and programming tests
improve reliability and programming yields

e >2000V ESD input protection

e Programmable security bit to prevent CPL pattern
duplication

PIN CONFIGURATIONS

DESCRIPTION

The CPL20V8 is a high-speed CMOS electrically pro-
grammable, UV-erasable device with an advanced archi-
tecture. The device is manufactured using a 1.2 micron
EPROM technology offering low power dissipation
combined with high performance. The UV-erasability of
the device allows for 100% programming, functional, and
AC testing, resuiting in a highly reliabie end product and
100% programming yields.

The CPL20V8 uses the standard programmable AND/
Fixed OR logic array structure familiar to most pro-
grammable logic users to implement complex logic
functions. The array is made up of 8 sets of product
terms, each connected to a programmable macrocell via
an OR gate. Eight product terms comprise each set,
where they can be connected to 20 inputs, true or
complement. Every output from the array feeds a
programmable macrocell enabling it to be programmed
as a combinatorial or registered, active high or low
output.

The 20V8 device can be housed in a 24-pin plastic DIP,
28-pin PLCC, or a windowed 24-pin CERDIP package.
The windowed-CERDIP package allows the user to
erase the CPL device using UV light, and later to
reprogram it with a different pattern. The CPL deviceina
plastic package is One-Time-Programmable (OTP) and
may not be erased. '
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Figure 1. Block Diagram
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The block diagram of the CPL20V8 device is shown in
Figure 1. There are 14 dedicated inputs and 8 pro-
grammable macrocell outputs, which may also serve as
inputs. In addition, pin 1 can act as a clock for the D-type
registers and pin 13 can act as a common output enable.
Each input and its complement is connected to a
programmable AND array which contains a total of 64
product terms. Each set of 8 product terms drives an
output macrocell.

One of the CPL20V8's unique features is its 8 user-
configurable output macrocells, shown in Figure 2a. By
programming these macrocells, the device is not only
capable of emulating all common 24-pin PAL device
architectures, but also other architectures which have
not previously been available.

There are three main PAL-like architectures that the
CPL20V8 will emulate: programmed in Modes 0, 1, and 2:

Mode 0 — PAL architecture with Macrocells configured
as Dedicated Inputs and/or Dedicated
Combinatorial Outputs without Feedback.

Mode 1 — PAL architecture with all 8 Macrocells con-
figured as Combinatorial Outputs, 6 with
Feedback.

Mode 2 — PAL architecture with at least 1 Macrocell
‘configured as a Registered Output. All
Macrocells configured with Feedback.

These three modes are obtained by the programming of
certain architectural control bits: SYN, ACO, AC1(n), and
POL(n), which configure each macrocell in the CPL20V8.
They are specified in the design file created during the
design process and are completely transparent to the
user.

A truth table in Figure 2b summarizes the output
macrocell configurations that result when the archi-
tectural control bits are programmed.

REGISTERED OUTPUT CAPABILITY

Registered output capability is controlled by the SYN bit.
If SYN is programmed HIGH (modes 0 and 1), the device
outputs will be non-registered (asynchronous) and pins
1and 13 stay as data inputs. If SYN is programmed LOW
(mode 2), at least one output will be registered (synch-
ronous) and pin 1 becomes the clock input while pin 13
becomes the common output enable for the registered
output(s).

FUSE MAP COMPATIBILITY

The SYN bit is also used to maintain full JEDEC fuse
map compatibility with standard 24-pin PAL device
architectures. In mode 1, the SYN bit is inverted and
replaces ACO of the Input Feedback Multiplexer of the
outermost macrocells (pins 15, 22).
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Figure 2a. Output Macrocell w/ Configuration Bits

CK OE
_______________________ |
|
ACO AC1(n) |
1 |
3
POL(n) 0 5% |
ACO co o1 EE |
v Al
AC1(n) { og
" Acun)ﬂ:}_‘ A o z -J
|
w0 5 |
w
I—-Do— 01 gx |
D 0 5%
Q g |
b a 3 [
I
< |
2
3 |
gx v
2 | ADJACENT
5 b + MACROCELL
a INPUT
zZ |
ACO0* AC1(n) l |
I |
[ _I
*SYN REPLACES ACO IN MACROCELLS 15 AND 22
Figure 2b. Truth Table for Configuration Bits
Mode SYN ACO AC1(n) Output Macrocell Configuration Notes
0 0 1 1/0 Configured as Input, Output is Disabled. Pins 1, 13 are data
1 .
0 1/0 Configured as Dedicated Combinatorial Output, 'Pn,pm?‘sN% feedbacIK b
Output Always Enabled. ins 18, can only be
outputs.
1 1 1 1 All Outputs are Combinatorial — Pins 1, 13 are data
20L8, 20H8, or 20P8 Configuration Only inputs. Pins 15, 22 can
only be outputs.
1 1/0 is configured as Combinatorial Output in Pin 1 = CK,
» 0 Registered Device Pin 13 = OE
1
0 1/0 is Configured as Registered Output
POL(n) Output Polarity
0 Active Low
1 Active High
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1/0 AND OUTPUT ENABLE CONTROL

Input/Output control is selected via the ACO control bit.
If ACO is programmed LOW (mode 0), each I/O is
configured either as a dedicated input with the output
always disabled, or as a dedicated combinatorial output
with no feedback. If ACO is programmed HIGH (modes 1
and 2), array feedback is allowed with the resultant
outputs being combinatorial or registered.

Together with the ACO bit, eight AC1(n) control bits
individually determine the final configuration of each
macrocell, except for the output’s polarity. With ACO
LOW (mode 0), an AC1 bit programmed LOW will direct
an I/0 to be adedicated input by disabling the macrocell’'s
three-state output buffer, and an AC1 bit programmed
HIGH will direct an I/0O to be a dedicated output by
permanently enabling the output buffer. With ACO HIGH
(modes 1and 2),an AC1 bit programmed LOW will direct
an output to be registered and have common output
enable control, whereas an AC1 bit programmed HIGH
will direct an output to be combinatorial and have the
output enable controlled separately from a product
term.

PROGRAMMABLE POLARITY

Finally, the polarity of each output macrocell is indivi-
dually determined by the POL(n) bit. If POL(n) is
programmed LOW, the macrocell output will be active
LOW and if POL(n) is programmed HIGH, the output will
be active HIGH.

EXAMPLE MACROCELL CONFIGURATIONS

Examples of the resultant CPL20V8 macrocell configu-
rations for modes 0, 1, and 2 areillustrated in Figures 3, 4,
and 5, respectively. Note that these three modes provide
four main output configurations: combinatorial active
low, combinatorial active high, registered active low, and
registered active high.

When a registered output is chosen, the signal is shifted
outon the positive clock transition to the I/0 pin and also
fed back into the array, providing current status infor-
mation to the programmable array. This is important for
state machine applications. When a combinatorial output
ischosen or when the output is disabled and the signal is
on the I/O pin, the signal is also fed back into the array,
(except for pins 15 and 22 in mode 1).

Figure 3. Mode 0 Macrocell Configuration Example (Four I/0 Cells)
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Figure 4. Mode 1 Macrocell Configuration Example (Two 1/0O Cells)
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Figure 5. Mode 2 Macrocell Configuration Example (Two I/O Cells)
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POWER-UP RESET

During system power-up, each register in the CPL20V8
will be reset to a logic low, to ensure predictable system
initialization. Actual output states, however, will be low
or high, depending on the polarity chosen at each
output. For reliable resets, the V¢ rise must be mono-
tonic and the clock input must not change for 1us.

SECURITY BIT

To prevent a proprietary CPL20V8 design from being
copied without authorization, a security bit has been
provided. This security bit is programmed via the de-
signer's logic programmer. Once this is done, the read
verify, and preload operations are disabled, which
completely secures the device.

TEST FEATURES

Register Preload

To ease functional testing, the CPL20V8 device is
equipped with a register preload feature that allows an
arbitrary state value to be loaded into any or all of its
registers from the output pins. This makes it possible to
check and verify any logical state transition, without
having to run through an entire test vector sequence.
Also, by using register preload, all possible states can be
tested to guarantee proper in-system operation.

Test Array

Another feature of the CPL20V8 is the on-chip test array
which increases the device reliability by allowing each
product term to be tested. The test array is programmed
by Samsung to verify final functional and AC yields of
the packaged device before shipping. When using the

test array to test the device (even if the security bit has
been programmed), only the input terms in.the shaded
portion of the functional block diagram are accessed.
During normal operation, the test arrays are not accessed.
As aresult, the test array facilitates simple and shortened
testing.

Input Term Testing

Finally, the CPL20V8 has additional product terms, one
on output 15 and one on output 22, which are controlled
by the device’s input terms. These product terms allow
testing of all input structures and are programmed for
functional aad AC testing of the packaged device, before
shipping. 1 he additional product terms are not accessed
as part of the normal operation. Having both input term
testing and test arrays allows Samsung to provide a
packaged device of the highest quality.

ERASURE (windowed-CERDIP only)

The CPL devices will erase by light at wavelengths of
under 4000 Angstroms. The windew must be covered by
an opaque label to prevent erasure by exposure to
sunlight or flourescent lighting.

Recommended dose of ultraviolet light for erasure:

Wavelength of 2537 Angstroms
(minimum dose — 25 Wsec/cm?)

If an ultraviolet lamp with a 12 mW/cm2 power rating is
used, 30 to 35 minutes of erasure time will suffice. The
lamp must be closer than 1 inch from the window to
guarantee optimal erasing conditions. Exposure to high
intensity UV light for an extended period of time may
cause permanent damage to the CPL devices. The
maximum dosage recommended is 7250 Wsec/cmz2.

& SAMSUNG

Electronics

66



CPL20V8 FUNCTIONAL LOGIC DIAGRAM
DIP AND PLCC PINOUTS
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CPL20V8 Absolute Maximum Ratings (Note 1)

Symbol

Parameter Rating Unit
‘Supply Voltage Vee 05 to +70 v
”DCVJVIer’pQVtW\/atiagié o Vin (Jinl = 20mA) -3.0 to +i0 \Y
Off-State DC Output Voltage Vo -0.5to Vg + 05 \
V_D_(;;Jrogrammmg Voltage Vpp . 14.0 \Y
élg;a§e7emperature . Tsta -65 to +150 °C
Poyver Dissipation per Package Pp (Note 2) | 500 . mw

Note 1: Absolute Maximum Ratings are those values beyond which permanent damage to the device may occur. These are stress ratings only,
and functional operation of the device at or beyond them is notimplied. Long exposure to these conditions may affect device reliability.

Note 2: Power dissipation temperature derating:
Plastic Package (N): -12mW/°C from 65°C to 85°C
Ceramic Package (J): -12mW/°C from 100°C to 125°C

Recommended Operating Conditions

i Parameter Symbol Rating Unit
(Supply Voltage Vee 45 t0 5.5 \
[
| DC Input and Output (Off-State) Voltages Vine Vo (Note 3) 0 to Vee \Y
‘ Operating Temperature Range, Commercial Ta i 0 to +70 °C
Note 3: Unused inputs must always be tied to an appropriate logic voltage level (either Vo or GND).
DC Electrical Characteristics (Over Recommended Operating Conditions)
Parameter Symbol Test Conditions Min Max Unit
Low Level Input Voltage Vi (Note 4) 0.8 \
High Level Input Voltage \m (Note 4) 2.0 \
Input Current N 0 < Vi < Ve -10 10 uA
Ve = Min
Low Level Output Voltage Vo Vi = Vi 0r Vi, loL = 24mA 0.5 \
. VCC = Min
High Level Output Voltage Vou Vi = Vi OF Vy, lon = -3.2mA 24 \
Off-State Output Leakage Current loz Voo = Max Vss = Vo = Ve +10 pA
Vin = GND, B L 45
Power Supply Current lcc lout = OmA Vee = MAX STD 70 mA

Note 4: These are absolute values with respect to device ground. The applied voltage plus overshoots due to system and/or tester noise must
not exceed these worst-case values.
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Capacitance

( Parameter Description Test Conditions |
T — =
}» Cin Input Capacitance Vin =20V @ f = TMHz |
L Cout Output Capacitance Vour = 20V @ f = 1MHz |

AC Electrical Characteristics
Over Recommended Operating Conditions (Note 5)

) CPL20V8-20 CPL20V8-25 | - 7
CPL20V8L-25 | CPL20V8L-30 | i
| com/IND COMIND | COM/IND | f
Parameter Symbol Min Ma); Min Max M]; : v Max f Unit ]
Input or Feedback to Non-Registered Output (th)PteD 8) 20 25 30 ; ns
Clock to Registered Output or Feedback tco 15 15 . 20 }xs —
Pin 13 to Output Enabled tozxns 18| 20 s | s 4
| Pin 13 to Output Disabled tpxz11 18 20 . ns 4
Input to Output Enabled tpzx 20 25 o ! 30 e ns
Input to Output Disabled tpxz 20 25 | 30 | ns |
Setup Time from Input or Feedback to Clock tsy 15 7 20 25 ;%;4
Hold Time ty 0 0 0o ns
Clock Width (High or Low) tw 12 15 15 ’ ns |
Clock Period tp 30 35 45 ;1;
Maximum Frequency Feedback o 33.3 285 B 222 MH2
L o No Feedback 416 33.3 ) 33.3 | ) J
Note 5: Input rise and fall times (10% to 90% of Vc): t, = t; = 6ns
AC Test Circuit Resistor Values (Q)
R1 R2
5V - Sy 200 390
Ry
OUTPUT o . ‘pToElSN'I_'r

I "
(NOTES 6, 7, 8) —

Note 6: C_ includes load and test jig capacitance.

