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Advanced Micro Devices continues to focus on memory product development. Over the past few
years our entire product line has been converted to the industry’s most advanced CMOS process.
Our technology leadership is evidenced by the world’s fastest EPROMSs in every density as well
as the industry's smallest die sizes.

Our EPROM product portfolio is the broadest available. CMOS EPROMs in production today span
all densities from 64K through 4 Megabits with 8 Megabit parts on the way. A choice of speeds
ranging from 35 ns to 250 ns allows you to maximize the performance of systems based on to-
days highest speed processors. We also offer several application specific memories; a 1 Megabit
burst mode EPROM, an ultra low power 512K EPROM, a Content Addressable Memory (CAM)
and a full line of First-in First-out memories (FIFOs).

The progression of technology now allows us to offer Flash memories for cost effective solutions
that require in-system reprogrammability. Densities from 256K through 2 Megabit are now in pro-
duction. They are 100% compatible with today’s 12 V Flash standard.

AMD has become the non-volatile memory leader. We hope to be your supplier of choice.

S AT

Rich Forte
Vice President
High Performance Memories
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Non-Volatile Memory Products Selector Guide

Non-Volatile Memory
Products

UV EPROMs
OTP EPROMs

Introduction

The Non-Volatile Memory Division manufactures a broad range
of high performance memory products. These products include
traditional windowed EPROMs, plastic OTP EPROMs, Express-
ROM devices, and Flash Memories. They offer the system
designer an extensive choice of economical alternatives for
program storage.

NVD's EPROM offerings are manufactured with a state-of-the-
art CMOS process yielding access times as fast as 35 ns.
Products in production range from 64K to 4 megabits. Also
available are low-power and high-speed burst devices.
EPROMs are available in both windowed-ceramic and One-
Time-Programmable (OTP) plastic packages.

ExpressROM™
Devices

Flash Memories

A new concept from AMD is the ExpressROM device. These
are quick-turn ROMs produced from EPROM wafers. Lead
times of these devices are typically half that of ROMs.

Flash memories will be the designer’s choice for reprogram-
mable non-volatile memory in the 90's. AMD has introduced
Flash devices with densities ranging from 256K to 2 megabits.

AMD is committed to leadership in high-performance CMOS
non-volatile memories. These products offer industry-leading

speeds and densities that will contribute to the competitive
advantages of your design.



Non-Volatile Memory Products Selector Guide

UV EPROMs
OTP EPROMs
64K 128K 256K 512K
Am27C64 Am27C128 Am27C256 Am27C512
Am27H256 Am27C512L
1024K 2048K 4096K 8192K

Am27C010 Am27C020 Am27C040 Am27C080*

Am27C100 Am27C2048 Am27C400* Am27C800*

Am27C1024 Am27C4096*

Am27H010

Am27HB010

UV EPROMs & OTP EPROMs
Pin
Part Access Temp Package Count Supply
Number Organization Time (ns) Range' Type? (DIP/PLCC) Voltage

Am27C64-55 8Kx 8 55 Cc D, L 28732 5Vt 5%
Am27C64-75 8Kx 8 70 C D, L 28/32 5Vt 5%
Am27C64-70 8Kx 8 70 C D, L 28/32 5V+10%
Am27C64-95° 8Kx 8 90 C 1 D,L P, J 28/32 5Vt 5%
Am27C64-90 8Kx 8 90 C ILEM D,LPJ 28/32 5V+10%
Am27C64-125° 8Kx 8 120 C, 1 D,LPJ 28/32 5Vt 5%
Am27C64-120 8Kx 8 120 C.LEM DL PJ 28/32 5V+10%
Am27C64-155° 8Kx 8 150 C I D.L P J 28/32 5Vt 5%
Am27C64-150 8Kx 8 150 C.LEM D,L P J 28732 5Vt 10%
Am27C64-205° 8Kx 8 200 C I D,LPJ 28732 5Vt 5%
Am27C64-200 8Kx 8 200 C.LEM D, LPJ 28/32 5V+10%
Am27C64-255 8Kx 8 250 C i D.LPJ 28/32 5Vt 5%
Am27C64-250° 8Kx 8 250 C.LEM DL P,J 28/32 5Vt 10%
Am27C64-305° 8Kx 8 300 C, I D, L P, J 28/32 5Vt 5%
Am27C64-300° 8Kx 8 300 C.LEM DL PJ 28/32 5V+10%
Am27C128-55 16K x 8 55 C D, L 28/32 5Vt 5%
Am27C128-75 16K x 8 70 c D.L 28/32 5Vt 5%
Am27C128-70 16K x 8 70 o} D, L 28/32 5V+10%
Am27C128-95° 16K x 8 90 (o D.L P J 28732 5Vt 5%
Am27C128-90 16K x 8 90 ClLEM D LP,J 28/32 5V+10%
Am27C128-125° 16K x 8 120 C DL P J 28/32 5Vt 5%
Am27C128-120 16K x 8 120 CLEM D.L P J 28/32 5V110%
Am27C128-155° 16Kx 8 150 C I D LPJ 28/32 5Vt 5%
Am27C128-150 16K x 8 150 C.LEM D, L P, J 28/32 5V+10%
Am27C128-205° 16K x 8 200 (ol D,L P J 28/32 5Vt 5%
Am27C128-200 16K x 8 200 C,LEM D, LP,J 28/32 5V10%
Am27C128-255 16K x 8 250 C DL P, J 28/32 5Vt 5%
Am27C128-250° 16K x 8 250 CLEM DL PJ 28732 5V+10%
Am27C128-305° 16K x 8 300 C 1 D, LPJ 28/32 5Vt 5%
Am27C128-300° 16K x 8 300 C,LEM D,L P, J 28132 5V110%

* Contact the local AMD sales office for the availability of this device.
Notes: see page 1-10
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UV EPROMSs & OTP EPROMSs (Cont.)

Part Access
Number Organization Time (ns)
Am27H256-35 32Kx 8 35
Am27H256-35V05 32Kx 8 35
Am27H256-45 32Kx 8 45
Am27H256-55 32Kx 8 55
Am27H256-70 32Kx 8 70
Am27C256-55 32Kx 8 55
Am27C256-75 32Kx 8 70
Am27C256-70 32Kx 8 70
Am27C256-95° 32Kx 8 90
Am27C256-90 32Kx 8 90
Am27C256-105° 32K x 8 100
Am27C256-100 32Kx 8 100
Am27C256-125° 32Kx 8 120
Am27C256-120 32Kx 8 120
Am27C256-155° 32Kx 8 150
Am27C256-150 32Kx 8 150
Am27C256-175° 32Kx 8 170
Am27C256-170° 32Kx 8 170
Am27C256-205° 32Kx 8 200
Am27C256-200 32Kx 8 200
Am27C256-255 32K x 8 250
Am27C256-250° 32Kx 8 250
Am27C256-305° 32Kx 8 300
Am27C256-300° 32K x 8 300
Am27C512-75 64K x 8 70
Am27C512-95 64K x 8 90
Am27C512-90 64K x 8 90
Am27C512-125 64K x 8 120
Am27C512-120 64K x 8 120
Am27C512-155° 64K x 8 150
Am27C512-150 64K x 8 150
Am27C512-175° 64K x 8 170
Am27C512-170° 64K x 8 170
Am27C512-205° 64K x 8 200
Am27C512-200 64K x 8 200
Am27C512-255 64K x 8 250
Am27C512-250° 64K x 8 250
Am27C512-305° 64K x 8 300
Am27C512-300° 64K x 8 300
Am27C512L-75 64K x 8 70
Am27C512L-95 64K x 8 90
Am27C512L-90 64K x 8 90
Am27C512L-120 64K x 8 120
Am27C512L-125 64K x 8 120
Am27C512L-150 64K x 8 150
Am27C512L-200 64K x 8 200
Am27C512L-250 64K x 8 250
Am27C512L-255 64K x 8 250
Am27H010-45 128K x 8 45
Am27H010-45V05 128K x 8 45
Am27H010-55 128K x 8 55
Am27H010-70 128K x 8 70
Am27H010-90 128K x 8 90
Am27H010-90V05 128K x 8 90
Am27C010-95¢ 128K x 8 90
Am27C010-90* 128K x 8 90
Am27C010-105 128K x 8 100

Pin
Temp Package Count Supply
Range' Type? (DIP/PLCC) Voltage
C D, L 2832 5V+10%
Cc D, L 28/32 5Vt 5%
CLEM D,L P, J 28732 5V+10%
C LEM D, L PJ 28/32 5V110%
CLEM D,LPJ 28/32 5V+10%
C D, L 28/32 5Vt 5%
C D, L 28732 5Vt 5%
Cc D, L 28/32 5V110%
C, I D,LPJ 28/32 5Vt 5%
C LEM D, L PJ 2832 5V+10%
C | DL PJ 28/32 5Vt 5%
C,LEM D, LPJ 28/32 5V110%
C, I D, LPJ 28/32 5Vt 5%
C LEM D,LPJ 28/32 5V+10%
(oM D, L PJ 28/32 5Vt 5%
C,LEM D, LPJ 28/32 5V+10%
C I D,LPJ 28/32 5Vt 5%
C LEM D LPJ 28/32 5Vt10%
[oN] D, L PJ 28/32 5Vt 5%
C,LEM D,LPJ 28/32 5V+10%
(oM D, LPJ 28/32 5Vt 5%
CLEM D,L P J 28732 5V+10%
(oM ] D,LPJ 28/32 5Vt 5%
C,LEM D, L PJ 28/32 5V+10%
(o} D, L 28/32 5Vt 5%
C 1 D, L 28/32 5Vt 5%
C ILE.M DL 28/32 5V10%
C | D, L 28/32 5Vt 5%
C,LEM DL 2832 5V+10%
(oN] D,LPJ 28/32 S5Vt 5%
C,LEM D,LPJ 28/32 5V+10%
[N D LPJ 28/32 5Vt 5%
C,LEM D,L P J 28/32 5V+10%
[oN] D,LPJ 28/32 5Vt 5%
C LEM D LPJ 28/32 5V+10%
C 1 D,LPJ 28/32 5Vt 5%
C,LEM D, L PJ 28/32 5V+10%
C I D,LPJ 28/32 5Vt 5%
C.LEM D,LPJ 28/32 5V+10%
C D, L 28/32 5Vt 5%
C | D, L 28/32 5Vt 5%
C I D, L 28/32 5V+10%
C.LEM D,LPJ 28/32 5V+10%
C I D, L 28/32 5Vt 5%
C LEM D,LPJ 28/32 5V+10%
C LEM D,LPJ 28/32 5V10%
M DL 28/32 5V110%
(oM D,LPJ 28/32 5Vt 5%
C D, L 32/32 5V+10%
(o} D, L 32/32 SVt 5%
C,LEM D,LPJ 32/32 5V+10%
C LEM D,L PJ 32/32 5V+10%
C,LEM D, L PJ 32/32 5V+10%
C,LEM D,LPJ 32/32 5Vt 5%
(o] D, L 32/32 5Vt 5%
C D, L 32/32 5Vt 10%
(o} D, L 32/32 5Vt 5%

* Contact the local AMD sales office for the availability of this device.
Notes: see page 1-10
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UV EPROMs & OTP EPROMs (Cont.)

Pin
Part Access Temp Package Count Supply
Number Organization Time (ns) Range' Type? (DIP/PLCC) Voltage
Am27C010-125 128K x 8 120 C, 1 D, L 32/32 5Vt 5%
Am27C010-120 128K x 8 120 C | DL 327132 5V+10%
Am27C010-155° 128K x 8 150 C I DL 32732 5Vt 5%
Am27C010-150 128K x 8 150 C,LEM D,L 32132 5V+10%
Am27C010-175° 128K x 8 170 C, I D,L P, J 32/32 5Vt 5%
Am27C010-170° 128K x 8 170 C ILEM D,LPJ 32/32 5V+10%
Am27C010-205° 128K x 8 200 C D, L P J 32/32 5Vt 5%
Am27C010-200 128K x 8 200 ClLEM D,LP,J 32/32 5V110%
Am27C010-255 128K x 8 250 C I D,LPJ 32/32 5Vt 5%
Am27C010-250° 128K x 8 250 CLEM D,LP,J 32/32 5V110%
Am27C010-305° 128K x 8 300 (oM D, L, PJ 32/32 5Vt 5%
Am27C010-300° 128K x 8 300 CLEM D,L,PJ 32/32 5V+10%
Am27HB010-50V05 128K x 8 50 (o D, L 32/32 5Vt 5%
Am27HB010-50 128K x 8 50 C I D, L 32/32 5V+10%
Am27HB010-60V05 128K x 8 60 C P,J 32/32 5Vt 5%
Am27HB010-60 128K x 8 60 C,LEM D,L P J 32/32 5V+10%
Am27HB010-90 128K x 8 90 C.LEM D,LPJ 32732 5V+10%
Am27C100-105 128K x 8 100 C D, L 32132 5Vt 5%
Am27C100-125 128K x 8 120 C,1 D, L 32/32 5Vt 5%
Am27C100-120 128K x 8 120 C, 1 D, L 32/32 5V 10%
Am27C100-155° 128K x 8 150 C I D, L 32/32 5Vt 5%
Am27C100-150 128K x 8 150 CLEM D, L 32/32 5Vt 10%
Am27C100-175° 128K x 8 170 (o D, LPJ 32/32 5Vt 5%
Am27C100-170° 128K x 8 170 C LEM D,LPJ 32/32 5Vt 10%
Am27C100-205° 128K x 8 200 (o D,LPJ 32132 5Vt 5%
Am27C100-200 128K x 8 200 C,LEM D,LPJ 32/32 5Vt 10%
Am27C100-255 128K x 8 250 C, I D.LPJ 32/32 5Vt 5%
Am27C100-250° 128K x 8 250 C LEM D,LPJ 32/32 5Vt 10%
Am27C100-305° 128K x 8 300 (oM} D, LPJ 32/32 5Vt 5%
Am27C100-300° 128K x 8 300 C.LEM D.L.PJ 32732 5V 10%
Am27C1024-105 64K x 16 100 C I D, L 40/44 5Vt 5%
Am27C1024-125 64K x 16 120 C, I DL 40/44 5Vt 5%
Am27C1024-120 64K x 16 120 C LEM D,L 40/44 5V110%
Am27C1024-155° 64K x 16 150 (o D, L 40/44 5Vt 5%
Am27C1024-150 64K x 16 150 CLEM D.L 40/44 5V+10%
Am27C1024-175° 64K x 16 170 G D, L 40/44 5Vt 5%
Am27C1024-170° 64K x 16 170 C.LEM D, L 40/44 5V+10%
Am27C1024-205° 64K x 16 200 C I D,L,P,J 40/44 5Vt 5%
Am27C1024-200 64K x 16 200 C.LEM D,LPJ 40/44 5V+10%
Am27C1024-255 64K x 16 250 C I D, LPJ 40/44 5Vt 5%
Am27C1024-250° 64K x 16 250 C LEM D,LPJ 40/44 5V110%
Am27C1024-305° 64K x 16 300 C I D,LPJ 40/44 5Vt 5%
Am27C1024-300° 64K x 16 300 C.LEM D,LPJ 40/44 5V110%
Am27C020-105 256K x 8 100 C D, L 32/32 5Vt 5%
Am27C020-125 256K x 8 120 C I D, L 32/32 5Vt 5%
Am27C020-120 256K x 8 120 C I DL 32/32 5V+10%
Am27C020-155° 256K x 8 150 C I D,LPJ 32/32 5Vt 5%
Am27C020-150 256K x 8 150 CLEM D.LPJ 32/32 5V110%
Am27C020-175° 256K x 8 170 C I D,L P, J 32132 5Vt 5%
Am27C020-170° 256K x 8 170 C LEM D, LPJ 32/32 5V+10%
Am27C020-205° 256K x 8 200 C, 1 D,LP,J 32/32 5Vt 5%
Am27C020-200 256K x 8 200 C.LEM D,LPJ 32/32 5V110%
Am27C020-255 256K x 8 250 G| D,LPJ 32732 5Vt 5%
Am27C020-250° 256K x 8 250 C LEM D,LP,J 32/32 5V+10%
Am27C020-305° 256K x 8 300 C I D,LP,J 32732 5Vt 5%
Am27C020-300° 256K x 8 300 C,LE.M D,L P J 32/32 5V+10%

* Contact the local AMD sales office for the availability of this device.
Notes: see page 1-10
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UV EPROMs & OTP EPROMSs (Cont.)