Note 7: tpp is tested with switch S, closed and C_ = 50pF.

Note 8: For 3-State outputs, output enable times are tested with C = 50pF to the 1.5V level; 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 to an
output voitage of Vg, ~ 0.5V with S, open; LOW to high impedance tests are made to the V5 = 0.5V level with S, closed.
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Switching Waveforms
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CPL22V10

CMOS PROGRAMMABLE LOGIC ARRAY
WITH OUTPUT MACROCELLS (24-PIN)

FEATURES/BENEFITS
e Low power CMOS programmable alternative to

bipolar 22V10 PLDs

¢ Two speed grades:
tpp = 25ns Max, tpp = 35ns Max

¢ Two power grades: 55mA Max, 90mA Max

e CMOS, UV-erasable EPROM cell allows
reprogrammability in windowed packages

e 10 input/output macrocells for maximum flexibility
— Up to 22 inputs and 10 outputs
— Programmable output polarity
— Registered or combinatorial output selection
— Programmable feedback path

e Variable product term distribution
— From 8 to 16 product terms available per output

¢ Global synchronous preset and asynchronous
reset of all registers

o Registers reset on power-up

o Test arrays and preloadable output registers
improve testability

e 100% functional, AC, DC, and programming tests
improve reliability and programming yields

e >2000V ESD input protection

e Security bit prevents CPL pattern duplication

PIN CONFIGURATIONS

DESCRIPTION

The CPL22V10 is a high-speed CMOS electrically pro-
grammable, UV-erasable device with an advanced archi-
tecture. The device is manufactured using Samsung’s
1.2 micron EPROM technology offering low power
dissipation combined with high performance. The UV-
erasability of the device allows for 100% programming,
functional, DC, and AC testing, resulting in a highly
reliable end product and 100% programming yields.

The CPL22V10 uses the standard programmable AND/
Fixed OR logic array structure familiar to most pro-
grammable logic users to implement complex logic
functions. The array is made up of 10 sets of product
terms, each connected to a programmable macrocell via
an OR gate. Each set contains from 8 to 16 product terms
where each product term can be connected to 22 inputs,
true or complement. Each of the 10 OR array outputs
feeds a programmable macrocell enabling it to be
programmed as a combinatorial or registered, active
high or low output.

The CPL22V10 device can be housed in a 24-pin plastic
DIP, 28-pin PLCC, or a windowed 24-pin CERDIP
package. The windowed-CERDIP package allows the
user to erase the CPL device using UV light, and later to
reprogram it with a different pattern. The CPL deviceina
plastic package is One-Time-Programmable (OTP) and
may not be erased.
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Figure 1. Block Diagram
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The block diagram of the CPL22V10 device is shown in
Figure 1. There are 12 dedicated inputs and 10 pro-
grammable macrocell outputs, which also serve as
inputs. In addition, pin 1 acts either asa clock for each of
the D-type registers or as another input. Each input and
its complement is connected to a programmable AND
array which contains a total of 120 product terms.
Specifically, 8, 10, 12, 14, or 16 product terms drive each
OR gate, which subsequently drives an output macrocell.

CONFIGURABLE OUTPUT MACROCELLS

One of the CPL22V10’s unique features is its 10 user-
configurable output macrocells. Each macrocell is pro-
grammed on an individual basis to provide one of four
output configurations: combinatorial active low, combi-
natorial active high, registered active low, or registered
active high as in Figure 2. Each output configuration is
achieved by the programming of two additional bits (BO
and B1) as shown in Figure 3. Bit B1 controls whether
the output will be registered or combinatorial, and bit BO
controls the output polarity, either active high or active
low. These programmable functions are specified by the
user in the design file specification during the design
process.

When a registered output is chosen, the signal is shifted
out on the positive clock transition to the I/0 pin and also
fed back into the array, providing current status infor-
mation to the programmable array. This is important for

state machine applications. When a combinatorial output
ischosen or when the outputis disabled and the signal is
on the I/0 pin, the signal is also fed back into the array.
Note that the appropriate feedback path changes with
the output mode.

PROGRAMMABLE OUTPUT ENABLE

Also associated with each of the 10 outputs in the
CPL22V10 is an output enable (OE) product term,
connected to the three-state output buffer. The OE
product term can be implemented to represent any
function of device inputs and output feedback combi-
nations. As a result, each output can be selected as a
bi-directional input/output or an output with feedback,
when the buffer is enabled. Each output can be used as
an input, when the buffer is disabled.

VARIABLE PRODUCT TERM DISTRIBUTION

The CPL22V10 not only provides an increased number
of product terms on average, from eight in previous
generation PLDs to the current 12 per output, but also
provides variable product term distribution. The actual
product term distribution varies from eight to sixteen,
with one setof 8,10, 12, 14, or 16 product terms available
to each OR gate. This provides an advantage to the user
who can now efficiently optimize his/her design to fit
higher complexity functions or applications.
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Figure 2. Configuration Options
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PROGRAMMABLE PRESET/RESET CONTROL

The final two product terms in the CPL22V10 device are
used for RESET and PRESET control operations, and
are shared among all ten output macrocell registers for
easy system initialization. These product terms can be
implemented to represent any product of device inputs
and output feedbacks. When the Asynchronous Reset
(AR) product term is asserted, the register of each
macrocell will be forced low, independent of the clock
signal. When the synchronous PRESET product term
(SP) is asserted, the register of each macrocell will be
forced high after the low-to-high clock transition. De-
pending on the output polarity chosen, the actual device
outputs may be low or high.

POWER-UP RESET

During system power-up, each register iri the CPL22V10
will be reset to a logic low, to ensure predictable system
initialization. Actual output states, however, will be low
or high, depending on the polarity chosen at each
output. For reliable resets, the V¢ rise must be mono-
tonic and the clock input must not change for 1us.

SECURITY BIT

To prevent a proprietary CPL22V10 design from being
copied without authorization, a security bit has been
provided. The security bit is programmed via the de-
signer’s logic programmer. Once this is done, the read,
verify, and preload operations are disabled, which com-
pletely secures the device. Also, since the CPL22V10
does not have visible fuses, enhanced security is offered
over what is available on bipolar 22V10s.

TEST FEATURES

Register Preload

To ease functional testing, the CPL22V10 device is
equipped with a register preload feature that allows an
arbitrary state value to be loaded into any or all of its
registers from the output pins. This makes it possible to
check and verify any logical state transition, without
having to run through an entire test vector sequence.
Also, by using register preload, all possible states can be
tested to guarantee proper in-system operation.

Test Array

Another feature of the CPL22V10 is the on-chip test
array which increases device reliability by allowing each
product term to be tested. The testarray is programmed
by Samsung to verify final functional and AC yields of
the packaged device before shipping. When using the
test array to test the device (even if the security bit has
been programmed), only the input terms in the shaded
portion of the functional block diagram are accessed.
During normal operation, the test arrays are not accessed.
As aresult, the test array facilitates simple and shortened
testing.

Input Term: Testing

Finally, the CPL22V10 has additional pioduct terms, one
on output 14 and the other on output 23, which are
controlled by the device's input terms. These product
terms allow testing of all input structures and are
programmed for functional and AC testing of the pack-
aged device, before shipping. The additional product
terms are not accessed as part of the normal operation.
Having both input term testing and test arrays allows
Samsung to provide a packaged device of the highest
quality.

ERASURE (windowed-CERDIP only)

The CPL devices will erase hy light at wavelengths of
under 4000 Angstroms. The window must be covered by
an opaque label to prevent erasure by exposure to
sunlight or fluorescent lighting.

Recommended dose of ultraviolet light for erasure:

Wavelength of 2537 Angstroms
(minimum dose — 25Wsec/cm?)

If an ultraviolet lamp with a 12mW/cmz2 power rating is
used, 30 to 35 minutes of erasure time will suffice. The
lamp must be closer than 1 inch from the window to
guarantee optimal erasing conditions. Exposure to high
intensity UV light for an extended period of time may
cause permanent damage to the CPL devices. The
maximum dosage recommended is 7250 Wsec/cm2.
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CPL22V10 FUNCTIONAL LOGIC DIAGRAM
DIP AND PLCC PINOUTS
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CPL22V10 Absolute Maximum Ratings (Note 1)

Parameter Symbol Rating Unit
Supply Voltage Vee I 70:5 to +70 \
DC Input Voltage Vin (1N = 20mA) -3.0 to +70 Vv
i_ Off-State DC Output Voltage Vo -05to Veg + 05 \Y
| bc Programming Voltage Vpp 14.0 \
Storage Temperature Tsta -65 to +150 °C
Power Dissipation per Package Pp (Note 2) 500 mwW

Note 1:

Absolute Maximum Ratings are those values beyond which permanent damage to the device may occur. These are stress ratings only,

and functional operation of the device at or beyond them is notimplied. Long exposure to these conditions may affect device reliability.

Note 2:
Plastic Package (N):
Ceramic Package (J):

Power dissipation temperature derating:
-12mW/°C from 65°C to 85°C
-12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Parameter Symbol Rating Unit
Supply Voltage Vee 45t055 \
DC Input and Output (Off-State) Voltages Vin, Vo (Note 3) 0 to Ve \
Operating Temperature Range, Commercial Ta 0 to +70 °C
Note 3: Unused inputs must always be tied to an appropriate logic voltage level (either Vo or GND).
DC Electrical Characteristics (Over Recommended Operating Conditions)
Parameter Symbol Test Conditions Min Max Unit
Low Level Input Voltage ViL (Note 4) 0.8 \
High Level Input Voltage ViH (Note 4) 20 \"
Input Current [N 0 <Viny<Vege -10 10 uA
Ve = Min
Low Level Output Voltage VoL Vin = Vi O V. loL = 16mA 0.5 \
High Level Output Voltage v Vee = Min 2.4 v
'gn Level Lulp 9 OH | Viy=Vigor Vi loy = -3.2mA '
Off-State Output Leakage Current loz Vce = Max Vss = Vo = Vo -40 40 HA
Vin = GND, _ oL 55
Power Supply Current lcc lout = OMA Voo = MAX STD %0 mA

Note 4:

not exceed these worst-case values.

These are absolute values with respect to device ground. The applied voltage plus overshoots due to system and/or tester noise must
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Capacitance

Parameter : Description Test Conditions T Min ) iﬁax Unit
L Cin Input Capacitance Viny =20V @ f = 1MHz 5 oF
Cour Output Capacitance Vout = 20V @ f = TMHz 8
CPL22V10 AC Electrical Characteristics
Over Recommended Operating Conditions (Note 5)
1 5 -35 N
Parameter Symbol Min Max Min Max Unit
ut or Feedback to Non-Registered Output tpp (Note 8) 25 35 ns
MClo;;to Registered Output or Feedback tco 15 25 ns
Input to Output Enabled tpzx 25 35 ns
Input to Output Disabled tpxz 25 35 ns
Setup Time from Input Feedback, or SP to Clock tsu 15 30 ns
Hold Time ty 0 0 ns
Clock Pulse Width (High or Low) tw 15 25 ns
Clock Period (tgy * tco) tp 30 55 ns
Maximum Frequency fmax 33.3 18 MHz
Asynchronous Reset to Registered Output tro 25 35 ns
Asynchronous Reset Pulse Width taw 25 35 ns
Asynchronous Reset Recovery Time tAR 25 35 ns
Synchronous Preset Recovery Time tsr 25 35 ns

Note 5: Input rise and fall times (10% to 90% of Vo) t, = t; = 6ns

AC Test Circuit

v 5 ——

OUTPUT

Cu l e
S6.78) I 1: R
(NOTES 6, 7, i

Note 6: C__ includes load and test jig capacitance.

Note 7: tpp is tested with switch S, closed and C = 50pF.

Resistor Values (Q)

R1

R2

238

170

Note 8: For 3-State outputs, output enable times are tested with C__ = 50pF to the 1.5V level; 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 to an
output voltage of Vg - 0.5V with S; open; LOW to high impedance tests are made to the V5 = 0.5V level with S, closed.
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Switching Waveforms
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CPL PROGRAMMING ELECTRICAL SPECIFICATIONS

Programming Samsung's CMOS PLDs

Samsung's CPL (CMOS programmable logic) devices
use an EPROM programming technology which empha-
sizes complete testability (100% programming, func-
tional, and AC) and high performance. Testability is
inherent to the technology because it allows devices to
be programmed and reprogrammed many times. High
performance is achieved using a two-transistor EPROM
cell which optimizes the speed of both read and write
transistors. This results in CPL devices being as fast as
many of their bipolar counterparts, and since they are
fully tested prior to delivery to the customer, they provide
higher programming yields. )

Samsung's CPL devices are programmed using high
voltage pulses, from 100 microseconds to 10 millisec-
onds induration, which produce about 50 mA of program-
ming current. At one time, eight to ten EPROM cells
are programmed, depending on the device.

CPL EPROM cells are programmed by charging a float-
ing gate with electrons and unprogrammed by irradiating
the cells with ultraviolet (UV) light, making complete
testing of all circuitry possible before shipping. (Bipolar
parts, which use fuse cells, on the other hand, can be
programmed only once, making 100% AC testing im-
possible.) By using special on-chip test arrays, additional
functional and AC testing of CPL devices can also be
performed without having to program the devices. Also,
if the devices are contained in windowed packages, they
may be programmed and erased, at the customer site a
number of times, allowing the designer to test, develop,
and fine-tune his/her logic without havingto replace each
programmed device.

CPL 20 Series (CPL16L8, CPL16R4, CPL16R6, CPL16R8)

The critical AC and DC parameters for programming the
CPL 20 series devices are listed in Tables 1 and 2. The
minimum and maximum parameter values are given for
an ambient temperature of 25°C.

The pin configuration for programming the CPL 20 series
parts is given in Figure 1. Notice that pin 1 is now called
Vpp. It is raised to a programming voltage, Vpp, during
programming (see Table 1). In this mode, pins 2 - 9 are
used for addressing each location to be programmed and
pins 12 - 19 are used for supplying data. Pin 11, the
PGM/~OE pin, is the READ/WRITE pin in the program-
ming mode. When it is raised to the programming volt-
age, Vpp, a write occurs and the data on the output pins
is written into the addressed array locations. When it is
switched to a logic LOW, a read occurs and the contents
of the addressed locations can be checked or verified.
When pin 11 is switched to a logic HIGH, the device is
inhibited and the outputs go into a high impedance (Z)
state.

The CPL devices are programmed one byte at a time for
a total of 256 (32 input terms, 8 wide) bytes of memory.
This memory can be addressed once the array is pro-
grammed. The addresses are selected via pins 2 - 9 (A0
- A7). Pins 2 - 4 select one of eight product terms (or
outputs) as shown in Table 3, whereas pins 5 - 9 select
one of 32 input terms according to Table 4. The test input
terms can be selected, as in Table 5, by raising pin 7 to
Vpp and entering the test programming mode of
operation. Here, the dupiicated memory ceiis of ihe test
array are addressed at the same locations asthe 0, 1, 2,
and 3 product terms. (The test arrays, having 32 bytes of
memory, are provided for the purpose of post-assembly
testing and are disconnected in normal operation.)

Parameter Description Min. Max. Units
Vpp Programming Voltage 13.0 140 \
Veeo Supply Voltage 4.75 5.25 v
Viu input High Voltage 30 \
ViL Input Low Voltage 8 0.4 \
Von (1) Output High Voltage 2.4 Vv
VoL (1) Output Low Voltage 0.4 v
I pp Supply Current 50 mA

(1) During verify operation

Table 1. DC Programming Parameters (at 25°C)
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Parameter Description Min. Max. Units
t pp (2) Programming Pulse Width 100 10,000 usS
tas,0s Setup Time 1.0 usS
tAH.DH Hold Time 1.0 uS
t, ty (2 VppRise and Fall Time 1.0 us
tvo Delay to Verify 1.0 usS
typ Verify Pulse Width 2.0 us
tov Verify to Data Valid 20.0 us
toz Verify to High Z 1.0 us

(2) Measured at 10% and 90% votage levels

Table 2. AC Programming Parameter (at 25°C)

Selecting the address pins 2 -9, whether inthe normal or
test modes, leaves one byte of celis available for pro-
gramming. The data to be programmed is sent via data
inputs DO - D7 to every 8th product term (in groups of 8:
0, 8, 16, 24, 32, 40, 48, and 56). Note that there is a one-
to-one correlation between each data input and its re-
spective product term. For example, a "1" on data input
DO programs product term 0, a "1" on data input D1
programs product term 8, etc. After each byte of cells is
programmed, the product term decoder (pins 2 - 4) is
incremented by one, until all 64 product terms are ad-
dressed. As aresult, each of the inputterms is addressed
eight times. After verification, the input term decoder
(pins 5 - 9) is incremented by one and the sequence
repeated 32 times.

In the unprogrammed state, each input is connected to
eachproductterm. Whenalogic level HIGH onadataline
is presented during programming, the memory cell is
disconnected from the selected input term and product

vpp 1 /' 200 v
A0 [O2 1917 Do
At [Os 18] D1
A2 [+ 17(1 b2
A3 [s 16[] D3
as [s 15[ D4
as [O7 147 ps
as s 131 pe
a7 Os 127 b7
vgg [] 10 117 PGM/OE

Figure 1. CPL20 Programming Pin Configuration

term (like a blown fuse using bipolar technology). During
the verify operation, which can be usedto check if the part
is blank or is correctly programmed, an unprogrammed
cell causes a logic level HIGH to appear on the output,
and a programmed cell causes a logic level LOW to
appear on the output. A summary of the programming
operating modes with appropriate pin assignments for
Samsung's CPL 20 series devices is shown in Table 6.
The corresponding programming waveforms for the
standard array and for the test array are shown in
Figures 2 and 3. The waveforms for securing the logic of
the CPL20X parts is illustrated in Figure 4, whereas the
waveforms for verifying that the parts are secured
(unable to read back programmed information) are
shown in Figure 5. Note that the security bit is pro-
grammed using a single 10 ms pulse (pin 11).

Finally, the actual sequence that is used to program the
standard and test memory cells is described in the form
of a flowchart in Figure 6.

Product Term Line Number Pin Number

2 3 4
0 8 16 24 32 40 48 56 L L L
1 9 17 25 33 41 49 57 H L L
2 10 18 26 34 42 50 58 L H L
3 11 19 27 35 43 51 59 H H L
4 12 20 28 36 44 52 60 L L H
5 13 21 29 37 45 53 61 H L H
6 14 22 30 38 46 54 62 L H H
7 15 23 31 39 47 55 63 H H H

Do D1t D2 D3 D4 D5 D6 D7
Data Inputs, Pins 12 through 19

L=ViL or0.4V Max.
H=V y or 3.0V Min.

Table 3. Product Term Address Decodes for
CPL20 Family
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{#——————— PROGRAM —————————l<— PROGRAM VERIFY
INHIBIT tan
ViHp —— = —
ADDRESS X ADDRESS Ag THRU Ag K
Vi, ————
e— las —» toy —>] fe— — | toz
l-tDs >
ViHp — —— - .
DATA —g DATA IN Dg THRU Dy % ; DATA OUT Dg THRU D7 y
ViLp ————
t tq— tas —>] tom —»] fe—o tam Y
Vep ————
VIHP — — — —
Vep
Vit — ———
ty — ta— —_—
Vpp ————
/ PROGRAM \
Vinp
PGM/CE top VERIFY 1
Vi, ———-
fe— tvp tvp
Figure 2. Programming Waveforms Normal Array
[<€————————— PROGRAM ———————»1«~ PROGRAM VERIFY
INHIBIT tan
ViHp = — -
ADDRESS * ADDRESS Ag THRU Az, Ag AND A7 K
Vi, —— - -
tas
Vpp — —-—
As
Vigp ———
Vi, = —-
t f— | tos - — re— tpv — re— tpz —
ViHp — —— 4 -
DATA g DATA IN Do THRU D7 E l DATA OUT Dq THRU D7 's
ViLp = —-
te — |<—'As—> — toH fe— <—'AH’——"(,L4_
Vpp = ——
Vep
Vinp —— -
A LUl R ——
tr —> |e— —»]
Vep ——— 5
Z PROGRAM \
Vip ———
PGM/OE <« tpp ——> VERIFY z
Ve ——-—
le—— typ tvp

Figure 3. Program Waveforms Test Array
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Input Term Pin Number Input Term Pin Number
Line Number 5 6 7 8 9 Line Number 5 6 7 8 9
0 L L | L L L 16 L L L L H
1 H L | L L L 17 H L L L H
2 L H L L L 18 L H|L L H
3 H H | L L L 19 H H|L L H
4 L L | H L L 20 L L|H |L H
5 H L |H L L 21 H L | H L H
6 L H | H L L 22 L H|lH |[L H
7 H H | H L L 23 H H|H |L H
8 L L|L [H L 24 L L [L H H
9 H L|L |H L 25 H Ll H H
10 L H|L |H L 26 L H|L H H
" H H L | H L 27 H H|L H H
12 L L |H [H L 28 L L |H |H H
13 H| LIH [H L 29 HlL|H |H |H
14 L H|H |H L 30 L H|H |H H
15 H H H H L 31 H H H--| H H

Test Term Pin Number
Line Number 7 8 9
PO Vep | L | L
P1 Ve | H | L
P2 Vep | L | H
P3 Vep | H | H

L=V _ or 0.4V Max.
H= V4 or 3.0V Min.

Table 5. Test Term Address Decodes

Table 4. Input Term Address Decodes for CPL20 Family

for CPL20 Family

\ i Namel  Vpp |PGM/TOE| A0 | A1 | A2 | A3 | A4 | AS | As | A7 D9 - DO

Operating MOA 1 11 2 3 4 5 6 7 8 9 12 - 19

Regular PAL Logic (1) CK/MHL HL HL HL HL HL HL HL HL HL Logic Function Out

Program PAL Vep Vep A A A A A A A A Program Data In

Program Inhibit Vep ViH X X X X X X X X High Z

Program Verity Vep ViL A A A A A A A A Programmed Data Out

Test PAL Logic (1) CK/X X HL HL HL X Vep X X X Logic Function Out

Program Test PAL (3) Vep Vpp A A A X X Vpp A A Program Data In

Program Test Inhibit (3) Vep Vin A A A X X Vep A A High Z

Program Test Verity (3) Vpp Vi A A A X X Vep A A Programmed Data Out

Program Security Bit Vpp Vep X Vep X X X X X X High Z

Verity Security Bit X X X (2) Vep X X X X X High Z

Register Preload X X X X X Vpp X X X X Data Input to Register

(1) See data sheet for actual | /O configuration
(2) Pin 3 = VoL ; Data securty is in etfect

Pin3 =\ ;Datais

with pin 1 taken to Vpp

d and may be
(3) Pin 7 selects the test mode of operation and must
be taken to Vpp before selecting test program operation

A
X

HL = TTL logic Input level
= Address input level
= Dontcare ; GND < X < Vcc
ViL = 0.4V (Max.)

ViH = 3.0V (Min)

Vpp = 13.5V (13.0v- 14.0 V)

Table 6. CPL20 Programming Operating Modes

¢ SAMSUNG
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H=V, or 3.0V Min.




Vep ————

ViHp ——— —

Vi, ————

VIHP — ———

Vit — —— —

Vep — —

ViHp — — — —
PGM/OE

Vi, ———-

ViHp ————
DATA
ViLtP ——— =

VPP —— ——

VIHP = — — —
A2
ViLp —— — -~

- tr

.

1

tep

PROGRAM

Figure 4. Activating Program Security

g DATA OUT A; (1)
— Fe— tpy —]
tvp
—4 [t —

Figure 5. Verify Program Security

r— toz

v
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START
Vpp =5.0V, VPP=13.5V

ADDR 1ST
LOCATION

PROGRAM
ONE PULSE OF 0.1 msec

YES

NO
VERIFY ONE BYTE ?

PASS
PROGRAM ONE PULSE
OF 4(0.1) (M) msec
[ M=207 YES
NO * PASS
LAST ADDRESS ?
¥ vEs
READALLBYTES ? | FAIL [ RejECT DEVICE
Vpp =50V

¥ PASS
PROGRAM COMPLETE
GOOD DEVICES

Figure 6. CPL20 Programming Flow Chart

VERIFY BYTE FAIL

INCREMENT ADDR

CPL 24 Series

(CPL20L10, CPL20L8, CPL20R4, CPL20R6, CPL20R8) used for addressing each location to be programmed and
pins 14 - 23 are used for supplying data. Pin 13, the PGM/
~OE pin, is the READ/WRITE pin in the programming

mode. When it is raised to the programming voltage,

The critical AC and DC parameters for programming the
CPL 24 series devices are listed in Tables 7 and 8. The

minimum and maximum parameter values are given for
an ambient temperature of 25°C.