Pin
Part Access Temp Package Count Supply
Number Organization Time (ns) Range' Type? (DIP/PLCC) Voltage
Am27C2048-105* 128K x 16 100 C D, L 40/44 5Vt 5%
Am27C2048-125 128K x 16 120 C, 1 DL 40/44 5Vt 5%
Am27C2048-120* 128K x 16 120 C | D, L 40/44 5V110%
Am27C2048-155° 128K x 16 150 C, 1 D,LPJ 40/44 5Vt 5%
Am27C2048-150 128K x 16 150 C,LE,M D, LPJ 40/44 5V+10%
Am27C2048-175° 128K x 16 170 C 1 DL PJ 40/44 5Vt 5%
Am27C2048-170° 128K x 16 170 C,LEM DL PJ 40/44 5V+10%
Am27C2048-205° 128K x 16 200 C, 1 D LPJ 40/44 5Vt 5%
Am27C2048-200 128K x 16 200 C,LEM D, LPJ 40/44 5V+10%
Am27C2048-255 128K x 16 250 C, | D,LPJ 40/44 5Vt 5%
Am27C2048-250° 128K x 16 250 C.LEM D, LPJ 40/44 5V+10%
Am27C2048-305° 128K x 16 300 C, 1 D,LP,J 40/44 5Vt 5%
Am27C2048-300° 128K x 16 300 CILEM D, LPJ 40/44 5V+10%
Am27C040-95* 512K x 8 90 (o} DL 32/32 5Vt 5%
Am27C040-90* 512K x 8 90 C D, L 32/32 5V+10%
Am27C040-125* 512K x 8 120 C, | D, L 32/32 5Vt 5%
Am27C040-120* 512K x 8 120 C, 1 D, L 32/32 5V+10%
Am27C040-155 512K x 8 150 C, 1 D, L 32132 5Vt 5%
Am27C040-150 512K x 8 150 C,ILEM D, L 32/32 5V110%
Am27C040-205° 512K x 8 200 C, | DL P J 32/32 5Vt 5%
Am27C040-200 512K x 8 200 C LEM D,LP,J 32/32 5V+10%
Am27C040-255 512K x 8 250 C, 1 DL PJ 32732 5Vt 5%
Am27C040-250° 512K x 8 250 C.LEM D,LPJ 32/32 5V110%
Am27C400-95* 512K x 8/256K x 16 90 C, | D 40 5Vt 5%
Am27C400-90* 512K x 8/256K x 16 90 C 1 D 40 5V 10%
Am27C400-125* 512K x 8/256K x 16 120 C, | D 40 5Vt 5%
Am27C400-120* 512K x 8/256K x 16 120 C, | D 40 5Vt 10%
Am27C400-155* 512K x 8/256K x 16 150 C, | D 40 5Vt 5%
Am27C400-150* 512K x 8/256K x 16 150 C, 1 D 40 5V+10%
Am27C400-200* 512K x 8/256K x 1€ 200 C,! D 40 5V+10%
Am27C400-255* 512K x 8/256K x 16 250 C, I D 40 5Vt 5%
Am27C4096-95* 256K x 16 90 (o} D, L 40/44 5Vt 5%
Am27C4096-90* 256K x 16 90 (o} D, L 40/44 5V+10%
Am27C4096-105* 256K x 16 100 c, i DL 40/44 SVi 5%
Am27C4096-100* 256K x 16 100 C, 1 D, L 40/44 5V110%
Am27C4096-125* 256K x 16 120 C | P,J 40/44 5Vt 5%
Am27C4096-120* 256K x 16 120 C,LEM DL 40/44 5V110%
Am27C4096-150* 256K x 16 150 C LEM D, L PJ 40/44 5V+10%
Am27C4096-200* 256K x 16 200 C,LEM D,LP,J 40/44 5V110%
Am27C4096-255* 256K x 16 250 (oN] D, LPJ 40/44 5Vt 5%
Am27C4096-250" 256K x 16 250 M DL PJ 40/44 5V110%
Am27C080-125* 1 Megabit x 8 120 C I D, L 32/32 5Vt 5%
Am27C080-120* 1 Megabit x 8 120 C 1 D, L 32/32 5V+10%
Am27C080-150* 1 Megabit x 8 150 C, LEM D LPJ 32732 5V+10%
Am27C080-200* 1 Megabit x 8 200 C,LEM D,LP,J 32/32 5V1+10%
Am27C080-250* 1 Megabit x 8 250 M D, L 32/32 5V+10%
Am27C080-255* 1 Megabit x 8 250 (oM D,LPJ 32/32 5Vt 5%
Am27C800-125* |1 Megabit x 8/512K x 16 120 C, I D, L 42/44 5Vt 5%
Am27C800-120* |1 Megabit x 8/512K x 16 120 C. 1 D.L 42/44 5V+10%
Am27C800-150* |1 Megabit x 8/512K x 16 150 CLEM D, LPJ 42/44 5V+10%
Am27C800-200* |1 Megabit x 8/512K x 16 200 CLEM D, L P, J 42/44 5V+10%
Am27C800-250* | 1 Megabit x 8/512K x 16 250 M D, L 42/44 5V+10%
Am27C800-255* |1 Megabit x 8/512K x 16 250 (oN] D,LPJ 42/44 5Vt 5%

* Contact the local AMD sales office for the availability of this device.
Notes: see page 1-10
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ExpressROM
Devices

64K 128K 256K 512K 1024K 2048K 4096K

Am27X64 Am27X128 Am27X256 Am27X512 Am27X010 Am27X020 Am27X040

Am27X100 Am27X2048
Am27X1024
ExpressROM Devices
Pin
Part Access Temp Package Count Supply
Number Organization Time (ns) Range' Type? (PDIP/PLCC) Voltage

Am27X64-105 8Kx 8 100 C | P, J 28/32 5Vt 5%
Am27X64-125 8Kx 8 120 C I P, J 28/32 5Vt 5%
Am27X64-120 8Kx 8 120 C P, J 28/32 5V110%
Am27X64-155° 8Kx 8 150 C | P, J 28/32 5Vt 5%
Am27X64-150 8Kx 8 150 C I P, J 28/32 5Vi110%
Am27X64-175° 8Kx 8 170 C P,J 28/32 5Vi 5%
Am27X64-170° 8Kx8 170 C, I P,J 28/32 5V+10%
Am27X64-205° 8Kx 8 200 (oM P, J 28/32 5Vt 5%
Am27X64-200 8Kx 8 200 (oN] P,J 28/32 5V10%
Am27X64-255° 8Kx 8 250 C, 1 P,J 28/32 5Vt 5%
Am27X64-250 8Kx 8 250 (oN] P.J 28/32 5V110%
Am27X128-105 16K x 8 100 C I P,J 28/32 5Vt 5%
Am27X128-125 16K x 8 120 (o8] P,J 28/32 5Vt 5%
Am27X128-120 16K x 8 120 C I P,J 28/32 5V1t10%
Am27X128-155° 16Kx 8 150 (oN] P, J 28732 5Vt 5%
Am27X128-150 16K x 8 150 (0N P,J 28/32 5V110%
Am27X128:175° 16K x 8 170 C | P,J 28/32 5Vt 5%
Am27X128-170° 16K x 8 170 C I P,J 28/32 5V110%
Am27X128-205° 16K x 8 200 C 1 P,J 28/32 5Vt 5%
Am27X128-200 16K x 8 200 G| P,J 28/32 5V110%
Am27X128-255° 16Kx 8 250 C I P,J 28/32 5Vt 5%
Am27X128-250 16K x 8 250 (o8] P,J 28/32 5V+10%
Am27X256-105 32K x 8 100 (oN] P.J 28/32 5Vt 5%
Am27X256-125 32K x 8 120 C, P,J 28/32 5Vt 5%
Am27X256-120 32K x 8 120 C I P, J 28/32 5V110%
Am27X256-155° 32K x 8 150 C I P,J 28/32 5Vt 5%
Am27X256-150 32K x 8 150 C | P,J 28/32 5V+10%
Am27X256-175° 32K x 8 170 C! P.J 28/32 5Vt 5%
Am27X256-170° 32K x 8 170 C P,J 28/32 5V110%
Am27X256-205° 32K x 8 200 (o] P.J 28/32 5Vt 5%

Notes: see page 1-10
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ExpressROM Devices (Cont.)

Pin
Part Access Temp Package Count Supply
Number Organization Time (ns) Range' Type? (PDIP/PLCC) Voitage

Am27X256-200 32Kx 8 200 C I P,J 28/32 5V+10%
Am27X256-255° 32Kx 8 250 C I P,J 28/32 5Vt 5%
Am27X256-250 32Kx 8 250 (ol P,J 28/32 5V+10%
Am27X512-125 64K x 8 120 C I P,J 28132

Am27X512-155 64K x 8 150 C,1 P,J 28/32 5Vt 5%
Am27X512-150 64K x 8 150 C I P,J 28/32 5V+10%
Am27X512-175° 64K x 8 170 (oM P,J 28/32 5Vt 5%
Am27X512-170° 64K x 8 170 [N P,J 28/32 5V+10%
Am27X512-205° 64K x 8 200 C I P, J 28132 5Vt 5%
Am27X512-200 64K x 8 200 C, I P,J 28132 5V+10%
Am27X512-255° 64K x 8 250 C, 1 P,J 28/32 5Vt 5%
Am27X512-250 64K x 8 250 C 1 P,J 28132 5V+10%
Am27X010-125 128K x 8 120 C | P,J 32/32 5Vt 5%
Am27X010-155 128K x 8 150 C, | P,J 32/32 5Vt 5%
Am27X010-150 128K x 8 150 (o] P, J 32/32 5V+10%
Am27X010-175° 128K x 8 170 (o] P,J 327132 5Vt 5%
Am27X010-205° 128K x 8 200 C | P,J 32/32 5Vt 5%
Am27X010-200 128K x 8 200 C I P,J 32/32 5V 10%
Am27X010-255° 128K x 8 250 C I P,J 32/32 5Vt 5%
Am27X010-250 128K x 8 250 C I P,J 32/32 5V+10%
Am27X100-125 128K x 8 120 (0N P,J 32/32 5Vt 5%
Am27X100-155 128K x 8 150 (oM P,J 32732 5Vt 5%
Am27X100-150 128K x 8 150 C,| P.J 32/32 SV110%
Am27X100-175° 128K x 8 170 C, | P,J 32/32 5Vt 5%
Am27X100-205° 128K x 8 200 C, 1 P,J 32/32 5Vt 5%
Am27X100-200 128K x 8 200 C, I P,J 32/32 5V110%
Am27X100-255° 128K x 8 250 C,i P,J 32/32 S5Vt 5%
Am27X100-250 128K x 8 250 C I P.J 32132 5V+10%
Am27X1024-175 64K x 16 170 C, I P,J 40/44 5Vt 5%
Am27X1024-205 64K x 16 200 (o] P,J 40/44 5Vt 5%
Am27X1024-200 64K x 16 200 (o] P,J 40744 5V+10%
Am27X1024-255° 64K x 16 250 C,1 P,J 40/44 5Vt 5%
Am27X1024-250 64K x 16 250 C, P.J 40/44 5V110%
Am27X020-155 256K x 8 150 C, | P, J* 32/32 5Vt 5%
Am27X020-175° 256K x 8 170 C I P,J* 32132 5Vt 5%
Am27X020-170° 256K x 8 170 (oM P,J* 32/32 5V110%
Am27X020-205 256K x 8 200 (o] P, J* 32/32 5Vt 5%
Am27X020-200 256K x 8 200 C, I P,J* 32/32 5V110%
Am27X020-255° 256K x 8 250 C I P,J* 32732 5Vt 5%
Am27X020-250 256K x 8 250 (oN] P,J* 32/32 5V10%
Am27X2048-155 128K x 16 150 C, I P,J 40/44 5Vt 5%
Am27X2048-175° 128K x 16 170 C I P,J 40/44 5Vt 5%
Am27X2048-170° 128K x 16 170 C, I P,J 40/44 5V10%
Am27X2048-205 128K x 16 200 (o] P, J 40/44 5Vt 5%
Am27X2048-200 128K x 16 200 C, I P,J 40/44 5V110%
Am27X2048-255° 128K x 16 250 C, 1 P,J 40/44 5Vt 5%
Am27X2048-250 128K x 16 250 C,I P, J 40744 5V110%
Am27X040-125 512K x 8 120 C, I P, J* 32/32 5Vt 5%
Am27X040-155 512K x 8 150 (oM P, J* 32/32 5Vt 5%
Am27X040-150 512K x 8 150 (oM P, J* 32/32 5Vt10%
Am27X040-200 512K x 8 200 C I P, J* 32/32 5V110%
Am27X040-250 512K x 8 250 C 1 P,J* 32/32 5V110%

* Contact the local AMD sales office for the availability of this device family.
Notes: see page 1-10
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Flash Memories

C = Commercial (0° to +70°C)

| = Industrial (-40° to +85°)

E = Extended Commaercial (-55° to +125°C)

M = Military (-55° to +125°C — most products available
in both APL and DESC versions)

2 Package Type
C =

P -

Ceramic DIP
L = Rectangular Ceramic Leadless Chip Carrier
Plastic DIP

J = Rectangular Plastic Leaded Chip Carrier
Flash Memories also available in Thin Small Outline Package
(TSOP). Please consult factory for availabliity.