The pin configuration for programming the CPL 24 series
parts is given in Figure 7. Notice that pin 1 is now called
Vpp. It is raised to a programming voitage, Vpp, during
programming (see Table 7). In this mode, pins2-11 are

Vpp, a write occurs and the data on the output pins is
written into the addressed array locations. When it is
switched to a logic LOW, aread occurs and the contents
of the addressed locations can be checked or verified.
When pin 13 is switched to a logic HIGH, the device is
inhibited and the outputs go into a high impedance (Z)
state.

Parameter Description Min. Max. Units
Vpp Programming Voltage 13.0 14.0 \
Vee Supply Voltage During Programming 4.75 5.25 \]
ViH Programming Input High Voltage 3.0 Vv
ViL Programming Input Low Voltage 0.4 \
Von (1) Output High Voltage 2.4 \']
VoL (1) Output Low Voltage 0.4 v
lop Programming Supply Voltage 50 mA

(1) During verify operation

Table 7. DC Programming Parameters (at 25°C)

& SAMSUNG

Electronics

86



Parameter Description Min. Max. Units
tpp  (2)| Programming Puise Width 100 10,000 . HS
t As tps Setup Time 1.0 uS
tAHtDH Hold Time 1.0 uS
te ty (2 VppRise and Fall Time 1.0 uS
tvp Delay to Verity 1.0 uS
tvp Verify Pulse Width 2.0 us
tov Verify to Data Valid 20.0 us
toz Verify to High Z 1.0 uS

(2) Measured at 10% and 90% votage levels

Table 8. AC Programming Parameter (at 25°C)

Vep 1 N~ 24 Ve )
o [ 2317 oo Product Term Line Number 3 Pin Nsumbe;
ar s 227 o 8 16 24 32 40 48 56 64 L L L
A2 [+ 217 o2 9 17 25 33 41 49 57 65 |H | L |L
a3 [s 201 o3 10 18 26 34 42 50 58 66 | L |H |L
A [s 197 D4 1119 27 35 43 51 59 67 |H |H | L
as O7 187 ps 12 20 28 36 44 52 60 68 L L |H
as [s 17071 os 13 21 29 37 45 53 61 69 |H L | H
a7 Oo 6] o7 14 22 30 38 46 54 62 70 L |H |H
e 1o 1507 oe 15 23 31 39 47 55 63 71 H |H |H
A O 147 D9 L=Vy or0.4V Max.
vss [ 12 1317 PGM/OE H= V) or 3.0V Min.

Figure 7. CPL24 Programming Pin Configuration Table 9A. Product Term Address Decodes for

CPL24 Family, except CPL20L10
All of the CPL 24 pin devices, except the CPL20L10, are
programmed one byte at a time for a total of 256 bytes of
memory. The CPL20L 10 is programmed 10 bits at atime
for atotal of 128 x 10 bits of memory. The memory canbe

addressed once the array is programmed. The ad- Product Term Line Number P'"sNumt;e'
dresses are selected via pins 2 - 11 (A0 - A9). Specifi-

cally, pins 2-4 select one of eight product terms (or pins 0 8 16 24 32 40 48 56 64 72| L |L
8 and 9 select one of four product terms for the 9 17 25 33 4 49 57 65 73| H |L
CPL20L10) for each output as shown in Tables 9A and 210 18 26 34 42 50 58 66 74 L | H
9B, whereas pins 5-10 (or pins 2-7 for the CPL20L10) 3 11 19 27 35 43 51 59 67 75| H [H
select one of 32 input terms as shown in Table 10. The

test input terms can be selected, as in Table 11, by L=V or0.4V Max.

raising pin 7 to Vpp and entering the test programming H= Vi or 3.0V Min.

mode of operation. Here, the duplicated memory cells of

the testarray are addressed at the same locations as the

0,1,2,and 3 productterms. (The test arrays are provided

forthe purpose of post- assembly testing and are discon- Table 9B. Product Term Address Decodes

nected in normal operation.) for CPL20L10
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Input Term Pin Number
Line Number < 6/3° |7/a° |85
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*CPL20L10 only
L =V or 0.4V Max

H= Vyor 3.0V Min
Table 10. Input Term Address Decodes for
CPL24 Family

Selecting the address pins 2 - 11, whether in the normal
or test modes, leaves one byte of cells (or 10 bits for
the CPL20L10) available for programming. The data to
be programmed is sent via data inputs D1 - D8 to every
8th product term (in groups of 8: 8, 16, 24, 32, 40, 48, 56,
and 64 or 0, 8, 16, 24, 32, 40, 48, 56, 64, and 72 for the
CPL20L10). Note that there is a one-to-one correlation
between eachdata input and its respective product term.
For a CPL20L8, for example, a "1" on data input D1

programs product term 8, a "1" on data input D2 pro-
grams product term 16, etc. After each byte of cells is pro-
grammed, the product term decoder (pins 8 - 10) is
incremented by one until all 64 (40) product terms are
addressed. As a result, each of the product terms is
addressed eight (four) times. After verification, the input
decoder (pins 2 - 7) is incremented by one and the
sequence repeated 32 times.

In the unprogrammed state, each input is connected to
eachproductterm. When alogic level HIGH onadataline
is presented during programming, the memory cell is
disconnected from the selected input term and product
term (like a blown fuse using bipolar technology). During
the verify operation, which canbe usedto check if the part
is blank or correctly programmed, an unprogrammed cell
causes a logic level HIGH to appear on the output, and
aprogrammed cell causes alogiclevel LOWto appearon
the output.

A summary of the programming operating modes with
appropriate pin assignments for Samsung's CPL24 se-
ries devices is shown in Table 12. The corresponding
programming waveforms for the standard array and for
the test array are shown in Figures 8 and 9. The wave-
forms for securing the logic of the CPL24 parts are illus-
trated in Figure 10, whereas the waveforms for verifying
that the parts are secured (unable to read back pro-
grammed information) are shown in Figure 11. Note that
the security bit is programmed using a single 10 millisec-
onds pulse (pin 13).

Finally, the actual sequence that is used to program the
standard and test memory cells is described in the form
of a flowchart in Figure 12.

Test Term Pin Number
Line Number
8/4* | 9/5 7
PO L L Vpp
P1 H L Vep
P2 L H Vep
P3 H H Vpp

* CPL20L10 only

L =ViLor 0.4V Max
H= V|, or 3.0V Min.

Table 11. Test Term Address Decodes for
CPL24 Family
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i Neme  Vpp | PGMIOE | A0 | A1 A2 A3 v As A6 A7 A8 A9 D9 - DO
perting Mode 1 13 2 3 4 5 6 7 8 9 10 1 14-23
Regular PAL Logic (1) CKHL | HL HL HL HL HL HL HL, HL HL HL HL Logic Function Out
Program PAL Vep Vpp A A A A A A A A AIX(5) X Program Data In
Program Inhibit Vep Viu X X X X X X X X X X High Z
Program Verify Vpp ViL A A A A A A A A AIX(5) X Programmed Data Out
Test PAL Logic (1) CKIX X HL | HUX()|HUX(5) | X Vep | XHLB) | X X XHLS)| X Logic Function Out
Program Test PAL (3) Vpp Vpp AIX(5) | AUX(5) A A5 | X Vpp A A XAS) [ x Program Data In
Program Test Inhibit (3) Vep Vin A/X(5) | AX(S) A X/A(5) X Vep A A XA(5) X High Z
Program Test Verify (3) Voo Vi AX(5) | AX(S) A X/A(5) X Vep A A XA(5) X Programmed Data Out
Prograrn Security Bit Vpp Vpp X Vpp X X X X X X X X High Z
Verity Security Bit X X X 2 Vpp X X X X X X X High Z
Program output polarity Vpp Vep X X X X X X X Vpp X X High Z
Verify output polarity X X X X X X X X X (4) Vep X High Z
Register Preload (6) X X X X X Vpp X X X X X X Data Input to Register
(1) See data sheet for actual | /O configuration HL = TTUogic Input level
(2) Pin 3 = Vo, : Data security is in effect A Add?egss mSul level
Pin 3 = Vi : Data is unsecured and may be accessed X Don't care ; GND < X < VCC

(3) Pin 7 selects the test mode of operation and must be taken to Vpp before
selecting test program operation with pin 1 taken to V pp

(4) Pin 9 = V( ; Erased bit assert
(5) For CPL20L10 only
(6) For registered parts only.

ed low at output

Table 12. CPL24 Programming Operating Modes

| »l< PROGRAM VERIFY
PROGRAM e INHIBIT E
tan
ViHp — — ——
ADDRESS X ADDRESS Ag THRU Ag
ViLp = — — — - E(
As* tos tov —»  te—o — |e— toz
Vibp —— — - 4
DATA _—_g DATA IN Do THRU D7 E ] DATA OUT Do THRU D7
Vi, - —— -
te I‘q— tas —» — le— toH e—— tan ——bl 1

Vep — — — —
ViHp — —— -

Vep
ViLh = ———

tr — e—o —
Vep ———-
/ PROGRAM \
ViHp — ———
PGM/OE le—— tpp ——>] VERIFY
Vit ——— -
e— tvp tvp

Figure 8. Programming Waveforms Normal Array
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ViHp - — —
ADDRESS
ViLp ———

Vep — ——

ViHp — — —

Vi, — ——
ViHp — ——

ViL, ———

Vinp ———

ViLp ———

Vep - —-—

Viup —— —
PGM/OE
Vi, —— -

Vep - —— —

Vigp = —— —

ViLe - — ——

VPP = — —

ViHp — — — -

Vep

ViLp = ———

Vep - —— -~

Vinp

PGM/OE

ViLp = ——~-

Figure 10. Activating Program Security

[¢——————— PROGRAM —————— 1< PROGRAM VERIFY L
INHIBIT 1
AH
‘X ADDRESS Ag THRU Az, Ag AND A7
re— tAs ——p]
[— t; | tps= — f=— tov — | tpz —> 4
DATA IN Do THRU D7 [L DATA OUT Dg THRU D7 E
t, —] t<—- tas — — l<— ton fe—— tan ——»i t
—_—
te —| fe— —>1 — 1
X
/ PROGRAM N
top VERIFY /
[e— tvD —| tve
Figure 9. Program Waveforms Test Array
— [ t, — -t
—_— f-— t, — et
E—
le— tas tep tan
PROGRAM
fe— t, — re— t
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Vivp ————
DATA ; DATA OUT A4 (1) \

Vitp ————
—] tov toz

Vep — = —-—

ViHp — — — — tve

A2

VItP — — — =
——»l re— t —> l<— Y

Figure 11. Verify Program Security

START
Vpp =5.0V, VPP=13.5V
ADDR 1ST
LOCATION

PROGRAM
ONE PULSE OF 0.1 msec

NO

VERIFY ONE BYTE ?

PASS
PASS

PROGRAM ONE PULSE
OF 4(0.1) (M) msec | @———
| M=207? ' VES,L VERIFY BYTE FAIL

NO ] PASS
INCREMENT ADDR i LAST ADDRESS ?
y YES
READALLBYTES 7 | FAIL [Treject pevice
Vpp =50V

y PASS

PROGRAM COMPLETE
GOOD DEVICES

Figure 12. CPL24 Programming Flowchart

CPL22V10, CPL16V8 and CPL20V8 programming electrical specifications are also available. For more information,
please contact the factory at (800) 669--5400.
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CPL STARTERKIT

The new and convenient CPL Starter Kit, jointly developed
with Personal CAD Systems, includes a newly updated
software package developed by Logical Devices, Inc. andis
based on CUPL™, the most powerful high-level language
for designing programmalbe logic. It also includes samples
of Samsung CPL devices, the CPL data book and tutorial
material. '

The starter kit contains everything needed to develop
complete prototypes. Unlike bipoar PAL devices, CPL
devices are reprogrammable and this simplifies prototype
development.

CPL devices are programmed with standard PLD program-
mers. The design cycle (shown in the flowchart below) is
short, because design, programming and test can all be
done atthe designer's desk. Modifications are implemented
in minutes, and hardware wiring changes can be reducedto
a minimum.

A variety of options are available for entering designs
including truth tables (for designing decoders); state dia-
grams and ASM flowcharts (for describing sequential de-
signs); and high-level equations (which support string sub-
stitution and are used to describe any design).

DESIGN
Define functions.
Use CUPL to

develop code. PROGRAM

Program CPL
device using
JEDEC file.

4 w
i
I
|

ERASE
Erase if
modification
needed.

CUPL™ power tools provide logic minimization, available in
three algorithms for improved optimization. DeMorganiza-
tion (helpful when negating complex expressions) and
simulation are also provided to help verify logic designs.

Design documentation is comprehensive. CUPL offers a
logic "template” file for design ease; a fuse map and ex-
panded product-term information; a chip diagram illustrat-
ing pin assignments; and a symbol table of all variables. An
excellent software manual is provided, and Personal CAD
Systems offers customer support.

The CPL Starter Kit contains:

« CPL20, CPL24, CPL16V8, CPL20V8 and
CPL22V10 samples

« A CPL Data Book

« A CUPL™ Software Manual

» A Programmable Logic User's Guide (PLUG)
diskette, which lets the user browse interac-
tively through the workings of programmable
logic.