1-10

256K 512K 1024K 2048K
Am28F256 Am28F512 Am28F010 Am28F020
Am28Fxxx Family
Pin
Part Access Temp Package Count Supply
Number Organization Time (ns) Range’ Type? (DIP/LCC, PLCC) Voltage
and TSOP
Am28F256-95 32Kx 8 90 C P,J 32/32 5Vt 5%
Am28F256-90 32Kx 8 90 C 1 P,J 32/32 5V+10%
Am28F256-120 32Kx 8 120 C LEM D,LPJ 32/32 5V+10%
Am28F256-150 32Kx 8 150 C LEM D,LPJ 32/32 5V110%
Am28F256-200 32K x 8 200 C,LEM D,LPJ 32/32 5V+10%
Am28F512-95 64K x 8 90 C P,J 32/32 5Vt 5%
Am28F512-90 64K x 8 90 C | P,J 32/32 5V+10%
Am28F512-120 - 64K x 8 120 C.LEM D,LPJ 32/32 5V110%
Am28F512-150 64K x 8 150 CLEM D, LPJ 32/32 5Vt10%
Am28F512-200 64K x 8 200 CLEM D, LPJ 32/32 5Vt10%
Am28F010-95 128K x 8 90 C 1 P,J 32/32 5Vt 5%
Am28F010-90 128K x 8 90 C P,J 32/32 5V+10%
Am28F010-120 128K x 8 120 CLEM D,LPJ 32/32 5V+10%
Am28F010-150 128K x 8 150 C LEM D,LPJ 32/32 5V+10%
Am28F010-200 128K x 8 200 C.LEM D,LPJ 32/32 5V+10%
Am28F020-95 256K x 8 90 C I P,J 32/32 5Vt 5%
Am28F020-90 256K x 8 90 C | P,J 32/32 5V+10%
Am28F020-120 256K x 8 120 C. LEM D,PJ 32/32 5V+10%
Am28F020-150 256K x 8 150 C.LEM D,PJ 32/32 5V+10%
Am28F020-200 256K x 8 200 C.LEM D,PJ 32/32 5V+10%
Notes:
' Temp Range 3 These part numbers are not recommended for new designs.

Alternative part types with improved margins are offered with
no price premium. Please refer to the following table:

Part number
Am27Cxxx-95
Am27Cxxx-105
Am27Cxxx-125
Am27Cxxx-155
Am27Cxxx-170
Am27Cxxx-175
Am27Cxxx-205
Am27Cxxx-250

A D70 wuw ANE
NG T VARR-OVI

Am27Cxxx-300

Recommended part
Am27Cxxx-90
Am27Cxxx-100
Am27Cxxx-120
Am27Cxxx-150
Am27Cxxx-150
Am27Cxxx-150
Am27Cxxx-200
Am27Cxxx-200

AN TOvvy DB
NG T \VAAA~COI

Am27Cxxx-200

Note: ExpressROM equivalent part numbers begin with AM27X

* TheAm27C010-90 and Am27C010-95 are no longer
in production. Order part number Am27H010-90 or

Am27H010-90V05.
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First-In First-Out
(FIFO)
Devices

l i

Low High Application-
Densi Densit Specific
v y FIFOs
CMOS Bidirectional Programmable
CMOS FIFO FIFO
— 64x4 — 256 x 9
FIFO RAM
Controller
- 64x5 ——1 512x 9
— 64&5, L 1kx9
64 x5,
OE, Flags 2Kx9
— 4Kx9
8Kx9
Features and Benefits
Low Density CMOS FIFOs (64 x 4/5) High-Density CMOS FIFOs (256, 512, 1K, 2K, 4K, 8K x 9)
B Shift rates to 35 MHz ® Data Rates 0 to 40 MHz for standard products and

W Zero standby power consumption 0 to 25 MHz for APL products

® Ram-based technology with fast access times Low power consumption — 100-mA max for - 15ms
m Three-state output and status flags Status flags — Half-full, Empty, Full

® Expandable in width and depth Asynchronous and simultaneous read/write
Expandable in width and depth
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FIFO IC Selector Guide
Low-Density FIFOs

Max
Data
Tech- Part Organ- Rate Max Package Pin
nology Number ization Type | MHz |I .mA Type Count Features
c 67C401-10 64x4 Cc 10 35 N.J 16 TPO Low Power, RAM Based
C 67C401-15 64x4 Cc 15 45 NJ 16 TPO Low Power, RAM Based
Cc 67C4013-10 64x4 Cc 10 35 NJ 16 TSO Low Power, RAM Based
(¢} 67C4013-15 64x4 Cc 15 45 NJ 16 TSO Low Power, RAM Based
[ 67C402-10 64x5 C 10 35 NJ 18 TPO Low Power, RAM Based
(¢} 67C402-15 64x5 Cc 15 45 NJ 18 TPO Low Power, RAM Based
c 67C4023-10 64x5 (¢} 10 35 NJ 18 TSO Low Power, RAM Based
C 67C4023-15 64 x5 Cc 15 45 NJ 18 TSO Low Power, RAM Based _
(o} 67C4033-10 64x5 Cc 10 35 NJ 20 TSO Low Power, RAM Based, Status Flags, OE
Cc 67C4033-15 64 x5 C 15 45 N,J 20 TSO Low Power, RAM Based, Status Flags, OE
C 67C401-25 64x4 C 25 60 NJ 16 TPO Low Power, RAM Based
c 67C401-35 64x4 Cc 35 60 NJ 16 TPO Low Power, RAM Based
C 67C4013-25 64x4 C 25 60 N,J 16 TSO Low Power, RAM Based
c 67C4013-35 64x4 c 35 60 NJ 16 TSO Low Power, RAM Based
Cc 67C402-25 64x5 c 25 60 N.J 18 TPO Low Power, RAM Based
(¢} 67C402-35 64x5 Cc 35 60 NJ 18 TPO Low Power, RAM Based
c 67C4023-25 64 x5 C 25 60 N.J 18 TSO Low Power, RAM Based
Cc 67C4023-35 64x5 c 35 60 NJ 18 TSO Low Power, RAM Based
Notes: Technology: Type: Package Type: Features:
C = CMOS C = Cascadable N = Plastic DIP TSO = Three-State Output
S = Standalone J = Ceramic DIP TPO = Totem-Pole Output
High-Density FIFOs
Max
Data
Tech- Part Organ- Rate Max Package Pin
nology Number ization Type | MHz |l .mA Type Count Features
Cc 7200-80 256 x 9 (o] 10 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 80 ns, Status Flags
o] 7200-65 256 x 9 c 12 60 PC,JC,RC 28, 32 (JC) | TSO Access Time = 65 ns, Status Flags
c 7200-50 256 x 9 (¢ 15 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 50 ns, Status Flags
C 7200-35 256 x 9 (o] 22 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 35 ns, Status Flags
C 7200-25 256 x 9 C 285 70 PC, JC,RC 28, 32 (JC) | TSO Access Time = 25 ns, Status Flags
(o] 7201-80 512x9 (o] 10 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 80 ns, Status Flags
C 7201-65 512x9 Cc 12 60 PC, JC, RC 28, 32 (JC) | TSO Access Time = 65 ns, Status Flags
C 7201-50 512x9 Cc 15 70 PC, JC, RC 28, 32 (JC) | TSO Access Time = 50 ns, Status Flags
(¢} 7201-35 512x9 Cc 22 80 PC, JC,RC 28, 32 (JC) | TSO Access Time = 35 ns, Status Flags
(¢} 7201-25 512x9 Cc 28.5 90 PC, JC,RC 28, 32 (JC) | TSO Access Time = 25 ns, Status Flags
Cc 7202A-50 1Kx9 [ 15 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 50 ns, Status Flags
(o} 7202A-35 1Kx9 Cc 22 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 35 ns, Status Flags
Cc 7202A-25 1Kx9 Cc 28.5 70 PC, JC,RC 28, 32 (JC) | TSO Access Time = 25 ns, Status Flags
(o} 7202A-15 1Kx9 [ 40 100 JC,RC 28, 32 (JC) | TSO Access Time = 15 ns, Status Flags
o] 7203A-50 2Kx9 (o] 15 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 50 ns, Status Flags
c 7203A-35 2Kx9 C 22 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 35 ns, Status Flags
Cc 7203A-25 2Kx 9 Cc 285 70 PC, JC,RC 28, 32 (JC) | TSO Access Time = 25 ns, Status Flags
C 7203A-15 2Kx9 Cc 40 100 JC,RC 28, 32 (JC) | TSO Access Time = 15 ns, Status Flags
Cc 7204A-50 4K x 9 Cc 15 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 50 ns, Status Flags
c 7204A-35 4K x 9 Cc 22 60 PC, JC,RC 28, 32 (JC) | TSO Access Time = 35 ns, Status Flags
Cc 7204A-25 4K x 9 [ 28.5 70 PC, JC,RC 28, 32 (JC) | TSO Access Time = 25 ns, Status Flags
c 7204A-15 4K x 9 Cc 40 100 JC,RC 28, 32 (JC) | TSO Access Time = 15 ns, Status Flags
(o} 7205A-35 8Kx9 (¢} 222 80 RC 28 TSO Access Time = 35 ns, Status Flags
C 7205A-25 8Kx9 Cc 28.5 90 RC 28 TSO Access Time = 25 ns, Status Flags
Cc 7205A-15 8Kx9 Cc 40 100 RC 28 TSO Access Time = 15 ns, Status Flags
Notes: Technology: Type: Package Type: Features:
B = Bipolar C = Cascadable PC = 600 MIL Plastic DIP TSO = Three-State Output
C = CMOS S = Standalone JC = Plastic Leaded Chip

RC = 300 mil Plastic Dip
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Application-Specific FIFOs

Max
Data
Tech- Part Organ- Rate Max Package Pin
nology Number ization |Type | MHz ||, mA Type Count Features
] Am4701 Dual512x8 | S 17 100 PC, JC 28, 32 (JC) TSO Access Time = 30 ns, 35 ns,
Programmable Flags
c Am4601 512x9 S 28.5 100 RC, JC 28, 32 (JC) TSO Access Time = 25 ns, 35 ns
Programmable Flags
B8 674219 512 x 64K S 10 350 J 40 TSO FIFO RAM Controller, 16-Bit SRAM
Address, Status Flags
Notes: Technology: Type: Package Type: Features:
B = Bipolar C = Cascadable PC,RC = Plastic DIP TSO = Three-State Output
C = CMOS S = Standalone Jc = Plastic Leaded Chip

1-13



First-In First-Out Devices Selector Guide

FIFO Cross Reference Guide

LOW DENSITY CMOS

HIGH DENSITY CMOS

AMD CYPRESS IDT SAMSUNG
67C401-10J CY7C401-10DC IDT72401L10D

67C401-10N CY7C401-10PC IDT72401L10P

67C401-15J CY7C401-15DC IDT72401L15D

67C401-15N CY7C401-15PC IDT72401L15P

67C401-25N CY7C401-25PC IDT72401L25P

67C401-35J CY7C401-25PC IDT72401L25P

67C4013-10J CY7C403-10DC IDT72403L10D

67C4013-10N CY7C403-10PC IDT72403L 10P

67C4013-15J CY7C403-10D0C IDT72403115D

67C4013-15N CY7C403-15PC IDT72043L15P

67C4013-25N CY7C403-15DC IDT72043L25D

67C4013-25N CY7C403-25PC IDT72043L25P

67C402-10J CY7C402-5/-10DC | IDT72402L10D

67C402-10N CY7C402-5/-10PC | IDT72402L10P

67C402-15J CY7C402-15DC IDT72402L15D

67C402-15N CY7C402-15PC IDT72402L15P

67C402-25N CY7C402-25PC IDT72402L25P

67C4023-10J CY7C404-5/-10DC | IDT72404L10D

67C4023-10N CY7C404-5/-10PC | IDT72404L10P

67C4023-15J CY7C404-15DC IDT72404L15D

67C4023-15N CY7C404-15PC IDT72404L15P

67C4023-25N CY7C404-25PC IDT72404L25P

AMD CYPRESS IDT SAMSUNG
Am7200-25JC IDT7200S/L.25J

Am7200-25PC IDT7200S/L25P

Am7200-25RC IDT7200S/L25TP

Am7200-35JC IDT7200S/L35J

Am7200-35PC IDT7200S/L35P

Am7200-35RC IDT7200S/L35TP

Am7200-50JC IDT7200S/L50J

Am7200-50PC IDT7200S/L50P

Am7200-50RC IDT7200S/LSOTP

Am7200-65JC IDT7200S/L65J

Am7200-65PC IDT7200S/L65P

Am7200-65RC IDT7200S/L65TP

Am7200-80JC IDT7200S/.80J/120J

Am7200-80PC IDT7200S/L80P/120P

Am7200-80RC IDT7200S/L80TP/120TP

Am7201-25JC CY7C421-25.C IDT7201SA/LA25J KM75C01AJ-25
Am7201-25PC CY7C420-25PC IDT7201SA/LA25P KM75C01AP-25
Am7201-25RC CY7C421-25PC IDT7201SA/LA25TP KM75C01AN-25
Am7201-35JC CY7C421-40JC IDT7201SA/LA3SJ KM75C01AJ-35
Am7201-35PC CY7C420-40PC IDT7201SA/LA3SP KM75C01AP-35
Am7201-35RC CY7C421-40PC IDT7201SA/LA3STP KM75C01AN-35
Am7201-50JC IDT7201S/L/SA/LAS0J KM75C01AJ-50
Am7201-50PC IDT7201S/L/SA/LASOP KM75C01AP-50
Am7201-50RC IDT7201S/L/SA/LASOTP KM75C01AN-50
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FIFO Cross Reference Guide

HIGH DENSITY CMOS
(Continued)