» "My First PAL Design", a booklet that leads
the user step-by-step through programmable
logic design

TEST
Debug system
using programmed

FINAL DESIGN
Successful
in-system
operations.

CPL DESIGN CYCLE
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PROGRAMMER INFORMATION

The following programmer vendors supply hardware
and related software that support Samsung's CPL
(CMOS Programmable Logic) devices. The hardware
and software revisions listed for each vendor are the
earliest revisions which incorporate the CPL product
family.

Later software and hardware revisions can also be
assumed to support the CPL family. For the latest
system/software revisions, please contact the vendor
directly. Please note that some vendors also require
adapters and modules to be installed before program-
ming the devices.

DEVICE
VENDOR FAMILY PART # CODE | SYSTEM/REV MODULE |ADAPTER
ADAMS MCDONALD ENT. CPL20 CPL16L8 Sprint Plus/
PROMAC Division CPL16R4 Rev V3.2G
800 Airport Road CPL16R6 PROMAC P11/
Monterey, CA 93940 CPL16R8 Rev 2.01
Tel: (408)373-3651
CPL24 CPL20L8 Sprint Plus/
CPL20R4 Rev V3.2G
CPL20R6 PROMAC P11/
CPL20R8 Rev 2.01
CPL20L10
ADVANCED CPL20 CPL16L8 University PLD1 Module|
PROGRAMMING SYSTEMS CPL16R4 Programmer
35623 Chaplin Drive CPL16R6
Fremont, CA 94536 CPL16R8
Tel: (415)796-0682
CPL24 CPL20L8 University PLD1 Module
CPL20R4 Programmer
CPL20R6
CPL20R8
CPL20L10
ADVIN SYSTEMS CPL20 CPL16L8 Sailor PAL/
1050-L East Duane CPL16R4 Rev 8.7
Sunnyvale, CA 94086 CPL16R6
Tel: (408)984-8600 CPL16R8
CPL24 CPL20L8 Sailor PAL/
CPL20R4 Rev 8.7
CPL20R6
CPL20R8
CPL20L10
BP MICROSYSTEMS CPL20 CPL16L8 PLD 1100/
1061 Haddington #190 CPL16R4 Version 1.10
Houston, Texas 77043 CPL16R6
Tel: (713)461-9430 CPL16R8
(800) 225-2102
CPL24 CPL20L8 PLD1100/
CPL20R4 Version 1.16
CPL20R6
CPL20R8
CPL20L10 PLD 1100/
Version 1.10
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CPL PROGRAMMER INFORMATION (Continued)

9057 ECHING/W. Germany
Tel: (08165) 77-0

DEVICE
VENDOR FAMILY | PART # CODE SYSTEM/REV | MODULE |ADAPTER
DATA 110 CORPORATION CPL20 CPL16L8 | 9D17 Unisite 40/
10525 Willow Road N.E. CPL16R4 | 9D24 Rev 1.7
P.O. Box 97064 CPL16R6 | 9D24 Model 60A/H 360A-001
Redmond, WA 98073-9764 CPL16R8 | 9D24 Rev 12
Tel: (800)247-5700 Models 19, Logic Pak/ |303A-011A/
Tel: (206)881-6444 29A, 29B Version 4 | Version 4
CPL24 CPL20L8 | 9D26 Unisite 40/
CPL20R4 | 9D27 Rev 2.2
CPL20R6 | 9D27 . Model 60A/H 360A-001
CPL20R8 | 9D27 Rev 13 (4)
CPL20L10| 9D06 Models 19, Logic Pak/ |303A-011Af
29A, 29B Version 4 Version 7
2nd Gen | CPL22Vi0| 9D28 Unisite 40/
CPL Rev 2.5
Model 60A/H 360A-001
Rev 14
Models 19, LogicPak/ |360A-011A
29A, 29B Version 4 | Version 9
DIGELEC, INC. CPL20 CPL16L8 Model 860/
22736 Vanowen St. CPL16R4 Rev 1.2
Canoga Park, CA 91307 CPL16R6
Tel: (818)887-3755 CPL16R8
Tel: (800) 367-8750
CPL24 CPL20L8 Model 860/
CPL20R4 Rev. 1.4
CPL20R6
CPL20R8
CPL20L10
INLAB CPL20 CPL16L8 Model 28A/U
2150-1 W 6th Avenue CPL16R4 Rev 9.0
Broomfield, CO 80020 CPL16R6 Model 28A/L
Tel: (303) 460-0103 CPL16R8 Rev 9.0
CPL24 CPL20L8 Model 28A/U
CPL20R4 Rev 9.07
CPL20R6 Model 28A/L
CPL20R8 Rev 9.07
CPL20L10 Model 28A/U
Rev 9.0
Model 28A/L
Rev 9.0
'KONTRON CORPORATION | CPL20 CPL16L8 | 9D17 MPP-80 or UPM-B/C
630 Clyde Avenue CPL16R4 | 9D24 EPP-80 Rev. 2.2
Mountain View, CA 94039 CPL16R6 | 9D24
Tel: (415)965-7020 CPL16R8 | 9D24
Tel: (800)227-8834 CPL24 CPL20L8 | 9D26 MPP-80 or UPM-B/C
CPL20R4 | 9D27 EPP-80 Rev 2.3
KONTRON MESSTECHNIK CPL20R6 | 9D27
GMBH CPL20R8 | 9D27
Oskar-von-Miller Str.1.1 CPL20L10| 9Do6
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CPL PROGRAMMER INFORMATION (Continued)

DEVICE
VENDOR FAMILY PART # CODE SYSTEM/REV MODULE |ADAPTER
LOGICAL DEVICES CPL20 CPL16L8 Husky/Rev 2.0
1201 N.W. 65th Place CPL16R4 AllPro/Rev 1.47C IR
Ft. Lauderdale, FL 33309 CPL16R6 PALPro 2X/8X-
Tel: (305)974-0967 CPL16R8 Rev 4.2
Gang Pro
CPL24 CPL20L8 AllPro/Rev 1.47C
CPL20R8 PALPro 2X/8X-
CPL20R6 Rev 4.3
CPL20R8 Gang Pro
CPL20L10|
OLIVER ADVANCED CPL20 CPL16L8 Cmni 28/
ENGINEERING CPL16R4 Omni 40/
320 West Arden St. CPL16R6 Omni 60/
Glendale, CA 91203 CPL16R8 Rev 1.0
Tel: (818)240-0080
CPL24 CPL20L8 Omni 28/
CPL20R4 Omni 40/
CPL20R6 Omni 60/
CPL20R8 Rev 2.0
CPL20L10|
RED SQUARE CPL20 CPL16L8 Uniwriter
(DIGITAL MEDIA) CPL16R4 (IQ180)/Rev 3.2
11770 Warner Avenue CPL16R6 Uniwriter
Suite 225 CPL16R8 (1Q280)/Rev 3.3
Fountain Valley, CA 92708
Tel: (714) 751-1373 CPL24 CPL20L8 Uniwriter
CPL20R4 (IQ180)/Rev 3.3
CPL20R6 Uniwriter
CPL20R8 (IQ280)/Rev 3.3
CPL20L10
RETNEL SYSTEMS CPL20 CPL16L8 ZAP-A-PAL
P.0O. Box 1348 CPL16R4 Rev 2.8
Lawrence, MA 01842 CPL16R6
Tel: (508) 683-4659 CPL16R8
CPL24 CPL20L8 ZAP-A-PAL
CPL20R4 Rev 2.8
CPL20R6
CPL20R8
CPL20L10
STAG MICROSYSTEMS CPL20 CPL16L8 | 65029 ZL30/Rev 26
1600 Wyatt Drive, Ste 3 CPL16R4 | 65032 ZL.30A/Rev 26
Santa Clara, CA CPL16R6 | 65031 PPZ/Rev 30 ZM2200
Tel: (408)988-1118 CPL16R8 | 65030
STAG ELECTRONIC CPL24 CPL20L8 | 65056 ZL30/Rev 31 (10)
DESIGNS, LTD. CPL20R4 | 65059 Z1L 30A/Rev 31
Nortons Building CPL20R6 | 65058 PPZ/Rev 37 (10) | ZM2200
Bridge Road East CPL20R8 | 65057
Welwyn Garden City CPL20L10] 65060
Herts, England -
Tel: (0707) 325136 2nd Gen | CPL22Vid 65061 ZL30/Rev 33
CPL ZL30A/Rev 33
PPZ/Rev 39
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CPL PROGRAMMER INFORMATION (Continued)

DEVICE
VENDOR FAMILY | PART # CODE SYSTEM/REV MODULE | ADAPTER
SUNRISE ELECTRONICS CPL20 CPL16L8 Z1000B
524 S. Vermont Avenue CPL16R4 Universal
Glendora, CA 91740 CPL16R6 Programmer
Tel: (818) 914-1926 CPL16R8 Rev 4.0 L
CPL24 CPL20L8 Z1000B
CPL20R4 Universal
CPL20R6 . Programmer
CPL20R8 Rev 4.0
CPL20L10
VARIX CPL20 CPL16L8 SP0300
1210 E. Campbell Road CPL16R4 (Omni
Richardson, TX 75081 CPL16R6 Programmer)/
Tal: (214) 437-0777 CPL16R8 Rev 5.1 e
CPL24 CPL20L8 TBD
CPL20R4
CPL20R6
CPL20R8
CPL20L10
WITTS ASSOCIATES CPL20 CPL16L8 PAL-PLUS
42 Matuk Drive CPL16R4 Rev 1.01
Hyde Park, NY 12538 CPL16R6
Tel: (914) 229-5189 CPL16R8
CPL24 CPL20L8
CPL20R4
CPL20R6
CPL20R8
CPL20L10

¢ SAMSUNG o

Electronics



DEVELOPMENT SYSTEM SUPPORT FOR CPL20 FAMILY

The development software used forgenerating a logic file (JEDEC file) for programming CPL devices is listed below. These
software programs also provide logic simulation.

ABEL™ CUPL™

DATA /O CORPORATION PERSONAL CAD SYSTEMS, INC.
10525 Willows Road, N.E. 1290 Parkmoor Avenue

P.O. Box 97046 San Jose, CA 95126

Redmond, WA 98073-9746
Tel: (800) 523-5207

PLDesigner™ HP PLD Design System

MINC, INC. HEWLETT-PACKARD CORPORATION
1575 York Road 3000 Hanover

Colorado Springs, CO 80918 Palo Alto, CA 94304

Tel: (303) 590-1155 Tel: (800) 752-0900

ABEL™ is a trademark of Data I/O Corporation
PLDesigner™ is a trademark of MINC, Inc.
CUPL™ is a trademark of Personal CAD Systems, Inc.

& SAMSUNG

Electronics



- ) Product Guide 1
Technical Overview/Quality and Reliability 2

Product Specifications 3

CPL Programming Electrical Specifications | 4

CPL Starter Kit/CPL Programmer and Software Guide 5
L ' Package Drawings 7
'[ Sales Offices 8

$SAMSUNG

Electronics



& SAMISUNG

Electronics



DEFINITION OF TERMS

CLOCK FREQUENCY TERMS

fuax = Maximum clock frequency

The highest clock input rate of a bistable circuit that can maintain stable logic level
transitions at the output and produce correct output logic levels per the specification.

CURRENT TERMS

lee = Supply current

The current which occurs at the V., supply terminal when the circuit is in operation.

1, = Input current

The current which occurs when voltage is applied to that input.

los = Short-circuit output current

The current which occurs when the output is short- circuited to ground or other specified
potential with input conditions applied which establish the output logic level farthest from
ground or other specified potential.

ozn = High-level off-state output leakage current

The current which occurs on an output having three-state capability with high-level input
voltage conditions applied to establish a high-impedance state at the output.

lozL = Low-level off-state output leakage current

The current which occurs on an output having three-state capability with low-level input
voltage conditions applied to establish a high-impedance state at the output.

lop = Programming supply current

The current that is supplied when programming the device.

POWER TERMS

Py = Power dissipation per package

The amount of power consumed when the device is in operation.

TEMPERATURE TERMS

T = Storage temperature

Temperature at which devices can be stored without damage.

T, = Operating (Ambient) Temperature

Temperature at which devices can be operated without damage.
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DEFINITION OF TERMS (Continued)

TIME TERMS

to= Clock to registered output or feedback
The length of time that elapses between when the clock switches and when the data on the
registered output or feedback becomes valid.

toy = Verify to data valid
The length of time it takes for the data to become valid once the PGM/~OE pin goes to a low
state during verify programming normal/test mode or address 2 goes to V,,, during verify
program security mode.

tz = Verify to high Z
The length of time it takes for the data to go into a high-impedance state once the
PGM/~OE pin goes to a high state during verify programming normalftest mode or
address 2 goes low during verify program security mode.

t = V.. fall time
The length of time it takes for a signal to change from a high to low voltage state as
measured between the leading and trailing edge of the pulse waveform.

t, = Hold time
The length of time a signal must be retained at one input terminal arter an active clock
transition occurs at another input terminal.

t, = Clock period
The length of time it takes for the clock to complete one high and low cycle.

tp = Programming pulse width
The length of time a signal stays at the programming voltage as measured between the
leading and trailing edges of a pulse waveform.

tp = Propagation delay time
The time interval during which the non-registered output changes from one defined level
(high or low) to the other defined level specified on the input and output voltage waveforms.

toxzinis = Pin 11,13 to output disable
The propagation delay time between when pin 11,13 switches from a high to low state and
when the three-state output changes from either a high or low state to a high- impedance
(off) state.
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DEFINITION OF TERMS (Continued)

TIME TERMS (Continued)

tozxinis = Pin 11,13 to output enable
The propagation delay time between when pin 11,13 switches from a low to high state and
when the three-state output changes from a high-impedance (off) state to either a high or low
state.

toxz = Input to output disable
The propagation delay time between when a specified input switches and when the
three-state output changes from a high or low state to a high-impedance (off) state.

toxg = Input to output enable
The propagation delay time between when a specified input switches and when the
three-state output changes from a high-impedance (off) state to a high or low state.

t = Vep rise time
The length of time it takes for a signal to change from a low to high voltage state as
measured between the leading and trailing edge of the pulse waveform.

tyy = Set-up time from input or feedback to clock
The length of time a data signal must be maintained at one input terminal before a
consecutive active clock transition at another input terminal can occur. (For R4, R6, and
R8 parts only.)

to = Delay to verify
The length of time the PGM/~OE pin stays high during program inhibit mode as measured
between the leading and trailing edges of a pulse waveform.

tye = Verify pulse width
The length of time the PGM/~OE pin stays low during verify programming normal/test mode
or stays at V,,, during verify program security mode as measured between the leading and
trailing edges of a pulse wave form.

ty= Clock or pulse width (high or low)
The length of time the signal stays high or low as measured between the leading and trailing
edges of a pulse waveform.
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DEFINITION OF TERMS (Continued)

VOLTAGE TERMS

V,

cc

Supply voltage

The voltage needed to operate the circuit with respect to ground.

Vi = High-level input voltage
An input voltage that is the lowest voltage still able to "turn-on” or enable logic.
Vv, = | Low-level input voltage
An input voltage that is the lowest voltage still able to "turn-off" or disable logic.
V= DC input voltage
The applied voltage range allowed on inputs.
Vou = High-level output voltage
The output voltage produced when input conditions are applied which establish a high output
level.
Vo = Low-level output voltage
The output voltage produced when input conditions are applied which establish a low output
level.
Vo= -Off-State DC output voltage
The applied voltage range allowed on outputs in off-state mode.
Voo = DC programming voltage

Voltage that must be applied to circuit in order to program it.

Electronics
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20 PIN PLASTIC DIP

1,025 (26.04)
1.035 (26.29)

1 1 3 3 4 3 3 3

.240 (6.09)
O .260 l(6.60)
L L 7T T J T 7T T CT 7 7 7 7JF

040 (1.02) *~J

1060 (1.52)

115 (2.92)
135 (3.43)

<300 (7.62)

e \A/
0-10°
100 (2.54) -016 (0.41) - '“2-%%51)
P 020 (0.51) .008 (0.20)

0.12 (0.30)

DIMENSIONS IN INCHES
AND (MI‘L‘LIMETERS)
IN.

MAX.

20 PIN WINDOWED CERDIP

1,015 (25.78)
1,021 (25.93)

rf_ll—l[—l[_l[_lf_lf_ll—tm['l\

i
Q .240 {G. )
260 iﬂ.

| SN R N [ S U [y N [ N N [ Oy v

gz

1250 (6.35)
TYP

165 (4.19)
314 (798
e 1' e

T 0-7°
» 100 (2.54) > e 015 (038) | .040(1.02) \/L 011 (0.28) \"/
TP 1023 (0.58) TP 1009 (0.23)

DIMENSIONS IN INCHES
AND (MI':|L'I‘METERS)

MAX.
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24 PIN PLASTIC DIP

. PIN 1
mmﬁr—l[—lr—lmmr‘lhmrﬁ/

oo
SR
NI|U|
a8
Gl
4

33

|

0.080 (1.52)
0.060 (2.03)
1.230 (31.24) |
1.260 (32.00) 0.120 (3.05)
0.140 (3.56)

,
5
wiw
g

§
Ll
=
3
B
e
=
I
I

o
]
B
!
£
o
4

DIMENSIONS IN INCHES AND (MILLIMETERS)
MIN.
MAX.

24 PIN WINDOWED CERDIP

0.615 (15.62)

0.642 (16.31) PIN1
mm[—lmr—\mr—lr—lmr—u—xr/

0.125 (3.8 T

0,155 (3.99) 7T T |
¥ ( + © 0140(356) 0245 (6.22)
0.155(394)  0.310 (7.87)

|

0.065 (1.65)
0.085 (2.16) “

1.230 (31.24) |
1.285 (32.64)

200 (508)]
0.015 (0.38)
R | | 0.060 (1.52)
1 |
l__ 0.090 (2. 0.045 (1.14) L 0.015 (0.38)
0.110 (2. 0.065 (1.65) 0.020 (051)

DIMENSIONS IN INCHES AND (MILLIMETERS)
MIN.

&h

MAX.

ro
L

SEATING PLANE

1)
0 (8.26)

0009 (0 Lﬂ)\~l
0.012 (0.30)

2310 (7.87)
1385 (9.80)

=

SEATING PLANE

ﬂ,(__l
" 032081
]

15“
0.009 (0.23)
0012 (0.30)

‘1133 L_l
0.390 (9.91)
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20 PIN PLCC

PIN 1

1 IRERERInEN
[&)

i
B
-

0.385 (9.78)
0.395 (10.03)

aarn
LTk
¢
g
;.
—]  |—
oo
813
36
28
oo
wiN
88
=i
88

0.023 (.58)
OOouoog 0053 (84
(51
0.350 (8.89) 0.020 MIN.
0.356 (9.04) 0.090 (2.29)
B 0.120 (3.05)
0.385 (9.76) 0.165 (4.19)
0.395 (10.03) 1 0.180 (4.57)
DIMENSIONS IN mc:‘r—:s AND (MILLIMETERS)
IN.
MAX.
28 PIN PLCC
042 (1.07) » -042 (1.07)
> 048 (1:21) 1056 (1.42)
{ i O B O s O e O o e /-(ﬁ __
©) LY .os0BCs (1.27)
tod u l
2000 [ al 485 (12.32) B
(1.21) 1495 (12.57) H
O B
:450 (11.43) 390 (9.91)
0 i 456 (12.57) 1430 (10.92)
O N i {
0 H T—‘——— -k
O (] 013 (33)
026 (.66) 021 (53)
032 (81) o
S (O D O N G |
.015 (0.38)
.450 (11.43) 025 (0.63)
456 (12.57)
.025 (0.64)
1040 (1.01)
.485 (12.32)
495 (12.57) 085 (2.16)
10 (279)
.165 (4.19)
180 (457
*BSC = BASIC SPACING BETWEEN CENTERLINES

DIMENSIONS IN INCHES AND (MILLIMETERS)
MIN.

MAX.
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SAMSUNG SEMICONDUCTOR SALES OFFICES - U.S.A.

CALIFORNIA

Suite 305

Woodland Hills, CA
91367

(818) 346-6416
FAX: (818) 346-6621

Suite 198

22837 Ventura Blvd. | 2700 Augustine Drive

Santa Clara, CA 95054
(408) 727-7433
FAX: (408) 727-5071

ILLINOIS

Suite 120

901 Warrenville Road

Lisle, IL 60532-1359
(312) 852-2011
FAX:(312) 852-3096

MASSACHUSETTS

20 Burlington Mall Road
Suite 205

Burlington, MA 01803
(617) 273-4888
FAX:(617)273-9363

TEXAS

15851 Dallas Parkway
Suite 745

Dallas, TX 75248-3307
(214) 239-0754
FAX:(214) 392-4624

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

U.S.A. and CANADA

ARIZONA

HAAS & ASSOC. INC.
77441 East Butherus Drive
Suite 300

Scottsdale,AZ 85260

CALIFORNIA

QUEST REP INC.
9444 Famham St.
Suite 107

San Diego,CA 92123

SYNPAC

3945 Freedom Circle
Suite 650

Santa Clara,CA 95054

WESTAR REP COMPANY
2472 Chambers Road
Suite 100

Tustin, CA 92680

WESTAR REP COMPANY
25202 Crenshaw Bivd.
Suite 217

Torrance, CA 90505

CANADA

TERRIER ELEC.

145 The West Mall
Etobicoke, Ontario, Canada
MoC 1C2

TERRIER ELEC.

3700 Gilmore Way, 106A
Burnaby, B.C., Canada
V5G 4M1

TERRIER ELEC.

6600 Transcanadienne

Suite 750-17

Pointe Claire, Quebec, Canada
H9R 452

TEL: (602) 998-7195
FAX: (602) 998-7869

TEL: (619) 565-8797

FAX: (619) 565-8990

TEL: (408) 988-6988
FAX: (408) 988-5041

TEL:(714) 832-3325
FAX: (714) 832-7894

TEL: (213) 539-2156
FAX: (213) 539-2564

TEL: (416) 622-7558
FAX: (416) 626-1035

TEL: (604) 433-0159
FAX: (604) 430-0144

TEL: (514) 695-4421
FAX: (514) 695-3295

COLORADO

CANDAL INC.

7500 West Mississippi Ave.
Suite A-2

Lakewood, CO 80226

CONNECTICUT

PHOENIX SALES
257 Main Street
Torrington,CT 06790

FLORIDA

MEC

700 W. Hillsboro Blvd.
Bldg. 4, Suite 204
Deerfield Beach, FL 33441

MEC
511 Carriage Road

Indian Harbour Beach, FL 32937

MEC

830 North Atlantic Blvd.
Suite B401

Cocoa Beach, FL 32931

MEC

1001 45th, N.E.
St. Petersburg, FL 33703

ILLINOIS

IRI
8430 Gross Point Road
Skokie,IL 60076

INDIANA

STB & ASSOC. INC.
3003 E. 96th St.
Suite102
Indianapolis,IN 46240

MARYLAND

ADVANCED TECH SALES
809 Hammonds Ferry Rd.
Suite D

Linthicum,MD 21090

TEL: (303) 935-7128
FAX: (303) 935-7310

TEL: (203) 496-7709
FAX: (203) 496-0912

TEL: (305) 426-8944
FAX: (305) 426-8799

TEL: (407) 332-7158
(407) 773-1100
FAX: (407) 830-5436

TEL: (407) 799-0820
FAX: (407) 799-0923

TEL: (813) 522-3433
FAX: (813) 522-3993

TEL: (312) 967-8430
FAX: (312) 967-5903

TEL: (317) 844-9227
FAX: (317) 844-1904

TEL: (301) 789-9360
FAX: (301) 789-9364
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MASSACHUSETTS

NEW TECH SOLUTIONS, INC.

111 South Bedford Street
Suite 102
Burlington, MA 01803

MICHIGAN

JENSEN C.B.
2145 Crooks Rd.
Troy,MI 48084

MINNESOTA

IRI
1120 East 80th Street

Bloomington, MN 55420 FAX:

NEW JERSEY

NECCO
2460 Lemoine Avenue
Ft. Lee,NJ 07024

NEW MEXICO

S.W. SALES, INC.
7137 Settlement Way, N.W.
Albuquerque, NM 87120

NEW YORK

T-SQUARE
6443 Ridings Road
Syracuse, NY 13206

T-SQUARE
7353 Victor-Pittsford Road
Victor, NY 14564

NORTH CAROLINA

GODWIN & ASSOC.
1100 Logger Ct.
Suite B 102

Raleigh, NC 27609

‘GODWIN & ASSOCIATES
2812 Oak Leigh Drive
Charlotte, NC 28213

OHIO

BAILEY, J.N. & ASSOC.
129 W. Main Street
New Lebanon,OH 45345

BAILEY, J.N. & ASSOC.
2679 Indianola Avenue
Columbus,OH 43202

BAILEY, J.N. & ASSOC.