AMD

" Am7201-65JC

Am7201-65PC
Am7201-65RC
Am7201-80JC
Am7201-80PC
Am7201-80RC
Am7202A-15JC
Am7202A-15RC
Am7202A-25JC
Am7202A-25PC
Am7202A-25RC
Am7202A-35JC
Am7202A-35PC
Am7202A-35RC
Am7202A-50JC
Am7202A-50PC
Am7202A-50RC
Am7203A-15JC
Am7203A-15RC
Am7203A-25JC
Am7203A-25PC
Am7203A-25RC
Am7203A-35JC
Am7203A-35PC
Am7203A-35RC
Am7203A-50JC
Am7203A-50PC
Am7203A-50RC
Am7204A-15JC
Am7204A-15RC
Am7204A-25JC
Am7204A-25PC
Am7204A-25RC
Am7204A-35JC
Am7204A-35PC
Am7204A-35RC
Am7204A-50JC
Am7204A-50PC
Am7204A-50RC
Am7205A-15RC
Am7205A-25RC
Am7205A-35RC

CYPRESS IDT SAMSUNG
CY7C421-65JC IDT7201S/L/SA/LA65J
CY7C420-65PC IDT7201S/L/SA/LAG5P
CY7C421-65PC IDT7201S/L/SA/LAGS TP
IDT7201S/L/SA/LABOJ/120J KM75C01AJ-80
IDT7201S/L/SA/LABOP/120P KM75C01AP-80
IDT7201S/L/SA/LABOTP/120TP KM75CO1AN-80
CY7C425-25JC IDT7202SA/LA25. KM75C02AJ-25
CY7C424-25PC IDT7202SA/LA25P KM75C02AP-25
CY7C425-25PC IDT7202SA/LA25TP KM75C02AN-25
CY7C425-40JC IDT7202SA/LA35) KM75C02AJ-35
CY7C424-40PC IDT7202SA/LA35P KM75C02AP-35
CY7C425-40PC IDT7202SA/LA/35TP KM75C02AN-35
IDT7202S/L/SA/LA50J KM75C03AJ-50
IDT7202S/L/SA/LASOP KM75C02AP-50
IDT7202S/L/SA/LABOTP/120TP KM75C02AN-50

CY7C429-25JC
CY7C428-25PC
CY7C429-25PC
CY7C429-40JC
CY7C428-40PC
CY7C429-40PC

CY7C433-25JC
CY7C432-25PC
CY7C433-25PC
CY7C433-40JC
CY7C432-40PC
CY7C433-40PC

IDT7203S/L35J
IDT7203S/L35P

IDT7203S/L50/65/80J
IDT7203S/L.50/65/80P

IDT7204S/L35J
IDT7204S/L35P
IDT7204S/L.35TP
IDT7204S/L.50/65/80J
IDT7204S/L.50/65/80P
IDT7204S/L.50/65/80TP

IDT7205L25TP
IDT7205L50TP

KM75C03AJ-25
KM75C03AP-25
KM75C03AN-25
KM75C03AJ-35
KM75C03AP-35
KM75C03AN-35
KM75C03AJ-50
KM75C03AP-50
KM75C03AN-50
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Static RAMs

NMOS

Static RAMs

Introduction

AMD's current product offerings in Static RAMs are comprised
of NMOS and application-specific Static RAMs. The NMOS
product offering ranges from 1K to 16K densities.

One of the ASIC RAM products currently in production is the
Am39C10A, a proprietary high performance CMOS Content

*Other than the Am99C10A which is featured in Section 5,
there are no Static RAM data sheets in this book. You may
obtain a data sheet for a specific device by contacting your
local AMD representative or calling the 800 literature number—
(800)222-9323.
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Application-

Specific RAMs

Addressable Memory (CAM) with a capacity of 256 words and
48 bits per word. The Am99C10A is optimized for address de-
coding in Local Area Network (LAN) and bridging applications.
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NMOS
Static RAMs
1K 4K 16K
Am9122 Am2147  Am9044 Am2167
Am91L22 Am21L47 Amg0L44 Am2168
Am2148  Am9114 Am9128

Am21L48 Am91L14
Am2149  Am9150
Am21L49 Am91L50

NMOS Static RAMs

1K Static RAMs
Power Dissipation (mW)
Part Access Pin Supply Temp Package
Number Organization Time (ns) Standby Active Count Voltage Range' Type?
Amg122-25 256x 4 25 N/A 600 22 5V C D,P
Am9122-35 256 x 4 35 N/A 600 22 5V C,M D,P
Am91L22-35 256 x 4 35 N/A 400 22 5V C D, P
Am91L22-45 256x 4 45 N/A 400 22 5V C.M D,P
4K Static RAMs
Power Dissipation (mW)
Part Access Pin Supply Temp Package
Number Organization Time (ns) Standby Active Count Voltage Range' Type?
Am2147-35 4096 x 1 35 150 900 18 5V C DL P
Am2147-45 4096 x 1 45 150 900 18 5V C.M DL FP
Am2147-55 4096 x 1 55 150 900 18 5V Cc,M D,LFP
Am2147-70 4096 x 1 70 100 800 18 5V C,M . D, LFP
Am21L47-45 4096 x 1 45 75 625 18 5V c D.LP
Am21L47-55 4096 x 1 55 75 625 18 5V Cc D, L P
Am2iL47-70 4098 x 1 70 75 625 i8 5V C DL P
Am2148-35 1024 x 4 35 150 900 18 5V C D LP
Am2148-45 1024 x 4 45 150 900 18 5V C,M D,LP
Am2148-55 1024 x 4 55 150 900 18 5V C,M D,LP
Am2148-70 1024 x 4 70 150 900 18 5V CM™M D,LP
Am21L48-45 1024 x 4 45 100 625 18 5V C D.L P
Am21L48-55 1024 x 4 55 100 625 18 5V Cc D,L P
Am21L48-70 1024 x 4 70 100 625 18 5V C D,L P

Notes: see page 1-10
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4K Static RAMs (Cont.)

Power Dissipation (mW)
Part Access Pin Supply Temp Package

Number Organization Time (ns) Standby Active Count Voltage Range' Type?
Am2149-35 1024 x 4 35 N/A 900 18 5V o] D,LP
Am2149-45 1024 x 4 45 N/A 900 18 5V C,M D, L P
Am2149-55 1024 x 4 55 N/A 900 18 5V c,M D,LP
Am2149-70 1024 x 4 70 N/A 900 18 5V C,M DLP
Am21L49-45 1024 x 4 45 N/A 625 18 5V o] D, L P
Am21L49-55 1024 x 4 55 N/A 625 18 5V C D,LP
Am21L49-70 1024 x 4 70 N/A 625 18 5V o] D,L P
Am9044B 4096 x 1 450 N/A 350 18 5V C,M D,P
Am90L44B 4096 x 1 450 N/A 250 18 5V C,M D, P
Am9044C 4096 x 1 300 N/A 350 18 5V C,M D,P
Am90L44C 4096 x 1 300 N/A 250 18 5V C,M D,P
Am9044D 4096 x 1 250 N/A 350 18 5V C,M D,P
Am90L44D 4096 x 1 250 N/A 250 18 5V C,M D, P
Am9044E 4096 x 1 200 N/A 350 18 5V c D, P
Am9OL44E 4096 x 1 200 N/A 250 18 5V c D,P
Am9114B 1024 x 4 450 N/A 350 18 5V C,M D,P
Am91L14B 1024 x 4 450 N/A 250 18 5V Cc,M DP
Am9114C 1024 x 4 300 N/A 350 18 5V C,M D,P
Am91L14C 1024 x 4 300 N/A 250 18 5V C,M D,P
Am9114E 1024 x 4 200 N/A 350 18 5V C,M D,P
Am91L14E 1024 x 4 200 N/A 250 18 5V C,M D,P
Am9150-20 1024 x 4 20 N/A 900 24 5V C DL P
Am9150-25 1024 x 4 25 N/A 900 24 5V C,M D,L P
Am9150-35 1024 x 4 35 N/A 900 24 5V C,M D,LP
Am9150-45 1024 x 4 45 N/A 900 24 5V C,M D,L P
Am91L50-20 1024 x 4 20 N/A 650 24 5V C D,P
Am91L50-25 1024 x 4 25 N/A 650 24 5V o] D,P
Am91L50-35 1024 x 4 35 N/A 650 24 5V C D,P
Am91L50-45 1024 x 4 45 N/A 650 24 5V C D,P

16K Static RAMs
Power Dissipation (mW)
Part Access Pin Supply Temp Package

Number Organization Time (ns) Standby Active Count Voltage | Range’ Type?
Am2167-35 16384 x 1 35 100 600 20 5V Cc D,PL
Am2167-45 16384 x 1 45 100 600 20 5V Cc,M D,P L
Am2167-55 16384 x 1 55 100 600 20 5V C.M D,P,L
Am2167-70 16384 x 1 70 100 600 20 5V C.M D,PL
Am2168-35 4096 x 4 35 150 600 20 5V Cc D,P
Am2168-45 4096 x 4 45 150 600 20 5V C,M D,P,L
Am2168-55 4096 x 4 55 150 600 20 5V C.M D,P L
Am2168-70 4096 x 4 70 150 600 20 5V C.M D, P,
Am9128-10 2048 x 8 100 75 600 24 5V (o] D,P
Am9128-12 2048 x 8 120 150 750 24 5V M D
Am9128-15 2048 x 8 150 75 500 24 5V C,M D,P
Am9128-20 2048 x 8 200 150 700 24 5V C,M D,P
Am9128-70 2048 x 8 70 150 700 24 5V C D,P
Am9128-90 2048x 8 90 150 900 24 5V M D

Notes: see page 2-21
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Application-
Specific RAMs
[ |
] ]
Content
Dual- Addressable
Port RAM Memory
(CAM)
Am2130 Am99C10A
Application-Specific RAMs
Dual Port RAM
Power Dissipation (mW) Pin
Part A Count Supply Temp Package
Number Organization | Time (ns) Standby Active DIP/PLCC | Voltage Range’ Type?
Am2130-55 1024 x 8 55 605/220 935 48/52 5V C.M D,PJ
Am2130-70 1024 x 8 70 605/220 935 48/52 5V C,M D,PJ
Am2130-100 1024 x 8 100 6057220 935 48/52 5V CcC,M D,P,J
Am2130-120 1024 x 8 120 605/220 935 48/52 5V C,M D, P J
Content Addressable Memory (CAM)
Power Dissipation (mW) Pin
Part Access Count Supply Temp Package
Number Organization Time (ns) Standby Active DIP/PLCC| Voltage Range’ Type?
Am99C10A-10| 256 x 48 100 55 715 28/32 5V (o} D,P,J
Am99C10A-70| 256 x 48 70 55 715 28132 5V c D,P,J

Notes: see page 1-10
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SECTION 2

CMOS Erasable Programmable Read
Only Memories (EPROMSs)

Section 2
(EPROMS)

An Introduction to EPROMs

Am27C64

Am27C128
Am27C256
AmM27H256

Am27C512
Am27C512L

Am27C010
Am27H010

Am27HB010

Am27C100

Am27C1024
Am27C020
Am27C2048
Am27C040
Am27C400

Am27C4096
Am27C080
Am27C800

CMOS Erasable Programmable Read Only Memories

64K (8,192 x 8-Bit) CMOS EPROM
128K (6,384 x 8-Bit) CMOS EPROM
256K (32,768 x 8-Bit) CMOS EPROM
High Speed 256K (32,768 x 8-Bit)
CMOS EPROM
512K (65,536 x 8-Bit) CMOS EPROM
Ultra Low Power 512K (65,536 x 8-Bit)
CMOS EPROM
1 Megabit (131,072 x 8-Bit) CMOS EPROM
High Speed 1 Megabit (131,072 x 8-Bit)
CMOS EPROM
High Speed Burst-Mode 1 Megabit
(131,072 x 8-Bit) CMOS EPROM
1 Megabit (131,072 x 8-Bit) ROM Compatible
CMOS EPROM
1 Megabit (65,536 x 16-Bit) CMOS EPROM
2 Megabit (262,144 x 8-Bit) CMOS EPROM
2 Megabit (131,072 x 16-Bit) CMOS EPROM
4 Megabit (524,288 x 8-Bit) CMOS EPROM
4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit)
ROM Compatible CMOSEPROM .. ............
4 Megabit (262,144 x 16-Bit) CMOS EPROM
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM . . ..
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit)

ROM Compatible CMOSEPROM . ............. ‘
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An Introduction to Electrically &
Erasable Read Only Memories
(EPROMSs)

Advanced Micro Devices has consistently improved the CMOS process used to manufacture
EPROMSs to remain the technology leader in the marketplace. in addition to providing lower
cost and higher density EPROM solutions, AMD's advanced CMOS process creates the
highest performance devices in the industry. The devices that achieve high speed through
process technology identified as “Am27C". This family provides the designer with a broad
range of speeds and densities for most designs. AMD has also introduced a family of CMOS
EPROMs that have been designed especially for speed. This “Am27H" family supports 35 ns
and 45 ns speeds at the 256K and 1 Megabit densities, respectively. These are truly the fast-
est EPROMSs in the world.

These high speed “commodity” EPROMSs and ultra-high performance “27H" EPROMs allow
the systems designer to maximize microprocessor efficiency by matching clock speed with
access time. This performance edge also beriefits digital signal processor (DSP) and other
users by doing away with the need for expensive shadow RAM.

AMD’s product portfolio also includes two application specific EPROMSs. For RISC processor
applications, the 27HB010 1 Megabit ‘burst access mode’ EPROM offers a 15 ns sequential
access capability. For portable systems with power sensitive requirements, AMD offers the
Am27C512L. This device is functionally identical to the Am27C512 but offers an 88 percent
power savings. The Am27C512L operates on a miserly 5 mA of current (worst case) in the
active mode at speeds of 5 MHz.
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EPROM Speed Selector Overview

4096K
2048K

1024K

EPROM
Density 512K

256K
128K

64K

Burst
Access

T
15 35 45 55 70 90 120 150 200

Access Time (ns) EPROM Family
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CMOS Erasable Programmable Read Only Memories (EPROMS)

High Speed EPROMs and Microprocessors

Withthe advent of the current generation of high speed microprocessors and their increasing
use in embedded control systems it is becoming more and more important to match clock
speed with memory access time. The impact of a slow memory can have a drastic effect on
system performance and cost. Until recently the designer’s only choices have been to use
PROMs or copy the contents of slow EPROMs into faster DRAMs or SRAMs. Both of these
solutions are expensive in terms of both device cost and board area. Advanced Micro De-
vices manufactures a full line of high speed EPROMSs that enable the designer to produce
systems that allow microprocessors to achieve maximum performance.

The standard method of interfacing to slow EPROMs is by adding wait states to the memory
access cycle. At first this may not seem to be a problem. However, with a typical memory
cycle requiring 3 CPU cycles, each additional cycle is a 30% reduction in speed! The per-
formance of an expensive 25 MHz processor can easily be reduced to that of a 16 MHz ver-
sion simply by adding 2 wait states. This magnitude of performance degradation is not ac-
ceptable in the competitive market of today.

Table 1

CPU Clock Wait EPROM Memory Access

Frequency States Access Time Cycle Time
33 MHz 0 35ns 90 ns
33 MHz 1 70 ns 120 ns
25 MHz 0 45ns 120 ns
25 MHz 1 90 ns 160 ns
20 MHz 0 55 ns 150 ns
20 MHz 1 120 ns 200 ns
16 MHz 0 70 ns 190 ns
16 MHz 1 150 ns 250 ns

The table above lists CPU clock speed and the required EPROM access time for the given
wait states. It should be noted that by inserting just one wait state (see Memory Access Cycle
Time above) the performance of the CPU is degraded to that of the slower clock speed with
zero wait states. Considering the cost premium for the faster CPU, the simple insertion of a
wait state can undermine the cost/performance ratio of the final system.

There have been two traditional engineering solutions to this problem:
| utilize a combination of slow EPROM and faster DRAM and/or SRAM, and
W utilize interleaving banks of memory

Both of the above solutions do work but at the expense of increasing cost to achieve the de-
sired performance. The increased cost comes in the form of:

B inefficient utilization of memory due to duplication

H n

- a aod SRAM/D
paym o

i enaa AN and
g SPECU Oonnvivi winiimuvi, anld

B increase of real estat
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Advanced Micro Devices offers a better solution by eliminating wait states. High speed
(45-120 ns) EPROMs are available, and designing a system using them is very easy. Don't
add wait states! Most manufacturers have a formula listed in their design manuals that is
used to calculate the EPROM access time required. They suggest that you vary the number
of wait states in the formula until you hit on the access time of an EPROM that they manufac-
ture. May we suggest that you use zero wait states in their formula and choose an EPROM
listed in this data book.

Minimum 3 CPU Cycles

Address Address EPROM Data CPU
Ready Buffer Access Buffer Setup
Delay Delay Delay Delay Delay

CPU Memory Access Delay Path

2-6
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CMOS Erasable Programmable Read Only Memories (EPROMSs)

Board Layout and Bypassing Methods for High Speed
EPROMs

Now that you have made the decision to get maximum performance from your microproces-
sor here are afew tips to make sure that your design goes to production smoothly. These tips
are general system tips and are not unique to EPROMSs. They can be used in any high speed
design.

As system speed increases so does the power supply noise, which can disrupt the system if
left unchecked. There are some simple methods for reducing noise that can be used as
guidelines when designing and laying out systems. The extent to which these tips are used in
your design will depend on PC board size, total power supply capacity, length of feed lines
fromthe power supply, presence of a ground plane in the PC board, clock speed, etc. There
is no way to come up with an exact formula to minimize noise, so it is best to start with a stan-
dard setup and then modify it to fit the current design.

Rule of thumb number 1:

W Place a 0.1 pf capacitor as close as possible to every IC between Vcc and GND.
B Place a 1.0 pf capacitor between Vcc and GND for every four ICs on a power trace.

GND

Rule of thumb number 2:

W Use power planes if you can.

This generally requires a multi-layer PC board that uses one or two of the internal layers to
carry the power to each IC with very large traces. Don't forget to provide heat relief on the
holes.

2-7
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Ground
Plane

Typical Ground Plane
Heat Relief Pattern

B |f power planes cannot be used for some reason, then do not snake the trace.

Use a comb pattern to distribute the power to the ICs. Run heavy buses down the side of the
board with smaller traces taking the power between the ICs and smaller traces yet taking the
power to the individual ICs.

Rule of thumb number 3:

If you must wire wrap the prototype design place the bypass capacitors on the wire side of the
board and solder them directly to the socket. Save yourself a lot of time and trouble and do
this before you wire the board.

Rule of thumb number 4:

When wiring a prototype do not channel the wires. This looks nice but you will spend a lot of
time looking for cross talk problems, where the signal is coupled from one wire to another.
Use direct point-to-point wiring.

Rule of thumb number 5:

Use a crow foot wiring pattern and not a daisy chain pattern. Have the heel of the crow foot at
the signal source to drive the entire foot.

Signal
Source

O | O ]

O 1 O N

O \‘3\1: N

O 1 O N

d £ d % »

C ] O n| C 1

O 5 O 0 O N

O N O n O 0

Example of a Crow Foot Pattern
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Signal
Source
0 qd b d b
O (] O (] O ]
O 0 (1 [ ]
O | O ] [ ]
O ] O (1 [ ]
O g/ﬁ ] O ]
C O u O Bl
O ] O i O ]

Example of a Daisy Chain Pattern

If there are too many destinations for the signal to be supplied from a single pin, use a modi-
fied crow foot.

Signal

Source
O O ] O (]
O ] \:l O (]
O ] ]
d p/\ P =
O [ O uj
O C 1 O n|
O ] 1 [ ]
0 0 O 0 O M

Example of a Modified Crow Foot Pattern
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Am27C64

8,192 x 8-Bit CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fast access time-55 ns

B Low power consumption:
-100 pA maximum standby current

W Programming voltage: 12.75V
B Single +5 -V power supply

JEDEC-approved pinout
+10% power supply tolerance
Fast Flashrite™ programming

Latch—-up protected to 100 mA from -1 V to
Vec+1V

GENERAL DESCRIPTION

The Am27C64 is a 64K-bit, ultraviolet erasable pro-
grammable read-only memory. It is organized as 8,192
words by 8 bits per word, operates from a single +5-V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP) pack-
ages.

Typically, any byte can be accessed in less than 55 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C64 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a muttiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumptionis only 100 mW in active mode, and 250 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random.

Data Output
BLOCK DIAGRAM DAt
o— Vcc f._._A_.__\
e Htt
O VPP
Output Enabl
OF é’rtf: Engablee ™
CE —*] and [—1 Output Buffers
PGM—*{ Prog Logic
f—— Y —> i
3] Decoder || Y-Gating
Ao-Arz . )
Addresey —=| ¢ | es5388i
nputs | 721 Decoder s | Cell Matix
B — Y
— |
11419-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C64
Ordering Part Number
+5% Vcc Tolerance -55 -75 -255
+10% Vcc Tolerance - -70 -90 -120 -150 -200 -250
Max. Access Time (ns) 55 70 90 120 150 200 250
CE (E) Access (ns) 55 70 90 120 150 200 250
OE (G) Access (ns) 35 40 40 50 65 75 100

2-10
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CONNECTION DIAGRAMS
Top View
DIP LCC*
—— —~
veel] 107 28] vee : <
A2} 2 27[] PGM (F) -
Ar(]3 26 [] NC s Eo8p 9
A [] 4 25[] As 00000
aslls 241 Ao AT PP BT A
i 23] An A 8L A
Asll7 22[] BE@G) Ay Ay
A2[] 8 21[] Ao Ay NC
Aalle 20[] TE® 22 OF @
A
Aof] 10 19 ! 10
DQ E 11 18 % x Ao CE®
0 NC Y 12 DQ,
pa: [} 12 17]] pas DQ, DQ,
pazl} 13 161 pas .
eno(j14  15[] pas P Ao
- g8g2ddd
* Also Available in a 32-pin rectangular plastic leaded chip carrier g; 11419-003A
Notes: =
1. JEDEC nomenclature is in parantheses.
2. Don't use (DU) for PLCC.
LOGIC SYMBOL
13
Ao-A12
8
DQo-DQ7
—CE(F)
—PGM (G)
11419-004A
PIN DESCRIPTION
Ao - A12 = Address Inputs
CE(® = Chip Enable Input
DQo-DQ7 = Data Inputs/Outputs
OE(G) = Output Enable Input
PGM (F) = Program Enable Input
Vce = Vcc Supply Voltage
Vep = Program Supply Voltage
GND = Ground
NC = No Internal Connection
DU = No External Connection
Am27C64 2-1
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ORDERING INFORMATION

Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of:

AM27C64

LR

Device Number

a.
b. Speed Option
c.
d
e

Package Type

. Temperature Range
. Optional Processing

a. DEVICE NUMBER/DESCRIPTION

Am27C64

8K x 8-Bit CMOS UV EPROM

Valid Combinations

AM27C64-55 DC, DCB,
AM27C64-70 DI, DIB, LC,
AM27C64-75 LCB, LI LB
AM27C64-90 DC. DCB, DI,
AM27C64-120 DIB, DE, DEB,
AM27C64-150 'E%'LL%?:L"-E'E
AM27C64-200

AM27C64-255

. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
| Industrial (40 to +85°C)
E = Extended Commercial (~55 to +125°C)

PACKAGE TYPE

D = 28-Pin Ceramic DIP (CDV028)

L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

SPEED OPTION
See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.
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ORDERING INFORMATION

OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of:

AM27C64

=20

b.
c.
d. Temperature Range
e. Optional Processing

19

Device Number

. Speed Option

Package Type

-L—— e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (-40°C to +85°C)

c. PACKAGE TYPE

P = 28-Pin Plastic DIP (PD 028)
J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

Am27C64
8K x 8-Bit CMOS OTP EPROM

Valid Combinations

AM27C64-90 Jc, PC
AM27C64-120

AM27C64-150 Je, pC,
AM27C64-200 Ji, PI
AM27C64-255

L a DEVICE NUMBER/DESCRIPTION

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.

Am27C64
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Ap?roved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed
by a combination of: Device Number ‘

Speed Option

Package Type

Temperature Range

Lead Finish

Paooe

AM27C64 -90 B X A

L—— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C64
8K x 8-Bit CMOS UV EPROM

Valid Combinations

Valld Combinations Valid Combinations list configurations planned
AM27C64-90 to be supported in volume for this device. Con-
AM27C64-120 sult the local AMD sales office to confirm avail-

ability of specific valid combinations, or to check

AM27C64-150 /BXA, /BUA on newly released combinations.
AM27C64-200
AM27C64-250 Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11.

2-14 Am27C64
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FUNCTIONAL DESCRIPTION
Erasing the Am27C64

In order to clear all locations of their programmed con-
tents, itis necessary to expose the Am27C64 to an ultra-
violet light source. A dosage of 15 W seconds/cm2 is re-
quired to completely erase an Am27C64. This dosage
can be obtained by exposure to gn ultraviolet lamp-
wavelength of 2537 Angstroms ( A)-with intensity of
12,000 uW/cm2 for 15 to 20 minutes. The Am27C64
should be directly under and about one inch from the
source and all filters should be removed from the UV
light source prior to erasure.

Itis important to note that the Am27C64, and similar de-
vices, will erase with light sources having wavelengths
shorter than 4000 A. Although erasure times will be
much longer than with UV sources at 2537 A, neverthe-
less the exposure to fluorescent light and sunlight will
eventually erase the Am27C64 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or sub-
stance.

Programming the Am27C64

Upon delivery, or after each erasure, the Am27C64 has
all 65,336 bits in the “ONE", or HIGH state. “ZEROs" are
loaded into the Am27C64 through the procedure of pro-
gramming.

The programming mode is entered when 12.75+0.25V
is applied to the Vee pin, CE is at ViL, and PGM is at ViL.

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 us
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc =6.25 V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vpp = 5.25 V.

Program Inhibit

Programming of multiple Am27C64s in parallel with dif-
ferent data is also easily accomplished. Except for CE,
all like inputs of the parallel Am27C64 may be common.
A TTL low-level program pulse applied to an Am27C64
PGM input with Vep = 12.75 + 0.25 and CE LOW will pro-
gram that Am27C64. A high-level CE input inhibits the
other Am27C64s from being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The

verity should be performed with O and CE at Vi.. PGM
at Vi, and Vep between 125V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmeed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C64.

To activate this mode, the programming equipment
must force 12.0 £ 0.5 V on address line As of the
Am27C64. Two identifier bytes may then be sequenced
fromthe device outputs by toggling address line Ao from
ViLto ViH. All other address lines must be held at Vi dur-
ing auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
byte 1 (Ao = ViH), the device identifier code. For the
Am27C64, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQy7) defined as the parity bit.

Read Mode

The Am27C64 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs tOE after the falling edge of
OE, assuming that CE has been LOW and addresses
have been stable for at least tacc—toe.

Standby Mode

The Am27C64 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placed in
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C64 also has a TTL-standby mode which reduces
the maximum Vcc currentto 1.0 mA. Itis placed in TTL-
standby when CE is at VIH. When in standby mode, the
outputs are in a high-impedance state, independent of
the OE input.

Output OR-Tieing

To accomodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

Am27C64 2-15
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It is recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising

and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 pF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Pins _
Mode CE OE PGM A0 A9 Vep Outputs
Read ViL Vi X X X Vce Dout
Output Disable ViL ViH X X X Vce High Z
Standby (TTL) ViH X X X Vce High Z
Standby (CMOS) Vec+03V X X X Vee High Z
Program ViL X ViL X X Vep DN
Program Verify Vi ViL ViH X X Vep Dour
Program Inhibit ViH X X X X Vep High Z
Auto | Manufacturer Vi ViL X ViL VH Vee 01H
Select | Code
(Note 3) | pevice Code Vi Vi X ViH VH Vce 15H
Notes:

1. X can be either ViL or VIH
2. V=120V 05V

3. Ai-Ag = A10-A12=ViL

4

. See DC Programming Characteristics for Vep voltage during programming.

2-16
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ABSOLUTE MAXIMUM RATINGS

OPERATING RANGES

3108{?3 'Ff,eonépgature: 6510 4 125°C Commercial (C) Devices
roaucts 0 + ° o
Al Other Products 6510 + 150°C Case Temperature (Tc) 01to +70°C
Ambient Temperature Industrial (1) Devices .
with Power Applied -55 0 +125°C Case Temperature (Tc) —40 to +85°C
Voltage with Respect to Ground: Extended Commercilal (E) Devices
All pins except Ag, Vrp, and Case Temperature (Tc) -55to +125°C
Vce (Note 1) -0.6toVcc +0.6 V Military (M) Devices
Ag and Vpr (Note 2) -0.61t0 135V Case Temperature (Tc) -55to +125°C
Vee -06t07.0V Supply Read Voltages:
. Vcc/Vep for Am27C64—-XX5 +4.7510 +5.25V
Stresses above those listed under *“Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a Vec/Vep for Am27C64-XX0 +4.50t0 +6.50 V

stress rating only; functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Notes:

1. During transitions the inputs may overshoot GND to
~2.0 V for periods of up to 20 ns. Maximum DC voltage on
input and I/O may overshoot to Vcc + 2.0 V for periods up
to 20 ns.