1667 Devonshire Drive
Brunswick,OH 44212

TEL: (617) 229-8888
FAX: (617) 229-1614

TEL: (313) 643-0506
FAX: (313) 643-4735

TEL: (612) 854-1120
(612) 854-8312

TEL: (201) 461-2789
FAX: (201) 461-3857

TEL: (505) 899-9005

TEL: (315) 463-8592
FAX: (315) 463-0355

TEL: (716) 924-9101
FAX: (716) 924-4946

TEL: (919) 878-8000
FAX: (919) 878-3923

TEL: (704)549-8500
FAX: (704) 549-9792

TEL: (513) 687-1325
FAX: (513) 687-2930

TEL: (614) 262-7274
FAX: (614) 262-0384

TEL: (216) 273-3798
FAX: (216) 225-1461

OREGON

EARL & BROWN CO.
9735 S.W. Sunshine Ct.
Suite500

Beaverton,OR 97005

PENNSYLVANIA

RIVCO JANUARY INC.
RJI Building

78 South Trooper Road
Norristown,PA 19403

PUERTO RICO

DIGIT-TECH

P.O. Boz 1945

Calle Cruz #2

Bajos, San German 00753

TEXAS

S.W. SALES INC.
2267 Trawood, Bldg. E3
El Paso, TX 79935

VIELOCK ASSOC.
720 E. Park Bivd.
Suite102

Plano,TX 75074

VIELOCK ASSOC.
9600 Great Hills Trail
Suite150-W
Austin, TX 78759

UTAH

ANDERSON & ASSOC.
270 South Main, #108
Bountiful, UT 84010

VIRGINIA

TEL: (503) 643-5500
FAX: (503) 644-9230

TEL: (215) 631-1414
FAX: (215) 631-1640

TEL: (809) 892-4260
FAX: (809) 892-3366

TEL: (915) 594-8259
FAX: (915) 592-0288

TEL: (214) 881-1940
FAX: (214) 423-8556

TEL: (512) 345-8498
FAX: (512) 346-4037

TEL: (801) 292-8991
FAX: (801) 298-1503

ADVANCED TECHNOLOGY SALES, INC.

406 Grinell Drive
Richmond, VA 23236

FAX: (804) 320-8761
WASHINGTON

EARL & BROWN CO.
2447-A 152nd Ave. N.E.
Redmond, WA 98052

WISCONSIN

IRI
631 Mayfair
Milwaukee, WI 53226

TEL: (804) 320-8756

TEL: (206) 885-5064
FAX: (206) 885-2262

TEL: (414) 259-0965
FAX: (414) 259-0326
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EUROPE
AUSTRIA

SATRON HANDELSGES.

MBH
Hoffmeistergasse 8-10 1/5
A-1120 Wien

BELGIUM

C & S ELECTRONICS NV

Heembeekstraot 111
D1100

DENMARK

MER-EL
Ved Klaedebo 18
DK-2907 Horshiom

FINLAND

INSTRUMENTARIUM
ELEKTRONIIKKA
P.O. Box 64. Vitikka 1
SF-02631-ESPOO
Helsinki

FRANCE

ASIA MOS (OMNITECH
ELCCTRONIQUE)
Ratiment Evolic 1 165,
Boulevard De Vaimy
F-92705 Colombes

SONEL-ROHE (SCAIB)
6. Rue Le Corbusier

Silic 424

F-94583 Rungis Cedex

GERMANY (WEST)

SILCOM ELECTRONICS
VERTRIEBS GmbH
Neusser Str. 336-338
D-4050 Monchengladbach

TERMOTROL GmbH
Pilotystr. 4
D-8000 Munchen 22

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

TEL
FAX

TLX:

TEL
FAX

TLX:

TEL

FAX:
TLX:

TEL:

FAX
TLX

TEL
FAX

TLX:

TEL
FAX

TLX:

TEL:

FAX

TLX:

TEL:

FAX
TLX

0043-222-87 30 20
0043-222-83 35 83
047-753 11 85 1

0032-2-7 2509 00
0032-2-7 2508 13
046-25820

0046-157 100
045-257 22 99
37360 MEDEL DK

00358-0-5 28 43 20
00308-0-502 10 73
057-12 44 26

0033-1-47 60 12 47
0033-1-47 60 15 82
042-61 38 90

0033-1-46 86 81 70
0033-1-45 60 55 49
042-20 69 52

(49)-0-2161-6 07 52
(49)-0-2161-65 16 38
8521 89

(49)-0-89-23 0 52 52
(49)-0-89-23 0352 98
17898453

ING. THEO HENSKES
GmbH

Laatzener Str. 19
Postfach 72 12 26

D 3000 Hannover 72

ASTRONIC GmbH
Grunwalder Weg 30
D-8024 Deisenhofen

MSC-MICROCOMPUTERS
SYSTEMS COMPONENTS
VERTRIEBS Gmbh
Industriestrabe 16

Postfach 1380

D-7513 Stutensee 3

MICRONETICS GmbH
Wail Dur Stadtor Str. 45
D-7253 Renningen 1

ITALY

DIS. EL. SPA
Via Aia Di Stura 71 18
1-10148 Torino

MOXEL S.R.L.
Via C. Frova. 34
1-2092 Cinisello Ralsamo

NETHERLANDS

MALCHUS BV HANDEIMIJ.
Fokkerstraat 511-513
Postbus 48

NL-3125 BD Schiedam

NORWAY

SEMI DEVICES A/S
Asenveien 1
N-1400 Ski

PORTUGAL

NIPOSOM-J. NABAIS LTD.
R. Casimiro Freire 9A
P-1900 Lisboa

TEL:

FAX
TLX

TEL

FAX:

TLX

TEL
FAX
TLX

TEL
FAX
TLX

TEL
FAX
TLX

TEL
FAX

TEL
FAX
TLX

TEL

TEL
FAX
TLX

(49)-0-511-86 50 75
(49)-0-511-87 60 04
92 35 09

(49)-0-89-61 30 303
(49)-0-89-61 31 66 8
5216187

(49)-0-7249-70 75
(49)-0-7249 79 93
1772 49 11

(49)-0-7159-60 19
(49)-0-7 159 51 19
72 47 08

0039-1-12201522 25

0039-1-12 16 59 15
043-21 51 18

0039-2-61 29 05 21
0039-2-6 17 25 82
043-35 20 45

0031-10-4 27 77 77
0031-10-4 15 48 67
044-2 1598

0047-9-87 65 60

00351-1-89-66 10
00351-80 95 17
0404-1 40 28
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

SPAIN UNITED KINGDOM
SEMITRONIC S.A. KORD DISTRIBUTION
C Maria Lombillo. 14 TEL: 0034-1-32021 6061 LTD.
E 28077 Madrid FAX: 0034-1-320 21 98 Watchmoor Road. Camberley TEL: 0276 685741
Surrey GU153AQ TLX: 859919 KORDIS G
SEMICONDUCTORES S.A.
Ronda General Mitre TEL: 0034-3-2 17 23 40
240 Bjs FAX: 0034-3-2 17 65 98 BYTECH LTD.
E-08006 Barcelona TLX. 052-9 77 87 2 The Western Centre, TEL Sales 0344 {82211
Western Road. Account/Admin 0344
SWEDEN Bracknell Berkshire 424222
RG121RW TLX: 848215
MIKO KOMPONENT AB
Segersbwagen 3 TEL: 0046-753-89 08 O ITT MULT!I COMPONENTS
P.O. Box 2001 FAX: 0046-753-75 34 0 346 Edinburgh Avenue TEL: 0753 824212
S-14502 Norsbory TLX 054-150 23 Slough SL1 4TU FAX: 0753 824160
TLX: 849804
SWITZERLAND
PANATEL AG NELTRONIC LIMITED
Grundstr. 20 TEL. 0041-42 64 30 30 John F. Kennedy Road TEL: (01) 503560
CH-6343 Rotkreuz FAX. 0041-42 64 30 35 Naas Road. Oublin 12, FAX (01) 552789
TLX  045-86 87 63 Ireland TLX: 93556 NELT EI
ASIA
HONG KONG KINREX CORP
2nd. FI., 514-3 TEL: 001-886-2-700-4686
AV. CONCEPT LTD. Tun Hwa S.Rd . ~9
Rm. 802-804. Tower A TEL 3-629325 Taipei. Taiwan. RO C FAX: 001-886-2-704-2482
Hunghom Comm. Centre FAX: 3-7643108 TLX: 20402 KINREX
37-39 Ma Tau Wai Road TLX 52362 ADVCC HX
Hunghom, Kin, H.K JAPAN

PROTECH COMPONENTS
LTD.

ADO ELECTRONIC
INDUSTRIAL CO., LTD.

Flat 3, 10.F., Wina Shing Ind. TEL: 3-3522181 7th Fl.. Sasage Bldg.. 4-6 TEL: 03-257-1618
Bldg.. 26Ng Fong Street. San FAX: 3-3523759 Sotokanda 2-Chome Chiyoda- FAX: 03-257-1579
Po Kdng Kowloon. Hong TLX 38396 PTLD HX ku., Tokyo 101, Japan
Kong

INTERCOMPO INC.

Ihi.Bldg.. 1-6-7. Shibuya. TEL: 03-406-5612

TAIWAN Shibuya-ku. Tokyo 150 Japan FAX: 04-409-4834

YOSUN INDUSTRIAL CHEMI-CON
COPR. TEL 011-886-2-501- INTERNATIONAL COPR.
Min-Sheng Commercial Bidg 077C~9 Mitauya Toranomon Bldg TEL: 03-508-2841
10F No. 481 Min-Sheng East FAX: 001-886-2-503-1278 22-14. Toranomon 1 Chome FAX: 03-504-0566
Rd., Taipei, Taiwan, R.O.C TLX: 26777 YOSUNIND Minato-ku, Tokyo 105, Japan
KENTOP ELECTRONCIS TOMEN ELECTRONICS
CO., LTD. COPR.
3/F, Nbr 22.. Sec-2, Chung TEL: 001-886-2-832- 1-1, Uschisaiwai-cho 2 TEL: 03-506-3473
Cheng Rd., Shin-Lin, Taipei 5800 5802 Chome Chiyoda-ku, Tokyo. FAX. 03-506-3497
Taiwan, R.O.C. FAX: 001-886-2-832-5521 100
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

DIA SEMICON SYSTEMS
INC.

Wacore 64 1-37-8.
Sangenjaya. Setagaya-ku.
Tokyo 154 Japan

RIKEI CORP.

Nichimen Bldg., 2-2-2,
Nakanoshima, Kita-ku. Osaka
530 Japan

SINGAPORE

GEMIN! ELECTRONICS
PTE LTD.

100. Upper Cross Street
#09-08 OG Bidg. Singapore
0105

INDIA

COMPONENTS AND
SYSTEMS MARKETING
ASSOCIATES (INDIA)
PVT. LTD.

100, Dadasaheb Phalke
Road, Dadar, Bombay 400
014

TURKEY

ELEKTRO SAN. VE TIC.
KOLL. STI.

Hasanpasa. Ahmet Rasim Sok
No. 16 Kadikoy istanbul-
Turkey

THAILAND

VUTIPONG TRADING
LTD., PART.

51-53 Pahurat Rd. (Banmoh)
Bangkok 10200 THAILAND

TEL:

FAX

TEL:
FAX:

TEL:

FAX

TLX:

TEL:
FAX:
TLX:

TEL:
FAX:
TLX:

TEL:

FAX:

TLX

03-487-0386
03-487-8088

06-201-2081
06-222-1185

65-5351777
65-5350348
RS 42819

4114585
4112546
001-4605 PDT IN

337-2245
336-8814
29569 elts tr

221-9699/3641
223-4608
224-0861

87470 Vutipong TH

KOREA

NAEWAE ELECTRIC CO.,
LTD.

#751-33. Daelim-dong
Youngdeungpo-ku,

Seoul, Korea

Cable: "ELECONAEWAE"
Seoul

SAMSUNG
LIGHT-ELECTRONICS
CO., LTD.

4th Fl. Room 2-3, Electroncis
Main Bldg., #16-9,
Hankangro-3ka, Yongsan-ku,
Seoul, Korea

NEW CASTLE
SEMICONDUTOR CO.,
LTD.

4th FI. Room 10-11, Elec-
tronics Main Bldg., #16-9,
Hankangro-3ka, Yongsan-ku,
Seoul, Korea

HANKOOK SEMICON-
DUCTOR

#1054-9, Namhyung-dong,
Kwanak-ku, Seoui, Korea

SEG YUNG INTERISE
CORP.