2. During transitions, Ag and Vpp may overshoot GND to

=2.0 V for periods of up to 20 ns. Ag and Vpp must not ex-
ceed 13.5 V for any period of time.

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 4, 5 & 8)

TTL and NMOS Inputs
Parameter| Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage lon = —400 mA 24 \"
Vou Output LOW Voltage lo.=2.1 mA 0.45 Vv
ViH Input HIGH Voltage 2.0 Vee + 0.5 \'
Vi Input LOW Voltage -0.5 +0.8 \')
lu Input Load Current Vin=0Vto Vcc C/I Devices 1.0 A
E/M Devices 5.0
o Output Leakage Current | Vour =0V to Vcc C/I Devices 10 HA
E/M Devices 10
lect Vcc Active Current CE=VIL, C/l Devices 30
(Note 5) f=5 MHz, mA
lout = 0 mA E/M Devices 30
(Open Outputs)
lcc2 Vcc Standby Current CE=Vm, C/l Devices 1.0 mA
OE=Vu E/M Devices 1.0
Ipp1 Vep Supply Current CE=0E=Vu, 100 pA
(Read) (Note 6) Vpp = Vce
Am27C64 2-17
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DC CHARACTERISTICS over operating range unless otherwise specified (Continued)

CMOS Inputs
Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage lon = —400 pA 2.4 \"
Vo Output LOW Voltage loo=2.1mA 0.45 v
ViH Input HIGH Voltage Vec - 0.3 Vec + 0.3 v
ViL Input LOW Voltage -0.5 +0.8 '
] Input Load Current Vin=0Vto Vcc C/! Devices 1.0 pA
E/M Devices 5.0
Lo Output Leakage Current | Vout =0V to Vcc C/l Devices 10 HA
E/M Devices 10
Icct Vce Active CE=VL, C/l Devices 25 mA
Current (Note 5) f=5MHz,
lour = 0 MA E/M Devices 25
(Open Outputs)
lcc2 | Vee Standby Current CE=Vcc+03V | C/l Devices 100 HA
E/M Devices 120
IpP1 Vrp Supply Current CE = OE = Vi, Vep = Vce 100 pA
(Read) (Note 6)
CAPACITANCE (Notes 2, 3, & 7)
Parameter | Parameter
Symbol | Description Test Conditions Typ. Max. Unit
CiNt Address Input Capacitance ViN=0V 8 12 pF
Cinz OE Input Capacitance ViN=0V 8 12 pF
Cina CE Input Capacitance ViN=0V 9 12 pF
Cour Output Capacitance Vour=0V 8 12 pF
Notes:

® NN AN

Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
Typical values are for nominal supply voltages.
This parameter is only sampled and not 100% tested.

Caution: The Am27C64 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
lcc1 is tested with OF = Vi to simulate open outputs.

Maximum active power usage is the sum of lcc and lpp.
TA = 25°C, f = 1 MHz.
During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Maximum DC voltage on input pins may overshoot to Vcc + 2.0 V for periods less than 20 ns.

2-18

Am27C64



AMD n

SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 3, & 4)
Parameter Am27C64
‘Symbols Parameter -70, -255
JEDEC |Standard | Description Test Conditions -56 | <75 | -90 | -120 |-150 | -200 | -250 | Unit
tavav tacc Address to Min. ns
OutputDelay |CE=OE=Viw|Max.| 55| 70 | 90 | 120 | 150 | 200 | 250
teLav tce Chip Enable to Min. ns
Output Delay OE=Vui Max.| 55| 70 | 90 | 120 | 150 | 200 | 250
teLav toe Output Enable Min. ns
to Output Delay | CE = Vi Max.| 35| 40 |40 | 50 | 65 | 75 | 100
tenza, toF Output Enable Min. ns
taHaz HIGH to Output
Float (Note 2) Max.| 25| 25 |25 | 30 | 30 | 30 | 30
taxax toH Output Hold
from Addresses, Min. 0 0 0 0 0 0 0 ns
CE, or OE,
whichever Max.
occurred first
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

. This parameter is only sampled and not 100% tested.

2
3. Caution: The Am27C64 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
4

. For the -85, -70, and -75:
Output Load: 1 TTL gate and Ci = 30 pF,
Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0to 3 V,
Timing Measurement Reference Level: 1.5 V for inputs and outputs.

For all other versions:

Output Load: 1 TTL gate and CL = 100 pF,
Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0.45t0 2.4 V,
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs.

Am27C64
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SWITCHING TEST CIRCUIT

Device
Under
Test

Ct = 100 pF including jig capacitance (30 pF for -55, -70, and -75)

2.7kQ

+5V

Diodes = IN3064
or Equivalent

11419-005A

SWITCHING TEST WAVEFORMS

X} Test Points<X

Input Output

24V
20V

0.8V

20V
0.8V

045V

AC Testing: Inputs are driven at 2.4 V for a logic “1”
and 0.45 Vfor a logic “0”. Input pulse rise
and fall times are < 20 ns.

3V

1.5V X < Test Points -’th Vv

Output

ov
Input

11419-006A

AC Testing: Inputs are driven at 3.0 V for a logic “1”
and 0 V for a logic “0”. Input pulse rise
and fall times are < 20 ns for -55, -70,
and -75 devices.
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SWITCHING WAVEFORMS
Key to Switching Waveforms

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromHtoL fomHto L
May Will be
Change Changing
fromLto H fromLto H
Don'’t Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Oft” State
KS000010
24 —m———— ——— e et
Addresses y 20 Ad%’;’l.s;’es
0.45 K08 e

toE —*
(Note 1)

tacc
wz Nt  S7777]
Output
AN

Notes: 11419-007A
1. OF may be delayed up to tacc—toE after the falling edge of CE without impact on tacc.
2. tor is specified from OE or CE, whichever occurs first.

Am27C64 2-21
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PROGRAMMING FLOW CHART

A

Interactive
Section

Verify Section

.
|

Start

'

Address = First Location

v

Vcc=6.25V
VePp=12.75V

!

X=0

!

Program One 100 ps Pulse

S

Increment Address

Figure 1. Flashrite Programming Flow Chart

v

Increment X

Yes

Verify Byte
?

Last Address

Vce Vep =525V

Verify All
Bytes
?

Pass

Device Passed

Y

Device Failed

11419-008A
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2, & 3)

Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
I Input Current (All Inputs) ViN=ViLor VH 10.0 A
Vi Input LOW Level (All Inputs) -0.3 0.8 \
ViH Input HIGH Level 2.0 Vcc + 0.5 \"
VoL Output LOW Voltage During Verify loo=2.1mA 0.45 \'
Vo Output HIGH Voltage During Verify lon = —400 pA 24 \'
VH Ag Auto Select Voltage 115 125 \"
Icca Vce Supply Current (Program & Verify) 50 mA
Ipp2 Ve Supply Current (Program) CE=Vi, OE=Vm 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 Vv
Vpp Flashrite Programming Voltage 12.5 13.0 \')

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2, & 3)

Parameter Symbols Parameter
JEDEC Standard Description Min. Max.| Unit

taveL tas Address Setup Time 2 us
tozaL toes OE Setup Time 2 us
teLPL tces CE Setup Time 2 us
tDVEL tos Data Setup Time 2 us
tGHAX taH Address Hold Time 0 us
{EHDX loH Data Hold Time 2 us
teHaz torp Output Enable to Output Float Delay 0 100 ns
tves tves Vep Setup Time 2 us

tELEH1 tpw PGM Program Pulse Width 95 105 | ps
tves tves Vcc Setup Time 2

taLav toe Data Valid from OE 100 | ns

Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.

2. When programming the Am27C64, a 0.1 pF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

Am27C64
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PROGRAMMING ALGORITHM WAVEFORMS (Notes 1 & 2)

VIN [ &———————— Program > Program Verify —
Addresses ViL JK §<
le— tAS — HI-Z l tAH
1 y - 4
. k 7 Data Out
Data ——_—gt Data in Stable ¥ X Vald -§
toFp
Vpp [+ tDS —™ }4- tCe ™ ™ MAX
Vep 3
ViL
Voo + 1 ja— tvpS —
4
Vee
Vce
[*— tvcs —™
ViH
CE Vi
Vi tces =™
—y
PGM ViL S& ;IZ
ViH I‘_ tPw _-I i | R
1& MAX —
OE ViL ¥ /

Notes:
1. The input timing reference level is 0.8 V for ViL and 2 V for ViH.
2. toE and tDFp are characteristics of the device, but must be accommodated by the programmer.
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Am27C128

16,384 x 8-Bit CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fast access time-55 ns

B Low power consumption:
-100 pA maximum standby current

B Programming voltage: 12.75 V
B Single +5 -V power supply

JEDEC-approved pinout
+10% power supply tolerance
Fast Flashrite™ programming

Latch-up protected to 100 mA from -1 V to
Vec +1V

GENERAL DESCRIPTION

The Am27C128 is a 128K-bit, ultraviolet erasable pro-
grammable read-only memory. It is organized as 16,384
words by 8 bits per word, operates from a single +5-V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP)
packages.

Typically, any byte can be accessed in less than 55 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C128 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD's CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 100 mW in active mode, and 250 pW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random.

BLOCK DIAGRAM

Data Ou:g:ls

o— Vcc —_— e
o—= GND
= Httt
Output Enabl
OE—* CI:?: Enablo [
CE—* and —a4 Output Buffers
PGM—*1 Prog Logic
= ot [Ed vGai
—»| Decoder |- -(ating
Ao-A13 —: ::
Addressy — X s | 13107281t
nputs 1 21 Decoder | coli Matix
—d .
— -
11420-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C128
Ordering Part Number
+5% Vcc Tolerance -55 -75 -255
+10% Vcc Tolerance - -70 -90 -120 -150 -200 | -250
Max. Access Time (ns) 55 70 90 120 150 200 250
CE (E) Access (ns) 55 70 90 120 150 200 250
OE (3) Access (ns) 35 40 40 50 65 75 100
Publication# 11420 Rev.B Amendment0
2-25
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CONNECTION DIAGRAMS
Top View

DIP LCC*
=\ &
vep[] 1© 28] vee g &
A2} 2 27 [] PGM (P) L2 oE
~ ¥ a0 85 Q
Ar[]3 26[] Ars << >Z>0 2
¢ MMMMMMM\
ot N i UEETES
asl]s 241 A A T 15 2[T A
A6 23] An As ] ]s Aq
asll7 22[] oE@©®) Ay 2] Ay
rlle 211 Ao ol NG
allo 20[] CE®) y OE©)
A1 A10
Ao[] 10 19[] par A, CED
bl 11 18[] DQe NC bQ,
pa: [] 12 17[] pas DQ, DQg
DQZ[ 13 16]004 17 18 19 20
GND[] 14 15[] pas il o e o
§d22d9¢
11420-002A o s
*  Also Available in a 32-pin rectangular plastic leaded chip carrier 2 11420-003A
Z
Notes: =
1. JEDEC nomenclature is in parantheses.
2. Don't use (DU) for PLCC.
LOGIC SYMBOL
14
Ao-A13
8
DQo-DQ7
—=CE ()
——PGM (P)
11420-004A
PIN DESCRIPTION
Ao - A3 = Address Inputs
CE® = Chip Enable Input
DQo-DQ; = Data Inputs/Outputs
OE (G) = Output Enable Input
PGM (P) = Program Enable Input
Vcc = Vcc Supply Voltage
Vep = Program Supply Voltage
GND = Ground
NC = No Internal Connection
DU = No External Connection
2-26 Am27C128
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of:

AM27C128

B35

saoom

£

Device Number
. Speed Option
Package Type

Temperature Range
Optional Processing

L.

Am27C128

a. DEVICE NUMBER/DESCRIPTION

16K x 8-Bit CMOS UV EPROM

Valid Combinations

AM27C128-55 DG, DCB,
AM27C128-70 LC.LCB
AM27C128-75

AM27C128-90 DC, DCB, DI,
AM27C128-120 E(l:B-L%% ?_FB-
AM27C128150 ) |, LE, LEB,
AM27C128-200

AM27C128-255

OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
| = Industrial (-40 to +85°C)
E = Extended Commaercial (-55 to +125°C)

. PACKAGE TYPE

D = 28-Pin Ceramic DIP (CDV028)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

. SPEED OPTION

See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.

Am27C128
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ORDERING INFORMATION

OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
Device Number

Speed Option

Package Type

Temperature Range

formed by a combination of:

AM27C128 90

|
1o

b

C.

d.
e

. Optional Processing

L e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| Industrial (—40°C to +85°C)

c. PACKAGE TYPE
P = 28-Pin Plastic DIP (PD 028)
J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

a. DEVICE NUMBER/DESCRIPTION

Am27C128

16K x 8-Bit CMOS OTP EPROM

Valid Combinations

AM27C128-90 Jc, PC,
AM27C128-120
AM27C128-150 Jc, PC,
AM27C128-200 Ji, Pl
AM27C128-255

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.

2-28
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several ackages and operating ranges. APL (Aprrovod
Products List) products are fully compliant with MIL-STD—SOBBgareﬁuirements. he order number (Valid Combination) is formed
v

by a combination of: a. umber
b. Speed Option
¢. Package Type
d. Temperature Range
e. Lead Finish
AM27C128 =90 /B X A

L— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C128
16K x 8-Bit CMOS UV EPROM

Valid Combinations

Yalld Combinations Valid Combinations list configurations planned
AM27C128-90 to be supported in volume for this device. Con-
AM27C128-120 sult the local AMD sales office to confirm avail-

ability of specific valid combinations, or to check

AM27C128-150 /BXA, /BUA on newly released combinations.
AM27C128-200
AM27C128-250 Group A Tests

Group A tests consist of Subgroups
1,2,8,7,8,9,10, 11.
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FUNCTIONAL DESCRIPTION
Erasing the Am27C128

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C128 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C128. This dos-
age can be obtained by exposure to,an ultraviolet
lamp—wavelength of 2537 Angstroms ( A)—with inten-
sity of 12,000 uW/cm2 for 15 to 20 minutes. The
Am27C128 shouid be directiy under and about one inch
from the source and all filters should be removed from
the UV light source prior to erasure.

It is important to note that the Am27C128, and similar
devices, will erase with Jight sources having wave-
lengths shorter than 4000 A. Although erasure times will
be much longer than with UV sources at 2537 A, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C128 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or sub-
stance.