#21-301, Suninbldg. 16-1,
Hankangro-2ka. Yongsan. ku,
Seoul, Korea

TEL: 646-9101-9
FAX: 844-3001
C.P.O. Box 1409
Sewoon Store: 277-0767
Pusan Branch:

(051) 808-7425
Youngsan: 701-7341-5

TEL: 718-0045,
718-9531-5
FAX: 718-9536

TEL: 718-8531-4
FAX: 718-8535

TEL: 588-2981-
FAX: 588-2980

TEL: 701-6811-6,
701-6781-4
FAX: 701-6785
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

ALABAMA

HAMMOND
4411-B Evangel Circle, N.W.
Huntsville, AL 35816

ARIZONA

ADDED VALUE

7741 East Gray Road
Suite #9

Scotisdale, AZ 85260

CYPRESS/RPS
2164 E. Broadway Road #310-8
Tempe, AZ 85282

CALIFORNIA

ADDED VALUE

3320 East Mineral King
Unit D

Visalia, CA 93291

ADDED VALUE
1582 Parkway Loop
Unit G

Tustin, CA 92680

ADDED VALUE
6397 Nancy Ridge Road
San Diego, CA 92121

ADDED VALUE
31194 La Baya Drive, #100
Westlake Village, CA 91362

ALL AMERICAN
369 Van Ness Way #701
Torrance, CA 90501

BELL MICRO PRODUCTS
18350 Mt. Langley
Fountain Valley, CA 92708

BELL MICRO PRODUCTS
550 Sycamore Drive
Milpitas, CA 95035

CYPRESS/RPS
6230 Descanso Avenue
Buena Park, CA 90620

CYPRESS/RPS
10054 Mesa Ridge Ct
Suite118

San Diego, CA 92121

CYPRESS/RPS
2175 Martin Avenue
Santa Clara, Ca 95050

CYPRESS/RPS
21550 Oxnard, #420
Woodland Hills, CA 91367

(205) 830-4764

(602) 951-9788

(602) 966-2256

(209) 734-8861

(714) 259-8258

(619) 558-8890

(818) 889-2861

(800) 669-8300

(714) 963-0667

(408) 434-1150

(714) 521-5230

(619) 535-0011

(408) 980-8400

(818) 710-7780

JACO
2260 Townsgate Road
Westlake Village, CA 91361

JACO

2880 ZANKER ROAD
SUITE 202

SAN JOSE, CA 95134

JACO
23-441 South Pointe Drive
Laguna Hills,, CA 92653

MICRO GENESIS

2880 Lakeside Drive
Santa Clara, CA 95054

CANADA

ELECTRONIC WHOLESALERS

1935 Avenue De L'Eglise
Montreal Quebec,Canada
H4E 1H2

PETERSON,C.M

220 Adelaide Street North
London,Ontario,Canada
N6B 3H4

SAYNOR VARAH

99 Scarsdale Road
Don’Mills, Ontario, Canada
M3B 2R4

SAYNOR VARAH
1-13511 Crestwood Place
Richmond, B.C., Canada
V6V 2G5

WESTBURNE IND.ENT.,LTD.

300 Steeprock Drive
Downsview,Ontario,Canada
M3J 2W9

COLORADO

ADDED VALUE
4090 Youngfield
Wheat Ridge, CO 80033

CYPRESS/RPS
12503 E. Euclid Drive
Englewood, CO 80111

CONNECTICUT

ALMO ELECTRONICS
31 Village Lane
Wallingford, CT 06492

JACO
384 Pratt Street
Meriden, CT 06450

(805) 495-9998

(408) 432-9290

(714) 837-8966

(408) 727-5050

(514) 769-8861

(519) 434-3204

(416) 445-2340

(604) 273-2911

(416) 635-2950

(303) 422-1701

(303) 792-5829

(203) 288-6556

(203) 235-1422
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

Jv
690 Main Street
East Haven, CT 06512

FLORIDA

ALL AMERICAN
16251 N.W. 54th Avenue
Miami, FL 33014

HAMMOND
6600 N.W. 21st. Avenue
Fort Lauderdale, FL 33308

HAMMOND
1230 W. Central Bivd
Orlando, FL 32802

MICRO GENESIS
2170 W. State Road 434 #324
Longwood, FL 32779

GEORGIA

HAMMOND

5680 Oakbrook Parkway
#160

Norcross, GA 30093

QUALITY COMPONENTS
6145 Northbelt Parkway
Suite B

Norcross, GA 30071

ILLINOIS

GOOLD
101 Leland Court
Bensenville, IL 60106

QPs
101 Commerce Dr. #A
Schaumburg, IL 60173

INDIANA

ALTEX
12744 N. Meridian
Carmel, IN 46032

CHELSEA INDUSTRIES
8465 Keystone Crossing, #115
Indianapolis, IN 46240

MARYLAND

ALL AMERICAN
1136 Taft Street
Rockville, MD 20853

ALMO ELECTRONICS
8309B Sherwick Court
Jessup, MD 20794

GENERAL RADIO SUPPLY
6935L Oakland Mills Road
Columbia, MD 21045

(203) 469-2321

(305) 621-8282

(407) 973-7103

(407) 849-6060

(407) 869-9989

(404) 449-1996

(404) 449-9508

(312) 860-7171

(312) 884-6620

(317) 848-1323

(317) 253-9065

(301) 251-1205

(301) 953-2566

(301) 995-6744

(Continued)

JACO

Rivers Center

10270 Old Columbia Road
Columbia, MD 21046

MASSACHUSETS

ALMO ELECTRONICS
60 Shawmut Avenue
Canton, MA 02021

GERBER
128 Camegie Row
Norwood,MA 02062

JACO
222 Andover Street
Wilmington,MA 01887

MICHIGAN

CALDER
4245 Brockton Drive
Grand Rapids, Ml 49508

CHELSEA INDUSTRIES
34443 Schoolcraft
Livonia, Ml 48150

MINNESOTA

ALL AMERICAN
11409 Valley View Road
Eden Prairie, MN 55344

CYPRESS/RPS
7650 Executive Drive
Eden Prairie, MN 55344

VOYAGER
5201 East River Road
Fridley, MN 55421

MISSOURI

CHELSEA INDUSTRIES
2555 Metro Bivd
Maryland Heights, MO 63043

NEW JERSEY

ALMO ELECTRONICS
12 Connerty Court
East Brunswick, NJ 08816

GENERAL RADIO SUPPLY
600 Penn St. @ Bridge Plaza
Camden, NJ 08102

JACO

Ottilio Office Complex
555 Preakness Avenue
Totowa, NJ 07512

(301) 995-6620

(617) 821-1450

(617) 329-2400

(617) 273-1860

(616) 698-7400

(313) 525-1155

(612) 944-2151

(612) 934-2104

(612) 571-7766

(314) 997-7709

(201) 613-0200

(609) 964-8560

(201) 942-4000
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

(Continued)
NEW YORK SCHUSTER (216) 425-8134
2057D East Aurora Road
:; L(:) nEankaroop (516) 981-3935 Twinsburg, OH 44087
Ronkonkoma, NY 11779 OKLAHOMA
CAMRPC (716) 427-9999 QUALITY COMPONENTS (918) 664-8812
2975 Brighton Henrietta TL Road 3158 S. 108th East Avenue
Rochester, NY 14623 Suite 274
Tulsa, OK 74146
JACO (516)-273-5500
145 Oser Avenue OREGON
Hauppauge, NY 11788 CYPRESS/RPS (503) 641-2233
15075 S.Koll Parkway
MICRO GENESIS (516) 472-6000 Suite D
90-10 Colin Drive Beaverton, OR 97006
Holbook, NY 11741
PENNSYLVANIA
NORTH CAROLINA ALMO ELECTRONICS (215) 698-4003
QUALITY COMPONENTS (919) 467-4897 9815 Roosevelt Blvd.
3029-105 Stonybrook Drive Philadelphia, PA 19114
Raleigh, NC 27604
CAM/RPC (412) 782-3770
DIXIE (704) 377-5413 620 Alpha Drive
2220 South Tryon Street Pittsburgh, PA 15238
Charlotte, NC 28234 ALMO ELECTRONICS (412) 776-9090
220 Executive Drive
HAMMOND (919) 275-6391
2923 Pacific Avenue Mars, PA 16046
Greensboro, NC 27420
RESCO/RALEIGH (919) 781-5700 SOUTH CAROLINA
g“'IY: 7: West & Resco Court DIXIE (803) 297-1435
aleigh, NC 27612 4909 Pelham Road
Greenville, SC 29606
OHIO DIXIE (803) 779-5332
1900 Barnwell Street
CAMRPC (216) 461-4700 Columbia, SC 29201
749 Miner Road
Cleveland, OH 44143 HAMMOND (803) 233-4121
1035 Lowndes Hill Rd.
CAM,/RPC . (614) 888-7777 Greenville, SC 29607
15 Bishop Drive #104
Westerville, OH 43081 TEXAS
CAM/RPC (513) 433-5551 ADDED VALUE (214) 404-1144
7973-B Washington Woods Drive 4470 S?'rmg Valley Road
Centenville, OH 45459 Dallas, TX 75244
ADDED VALUE (512) 454-8845
CHELSEA INDUSTRIES (513) 891-3905 !
10979 Reed Hartman Highway s:‘:% ;hghway 290 East
#133 4
Cincinnati, OH 45242 Austin, TX 78723
CHELSEA INDUSTRIES (216) 893-0721 ALL AMERICAN (214) 231-5300
1360 Tomahawk 1819 Firman Drive, #127
Maumee, OH 43537 Richardson, TX 75081
CYPRESS/RPS (214) 869-1435
SCHUSTER - .
11320 Grooms Road (513) 489-1400 2156 W. Northwest Highway
Cincinnati, OH 45242 Dallas, TX 75220
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

(Continued)
JACO ’ (214) 235-9575 VIRGINIA
1209 Glenvi i
Richardson "'%(D;;gao VIRGINIA ELEC. (804) 296-4184
' 715 Henry Avenue
MICRO GENESIS (214) 644-5055 Charlottesville, VA 22901
9221 LBJ Freeway, #220
Dallas, TX 75243 WASHINGTON
CYPRESS/RPS (206) 483-1144
OMN!P.RO ] (214) 233-0500 22125 17th Avenue
4141 Billy Mitchell Suite114
Dallas, TX 75244 Bothell, WA 98021
QUALITY COMPONENTS 214) 733-4300
4257 Kellway Circle @ JACO (206) 881-9700
Addison, TX 75244 15014 N.E. 40th Street
Bldg. "O", Unit 202
QUALITY COMPONENTS (713) 240-2255 Redmond, WA 98052
1005 Industrial Blvd.
Sugar Land, TX 77478 PRIEBE (206) 881-2363
14807 N.E. 40th
QUALITY COMPONENTS (512) 835-0220 Redmond, WA 98052
2120-M Braker Lane
Austin, TX 78758 WISCONSIN
MARSH (414) 475-6000
1563 S. 101st. Street
UTAH Milwaukee, WI 53214
ADDED VALUE (801) 975-9500
1836 Parkway Blvd.
West Valley City, UT 84119
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SAMSUNG

Electronics
Semiconductor Business

HEAD OFFICE:

8/10FL. SAMSUNG MAIN BLDG.
250, 2-KA, TAEPYUNG-RO,
CHUNG-KU, SEOUL, KOREA
C.P.O0. BOX 8233

BUCHEON PLANT:

82-3, DODANG-DONG,
BUCHEON, KYUNGKI-DO, KOREA
C.P.0. BOX 5779 SEOUL 100

KIHEUNG PLANT:

SAN #24 NONGSUH-RI, KIHEUNG-MYUN
YONGIN-GUN, KYUNGKI-DO, KOREA
C.P.0. BOX 37 SUWON

GUMI BRANCH:
259, GONDAN-DONG, GUMI,
KYUNGSANGBUK-DO, KOREA

SAMSUNG SEMICONDUCTOR INC.:

3725 NORTH FIRST STREET
SANJOSE, CA 95134-1708, USA

HONG KONG BRANCH:
24FL. TOWER 1 ADMIRALTY CENTER
18 HARCOURT ROAD HONG KONG

TAIWAN OFFICE:
RM B. 4FL, NO 581
TUN-HWA S, RD, TAPIEI, TAIWAN

TELEX: KORSST K27970
TEL: (SEOUL) 751-2114
FAX: 753-0967

TELEX: KORSEM K28390
TEL: (SEQOUL) 741-0066, 662-0066
FAX: 741-4273

TELEX: KORSST K23813
TEL: (SEQOUL) 741-0620/7
FAX: 741-0628

TELEX: SSTGUMI K54371
TEL: (GUMI) 2-2570
FAX: (GUMI) 52-7942

TEL: (408) 434-5400
TELEX: 339544
FAX: (408) 434-5650

TEL: 5-8626900
TELEX: 80303 SSTC HX
FAX: 5-8661343

TEL: (2) 706-6025/7
FAX: (2) 706-6028

SAMSUNG ELECTRONICS JAPAN CO.,LTD.

6F. SUDAMACHI BERDE BLDG.
2-3, KANDA-SUDAMACHI
CHIYODA-KU, TOKYO 101, JAPAN

TELEX: 2225206 SECJPN J
TEL : (03) 258-9506
FAX:(03) 258-9695

SAMSUNG SEMICONDUCTOR EUROPE GMBH:

MERGENTHALER ALLEE 38-40
D-6236 ESCHBORN, W/G

SAMSUNG (U.K.) LTD.:

SAMSUNG HOUSE 3 RIVERBANK WAY
GREAT WEST ROAD BRENTFORD
MIDDLESEX TW8 9RE

TEL: 0-6196-90090
FAX: 0-6196-900989
TELEX: 4072678 SSED

TEL: 862-9312 (EXT)304

862-9323 (EXT)292
FAX: 862-0096, 862-0097
TELEX: 25823

PRINTED IN KOREA
MAY, 1989
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