Programming the Am27C128

Upon delivery, or after each erasure, the Am27C128
has all 131,072 bits in the “ONE”, or HIGH state. “ZE-
ROs" are loaded into the Am27C 128 through the proce-
dure of programming.

The programming mode is enteredwhen 12.75+0.25V
is applied to the Vep pin, CE s at ViL, and PGM is at ViL.

Forprogramming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 pus
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc = 6.25 V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vep = 5.25 V.

Program Inhibit

Programming of multiple Am27C128s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C128 may be
common. A TTL low-level program pulse applied to an
Am27C128 PGM input with Vep = 12.75 + 0.25 and CE
LOW wiii program that Am27C128. A high-ievei CE in-
put inhibits the other Am27C128s from being pro-
grammed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE and CE at Vi.. PGM
at V4, and Vpp between 125V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmeed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C128.

To activate this mode, the programming equipment
must force 12.0 + 0.5 V on address line As of the
Am27C128. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViLto ViH. All other address lines must be
held at ViL during auto select mode.

Byte 0 (Ao = Vi) represents the manufacturer code, and
byte 1 (Ao = ViH), the device identifier code. For the
Am27C128, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQv) defined as the parity bit.

Read Mode

The Am27C128 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs toe after the falling edge of OE,
assuming that CE has been LOW and addresses have
been stable for at least tacc—toE.

Standby Mode

The Am27C128 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placedin
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C128 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placed in
TTL-standby when CEis at Vin. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.
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Output OR-Tieing

To accomodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not occur.
itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Pins
Mode CE OE PGM A0 A9 Vep Outputs
Read Vie ViL X X X Vce Dour
Output Disable Vi ViH X X X Vee High Z
Standby (TTL) ViH X X X X Vce High Z
Standby (CMOS) Vcc+03V X X X Vce High Z
Program ViL X ViL X X Vep Din
Program Verify Vi ViL ViH X X Vep Dour
Program Inhibit ViH X X X X Vpp High Z
Auto Manuiacturer

Select | Code Vi ViL X Vie VH Vce O1H
(Notes -
3&4) | Device Code Vi Vi X ViH VH Vee 16H

Notes:

1. X can be either Vi or ViH

2. VH=120V105V

3. A1-Ag = A10-A12 = ViL

4. Aa=X

4. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTP Products —651t0 + 125°C
All Other Products —65to + 150°C
Ambient Temperature

with Power Applied -55to +125°C

Voltage with Respect to Ground:
All pins except Ag, Ve, and
Vce (Note 1)

Ag and Vee (Note 2)

-0.6toVcc+0.6V
-0.610 135V

Vce -06t07.0V

Stresses above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Notes:

1. During transitions the inputs may overshoot GND to
—2.0 V for periods of up to 20 ns. Maximum DC voltage on
input and I/0 may overshoot to Vcc + 2.0 V for periods up
to 20 ns.

2. During transitions, Ag and Vpp may overshoot GND to

—2.0 V for periods of up to 20 ns. Ag and Vpp must not ex-
ceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (1) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -55 to +125°C
Military (M) Devices

Case Temperature (Tc) -55 10 +125°C
Supply Read Voltages:

Vce/Vep for Am27C128-XX5 +4.7510 45.25V

Vee/Nep for Am27C128-XX0 +4.50t0 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

(Notes 1,4,5 & 8)
TTL and NMOS Inputs
Parameter| Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage loH = —400 mA 24 \"
VoL Output LOW Voltage loL=2.1 mA 0.45 '
ViH Input HIGH Voltage 2.0 Vec+05] Vv
ViL Input LOW Voltage -0.5 +0.8 \'
lu Input Load Current Vin=0 Vto Vce C/I Devices 1.0 pA
E/M Devices 5.0
o Output Leakage Current | Voutr =0V to Vce C/l Devices 5 pA
E/M Devices 10
Icct Vce Active Current CE=Vu, C/I Devices 30
(Note 5) f =5 MHz, mA
lout = 0 MA E/M Devices 30
(Open Outputs)
Iccz Vcc Standby Current CE =V, C/l Devices 1.0 mA
OE=ViL E/M Devices 1.0
IPPy Vep Supply Current CE=0E =V, Vpp = Vcc 100 HA
(Read) (Note 6)
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DC CHARACTERISTICS over operating range unless otherwise specified (Cont'd.)

CMOS Inputs
Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage lon = —400 pA 2.4 v
Vo Output LOW Voltage loL=2.1 mA 0.45 \"
ViH Input HIGH Voltage Vcc-0.3| Vec + 0.3 \
ViL Input LOW Voltage -0.5 +0.8 Vv
Iu Input Load Current Vin=0Vto Vcc C/I Devices 1.0 HA
E/M Devices 5.0
o Output Leakage Current | Vout =0 V to Vcc C/l Devices 10 HA
E/M Devices 10
Icc Vce Active CE=VL, C/I Devices 25 mA
Current (Note 5) f=5 MHz,
loutr = 0 mA E/M Devices 25
(Open Outputs)
lcc2 Vce Standby Current CE=Vcc+03V C/l Devices 100 HA
E/M Devices 120
IpP1 Vep Supply Current CE = OE = Vi, Vpp = Vcc 100 HA
(Read) (Note 6)
CAPACITANCE (Notes 2, 3, & 7)
Parameter | Parameter
Symbol | Description Test Conditions Typ. Max. Unit
CiN1 Address !nput Capacitance ViN=0V 8 12 pF
Cinz OE Input Capacitance VIN=0V 8 12 pF
Cina CE Input Capacitance ViN=0V 9 12 pF
Cour Output Capacitance Vour=0V 8 12 pF
Notes:

©ON OO A WD~

overshoot to Vcc + 2.0 V for periods less than 20 ns.

Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp.
Typical values are for nominal supply voltages.

This parameter is only sampled and not 100% tested.
Caution: The Am27C128 must not be removed from, or inserted into, a socket or board when Vep or Vcc is applied.
lcc1 is tested with OF = ViH to simulate open outputs.
Maximum active power usage is the sum of lcc and Ipp.
Ta = 25°C, f = 1 MHz.
During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maximum DC voltage on output pins may

Am27C128
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 3, & 4)
Parameter Am27C128
Symbols Parameter -70, -255
JEDEC |Standard | Description Test Conditions 55 | -75 | -90 |-120 [-150 | -200 | -250 | Unit
tavav tacc Address to Min. ns
OutputDelay |CE=0OE=Viw|Max.| 55 | 70 [ 90 | 120 | 150 | 200 | 250
teLav tce Chip Enable to - Min. ns
Output Delay OE =V Max.| 55 | 70 [ 90 | 120 | 150 | 200 | 250
teLav toe Output Enable Min. ns
to Output Delay | CE = ViL Max.| 35| 40 {40 | 50 | 65 | 75 | 100
teHaz, tor Output Enable Min. ns
taHaz HIGH to Output Max.| 25| 25 |25 | 30 | 30 | 30 | 30
Float (Note 2)
taxax toH Output Hold Min. 0 0 0 0 0 0 0 ns
from Ad-d_resses,
CE, or OE, Max.
whichever
occurred first
Notes:

1. Vece must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.
. This parameter is only sampled and not 100% tested.

2
3. Caution: The Am27C128 must not be removed from, or inserted into, a socket or board when Vpp or Vcg is applied.
4

. For the -585, -70, and -75:

Output Load: 1 TTL gate and CL = 30 pF,

Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0to 3V,
Timing Measurement Reference Level: 1.5 V for inputs and outputs.

For all other versions:

Output Load: 1 TTL gate and CL = 100 pF,
Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0.45102.4 V,
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs.
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SWITCHING TEST CIRCUIT
Device
Under L 2
Test l
T C js.z kQ

Cu = 100 pF including jig capacitance (30 pF for -65, -70, and -75)

A 2.7kQ
’4—;%—-: 5V
Diodes = IN3064
or Equivalent
= 11420-005A

SWITCHING TEST WAVEFORMS

24V 20V 20V
08 VX> Test Points<X 0:8 Vv

045V
Input Output

AC Testing: Inputs are driven at 2.4 V for a logic “1”
and 0.45 V for a logic “0". Input pulse
rise and fall times are < 20 ns.

3v
1.5 VX‘- Test Points -’X 1.5V

Input Output
11420-006A

AC Testing: Inputs are driven at 3.0 V for a logic “1*
and 0 Vfor a logic “0”. Input pulse rise and
fall times are < 20 ns for -55, -70,
and -75 devices.

Am27C128 2-35



AMD l."

Notes:

AN

SWITCHING WAVEFORMS
Key to Switching Waveforms
WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
§ § \ § \ May Will be
Change Changing
M fomHtolL fromHto L
May Will be
Change Changing
fromLto H fromLto H
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Off” State
KS000010
24 —m————\ y——————————cccc et
Addresses F 20 Addre§ses 2.0
0.45 K_0.8 Va_“?____________o;s_
EE \L_ ----------
tce
GE ceafeccaccaa tOF
tog —» (Note 2)
(Note 1) tOH
tacc —————» .
o HI-Z Notet) /7777 Valid HI-Z
utput Output
11419-007A

1. OE may be delayed up to tacc—toE after the falling edge of CE without impact on tacc.
2. toF is specified from OE or CE, whichever occurs first.
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Interactive
Section

Verify Section

Start

)

Address = First Location

Y

VOC =625V
Vpp = 12.75 V

v

X=0

v

Program One 100 us Pulse

Increment Address

v

Increment X

v

Yes

Verify Byte
?

Last Address

Vec Vep = 5.25 V

]

Device Failed

Device Passed
. 11420-008A
Figure 1. Flashrite Programming Flow Chart
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DC PROGRAMMING CHARACTERISTICS (TA = +25°C +5°C) (Notes 1, 2, & 3)

Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
lu Input Current (All inputs) ViN=ViLor ViH 10.0 HA
ViL Input LOW Level (All inputs) -0.3 08 \")
VH Input HIGH Level 2.0 Vec +0.5 \'
Vo Output LOW Voltage During Verify lo.=2.1mA 0.45 v
VoH Output HIGH Voltage During Verify lon = ~400 pA 24 \'
VH Ag Auto Select Voltage 115 125 v
lcc Vce Supply Current (Program & Verify) 50 mA
Ipp Vep Supply Current (Program) CE = Vi, OE = Vi 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 )
Vep Flashrite Programming Voltage 125 13.0 v

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2, & 3)

Parameter Symbols Parameter
JEDEC Standard Description Min. Max.{ Unit

tAvEL tas Address Setup Time 2 us
tozaL toes OE Setup Time 2 us
teLpL tces CE Setup Time 2 us
toveL tos Data Setup Time 2 us
taHAX taH Address Hold Time 0 us
teHOX toH Data Hold Time 2 us
taHaz torp Output Enable to Output Float Delay 0 100 ns
tves tves Vep Setup Time 2 us
tELEH tew PGM Program Pulse Width 95 105| us
tvcs tvcs Vcc Setup Time 2

taLav toe Data Valid from OE 100 | ns

Notes:

1. Vce must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.

2. When programming the Am27C128, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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PROGRAMMING ALGORITHM WAVEFORMS (NOTES 1 & 2)

Addresses

Data

Vep

Vee

CE

PGM

OE
Notes:

ViH D —— Program Program Verify
ViL K ’K
S 7} p—— _ 0.
e o AH
HI-Z
4 U 4
. 7 Data Out
— Data in Stable 1 PRt B
toFP
Vep  [*— tos —* e g > ™ MAX
Vi /
Vee + 1 o tvbs —=
Vce /
le— tycs —>
ViH
i N\
ViH < tces ™
p
e N F
VH "— tPw -" [<*— tOES fe— 1OE —>|
MAX —
VL K }
11420-009A

1. The input timing reference level is 0.8 V for Vi and 2 V for ViH.
2. toe and torp are characteristics of the device, but must be accommodated by the programmer.

Am27C128
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Am27C256

32,768 x 8-Bit CMOS EPROM

e

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fast access time-55 ns

B Low power consumption:
-100 pA maximum standby current

B Programming voltage: 12.75 V
B Single +5 -V power supply

JEDEC-approved pinout
+10% power supply tolerance
Fast Flashrite™ programming

Latch—up protected to 100 mA from -1 V to
Vec+1V

GENERAL DESCRIPTION

The Am27C256 is a 128K-bit, ultraviolet erasable pro-
grammable read-only memory. It is organized as 32,768
words by 8 bits per word, operates from a single +5-V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP)
packages.

Typically, any byte can be accessed in less than 55 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C256 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 100 mW in active mode, and 250 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random.

Data Outputs
BLOCK DIAGRAM ?)Qo—Dg;‘
Ot
GND
g ttttt
o —~{ B o |
and —1 Output Buffers
CE—* Prog Logic
Y K3 )
o Decoder |-ta] Y-Gating
Ac-Au | o] )
A".;’;,‘if; —> X o | 262,144-Bit
——| Decoder : Cell Matrix
L,
08007-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C256
Ordering Part Number
+5% Vcc Tolerance -55 -75 -255
+10% Vcc Tolerance - -70 -90 -100 -120 -150 -200 -250
Max. Access Time (ns) 55 70 90 100 120 150 200 250
CE (E) Access (ns) 55 70 90 100 120 150 200 250
OE (G) Access (ns) 35 40 40 40 50 85 75 100
Publication# 08007 Rev. F Amendment
2-40
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CONNECTION DIAGRAMS
Top View
DIP LCC*
«
vep[] 1° 28 g Vee g
A2[] 2 27 A ,\N&g’83.‘2
A7[]s 26 [] A3 <<>2>54 <
Asl] 4 2s[] As M
4 3 2 1 30
Asls 24[] Ao Ag Ag
i 23[] An Ag Ag
All7 22[] OF @) Ay A,
Az2(] 8 21 :l A10 :3 gg =
Al 20[] TE(F) A? N (6]
1 10
Aol] 10 19 J DQ7 A, TEE
DQo ] 11 18 j DQs NC DQ,
pas [} 12 17]] pas DQ, J ]13 DQg
0. [ 13 16 oo 1415 1618 19 20
GND[] 14 15|] DQs B A A
Zz Z
08007-002A 88 o ag 88
* Also Available in a 32-pin rectangular plastic leaded chip carrier §
Notes: = 08007-003A
1. JEDEC nomenclature is in parantheses.
2. Don't use (DU) for PLCC.
LOGIC SYMBOL
15
Ao-A14
8
DQo-DQ7
—=CE(®)
——{OE (@)
08007-004A

PIN DESCRIPTION

Ao —As =
CE( =
DQo - DQ7
OE @)

Vce =
Vpp =
GND =
NC
DU

Address Inputs

Chip Enable Input

Data Inputs/Outputs
Output Enable Input
Vce Supply Voltage
Program Supply Voltage
Ground

No internal Connection
No External Connection

Am27C256
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number

b. Speed Option

d. Temperature Range

e. Optional Processing

B
-I—————— e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

AM27C256 55 I

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)
E = Extended Commercial (-55 to +125°C)

c. PACKAGE TYPE
D = 28-Pin Ceramic DIP (CDV028)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C256
32K x 8-Bit CMOS UV EPROM

Valid Combinations Valid Combinations
¥ Valid Combinations list configurations planned to be
AM27C256 55 DC, DCB, supported in volume for this device. Consult the lo-
AM27C256-70 LC, LCB cal AMD sales office to confirm availability of specific
AM27C256-75 valid combinations or to check on newly released
AM27C256-90 combinations, and to obtain additional data on
DC, DCB, DI, AMD’s standard military grade products.

AM27C256-100 EICBL%EB. IID-FB‘
AM27C256-120 LlB', LE, LEé,
AM27C256-150

AM27C256-200
AM27C256-255
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ORDERING INFORMATION
OTP Products

AMD standard products are available in several

formed by a combination of:

AM27C256

29

Opﬂon
Plckauo Type
. Temperature Ran

eanc

| A

Am27C256

a. DEVICE NUMBER/DESCRIPTION

32K x 8-Bit CMOS OTP EPROM

Valid Combinations
AM27C256-90 JC, PC
AM27C256-120
AM27C256-150 JC, PC,
AM27C256-200 JI, Pl
AM27C256-255

. Optional Processing

. TEMPERATURE RANGE

packagD: and operatmg ranges. The order number (Valid Combination) is

OPTIONAL PROCESSING
Blank = Standard processing

C = Commercial (0 to +70°C)
| = Industrial (~40°C to +85°C)

PACKAGE TYPE

P = 28-Pin Plastic DIP (PD 028)

J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

. SPEED OPTION

See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD's standard military grade products.

Am27C256

2-43



AMD a

MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Aprroved
Products List) products are fully compliant with MIL-STD-883C reﬂuiraments. he order number (Valid Combination) is formed
by a combination of: . Device Number

. Speed Option

Package Type

. Temperature Range

Lead Finish

eaoow

AM27C256 90 B X A

-L——— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C256
32K x 8-Bit CMOS UV EPROM

Valid Combinations

Vaild Combinations Valid Combinations list configurations planned
AM27C256-90 to be supported in volume for this device. Con-
AM27C256-100 sult the local AMD sales office to confirm avail-

ability of specific valid combinations, or to check

AM27C256-120 on newly released combinations.
AM27C256-150 /BXA, /BUA
AM27C256-200 Group A Tests
AM27C256-250 Group A tests consist of Subgroups

1,2,3,7,8,9,10, 11.
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FUNCTIONAL DESCRIPTION
Erasing the Am27C256

In order to clear all locations of their programmed con-
tents, itis necessary to expose the Am27C256 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C256. This dos-
age can be obtained by exposure to,an ultraviolet
lamp—wavelength of 2537 Angstroms ( A)—with inten-
sity of 12,000 uW/cmz for 15 to 20 minutes. The
Am27C256 should be directly under and about one inch
from the source and all filters should be removed from
the UV light source prior to erasure.

It is important to note that the Am27C256, and similar
devices, will erase with Jight sources having wave-
lengths shorter than 4000 A. Although erasure times will
be much longer than with UV sources at 2537 A, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C256 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or sub-
stance.

Programming the Am27C256

Upon delivery, or after each erasure, the Am27C256
has all 262,144 bits in the “ONE", or HIGH state. “ZE-
ROs" are loaded into the Am27C256 through the proce-
dure of programming.

The programming mode is entered when 12.75+0.25V
is applied to the Vpp pin, OE is at Vin, and CE is at ViL.

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
2) reduces programming time by using initial 100 ps
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the OTP
EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc =6.25 V and Vpp = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vpp =5.25 V.

Program Inhibit

Programming of multiple Am27C256s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C256 may be
common. A TTL low-level program pulse applied to an
Am27C256 CE input with Vep = 12.75 + 0.25 and OE
HIGH will program that Am27C256. A high-level CE in-
put inhibits the other Am27C256s from being pro-
grammed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE at Vi, CE at Vi,
and Vep between 12.5 Vto 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C256.

To activate this mode, the programming equipment
must force 12.0 £ 0.5 V on address line Ag of the
Am27C256. Two identifier bytes may then be se-
guenced from the device outputs by toggling address
line Ao from ViLto ViH. All other address lines must be

held at ViL during auto select mode.

Byte 0 (Ao = Vi) represents the manufacturer code, and
byte 1 (Ao = ViH), the device identifier code. For the
Am27C256, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQ7) defined as the parity bit.

Read Mode

The Am27C256 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs toe after the falling edge of OE,
assuming that CE has been LOW and addresses have
been stable for at least tacc—toe.

Standby Mode

The Am27C256 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placedin
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C256 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placed in
TTL-standby when CE is at Vin. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.
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Output OR-Tieing

To accomodate multiple memory connections, a two—
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

it is recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 pF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Pins

Mode CE OE Ao A9 Vep | Outputs
Read ViL ViL X X Vce Dour
Output Disable Vi ViH X X Vce High Z
Standby (TTL) ViH X X X Vce High Z
Standby (CMOS) Vec+03V X X X Vce High 2
Program Vi ViH X X Vrp Din
Program Verify ViH Vi X X Vep Dour
Program Inhibit ViH ViH X X Vpep High Z
SAelljgc):t ggggfactu rer Vi Vi ViL VH Vee 01H
(Notes -
384) Device Code Vi Vi Vi VH Vee 10H

Notes:

1. Xcan be either ViL or Vi4

2. VH=120V+05V

3. Ai-Ag = A10-Ar2 = ViL

4. Aizand Ays=X

5. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:

OTP Products —6510 + 125°C

All Other Products —65 to + 150°C
Ambient Temperature
with Power Applied -55 to +125°C
Voltage with Respect to Ground:

All pins except Ao, Ve, and

Vee (Note 1) -0.6toVcc+06V
As and Vep (Note 2) -06t0135V
Vce -06t0o7.0V

Stresses above those listed under “Absolute Maximum Rat-
ings" may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these
m other conditions above those indicated in the opera-

jonal sections of this specification is not implied. Exposure of

the device to absolute maximum ratii
tended periods may affect device reliability.

Notes:

conditions for ex-

1. During transitions the inputs may overshoot GND to
-2.0V for periods of up to 20 ns. Maximum DC voltage on

input and 1/0 may overshoot to Vcc + 2.0 V for periods up

to 20 ns.

2. During transitions, Ag and Vpp may overshoot GND to

—2.0 V for periods of up to 20 ns. Ag and VPP must not ex-
ceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (1) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercilal (E) Devices

Case Temperature (Tc) -55to +125°C
Military (M) Devices

Case Temperature (Tc) -55to +125°C
Supply Read Voltages:

Vce/Vep for Am27C256—-XX5 +4.75t0 +5.25V

Vec/Vee for Am27C256-XX0 +4.50t0 +56.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

(Notes 1,4, 5 & 8)
TTL and NMOS Inputs
Parameter| Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage loH = —400 mA 24 \'}
Vou Output LOW Voltage loo=2.1mA 0.45 v
ViH Input HIGH Voltage 20 Vee + 0.5 v
Vi Input LOW Voltage -0.5 +0.8 \'J
] Input Load Current Vin=0 Vto Vcc C/l Devices 1.0 MHA
E/M Devices 5.0
o Output Leakage Current | Voutr =0V to Vcc C/| Devices 10 MHA
E/M Devices 10
lect Vcc Active Current CE= VL, C/l Devices 30
(Note 5) f=5MHz, mA
lout = 0 MA E/M Devices 50
(Open Outputs)
lcc2 Vcc Standby Current CE=Vw, C/l Devices 1.0
OE=Vw EM Devices 1.0
Ipp1 Vrp Supply Current CE=0E= Vi, Vpp = Vcc 100 MA
(Read) (Note 6)
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DC CHARACTERISTICS over operating range unless otherwise specified (Continued)

CMOS Inputs
Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage lon = —400 pA 24 Vv
Vo Output LOW Voltage loo=2.1mA 0.45 Vv
ViH Input HIGH Voltage Vcc - 0.3 Vec + 0.3 \'/
ViL Input LOW Voltage -0.5 +0.8 \'
] Input Load Current ViIN=0Vto Vce C/I Devices 1.0 pA
E/M Devices 5.0
o Output Leakage Current | Vour =0V to Vcc C/I Devices 10 HA
E/M Devices 10
lect Vce Active CE=VI, C/I Devices 25 mA
Current (Note 5) f =5 MHz,
lout = 0 mA E/M Devices 25
(Open Outputs)
lecz Vce Standby Current CE=Vcc+03V C/I Devices 100 HA
E/M Devices 120
Ipp1 Vrp Supply Current CE=0E=Vu, Vpp=Vcc 100 pA
(Read) (Note 6)
CAPACITANCE (Notes 2,3, & 7)
Parameter | Parameter
Symbol | Description Test Conditions Typ. Max. Unit
Cint Address Input Capacitance VN=0V 8 12 pF
Cinz OE Input Capacitance ViN=0V 8 12 pF
Cins C—flnput Capacitance ViN=0V 9 12 pF
Cour Output Capacitance Vour=0V 8 12 pF
Notes:
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
2. Typical values are for nominal supply volitages.
3. This parameter is only sampled and not 100% tested.
4. Caution: The Am27C256 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
5. lcci is tested with OF = ViH to simulate open outputs.
6. Maximum active power usage is the sum of lcc and Ipp.
7. TA=25°C, f= 1 MHz.
8. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maximum DC voltage on output pins may

overshoot to Vcc + 2.0 V for periods less than 20 ns.
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SWITCHING CHARACTERISTICS over operating ranges
(Notes 1, 3, & 4)

unless otherwise specified

Parameter Am27C256
Symbols Parameter -70, -255,
JEDEC |Standard | Description Test Conditions -55| -75 | -90 | -120 |-150 | -200 | -250 | Unit
tavav tacc Address to Min. ns
OutputDelay |CE=OE=Vi|Max.| 55| 70 | 90 | 120 | 150 | 200 | 250
teLav tce Chip Enable to Min. ns
Output Delay | OE =V Max.| 55 | 70 | 90 | 120 | 150 | 200 | 250
teLav toe Output Enable Min. ns
to Output Delay | CE = V. Max.| 35| 40 [ 40 | 50 | 65 | 75 | 100
teHza, tor Output Enable Min. ns
teHaz HIGH to Output Max.| 256 | 25 |25 | 30 | 30 | 30 | 30
Float (Note 2)
taxax toH Output Hold Min. 0 0 0 0 0 0 0 ns
from Addresses,
CE, or OE, Max.
whichever
occurred first
Notes:

1.

2
3.
4

Output Load: 1 TTL gate and Ci = 30 pF,
Input Rise and Fall Times: 20 ns,
Input Pulse Levels:0to 3 V,

Timing Measurement Reference Level: 1.5 V for inputs and outputs.
For all other versions:
Output Load: 1 TTL gate and CL = 100 pF,
Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0.45t0 2.4 V,
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs.

Vee must be applied simultaneously or before Vep, and removed simultaneously or after Vpp.
. This parameter is only sampled and not 100% tested.

Caution: The Am27C256 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
. For the -55, -70, and -75:

Am27C256
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SWITCHING TEST CIRCUIT

Device |
Under >
Test

CL = 100 pF including jig capacitance (30 pF for -55, —70, and -75)

2.7kQ

5V

Diodes = IN3064
or Equivalent

08007-005A

SWITCHING TEST WAVEFORMS

24V
20V X " 20V
08V > Test Pomls<X 08V

045V

Input Output

AC Testing: Inputs are driven at 2.4 V for a logic “1” and
0.45 V for a logic “0". Input pulse rise and fall
times are <20 ns.

3V

ov

1.5 \X* Test Points == 15V

Input Output
08007-006A

AC Testing: Inputs are driven at 3.0 V for a logic “1”

and 0 Vfor alogic “0". Input pulse rise and
fall times are < 20 ns for -55,
-70, and -75 devices.
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SWITCHING WAVEFORMS
Key to Switching Waveforms

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromHto L fomHto L
May Will be
Change Changing
from Lto H fromLto H
Don't Care, Changing,
Any Change State
Permitted Unknown
KX\ /77 DoesNat Center
Impedance
“Oft" State
KS000010
24 20 Addresses 20
. resses .
Addresses X 08 Valid 0.8
0.45 N
CE \
K e eeeeeea
tce
GE cocecavrcana tDF -
toE — (Note 2)
(NO‘O 1) toH
tacC """ ...
Outout HI-Z Notet) /777 ]7 Valid X HI-Z
utp ARARAN Output 75—
Notes:  TTmmmEITtecccesees 08007-007A
1. OF may be delayed up to tacc—toE after the falling edge of CE without impact on tacc.
2. tor is specified from OF or CE, whichever occurs first.
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Start

?

Address = First Location

y

Vecc=6.25V
Vep = 1275 V

v

Interactive
Section

X=0

v

Program One 100 ps Pulse

—

Increment Address

Verify Section

Figure 1. Flashrite Programming Flow Chart

v

Increment X

v

Yes

Verify Byte
?

Last Address

Vcec Vep =5.25V

Verify All
Bytes
?

Pass

Device Passed

\ J

Device Failed

08007-008A
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
lu Input Current (All Inputs) ViN=ViLorViu 10.0 HA
Vi Input LOW Level (All Inputs) -0.3 0.8 \")
ViH Input HIGH Level 2.0 Veec + 0.5 \"
Vou Output LOW Voltage During Verify loL=2.1mA 0.45 v
VoH Output HIGH Voltage During Verify lon = ~400 pA 2.4 \"
VH Ag Auto Select Voltage 11.5 12.5 v
lec Vce Supply Current (Program & Verify) 50 mA
lep Vee Supply Current (Program) CE =V, OE=Vw 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 \
Vep Flashrite Programming Voltage 125 13.0 Vv

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C $5°C) (Notes 1, 2, & 3)

Parameter Symbols Parameter
JEDEC Standard Description Min. | Max. | Unit
taveL tas Address Setup Time 2 us
tozeL toes OE Setup Time 2 us
toveL tos Data Setup Time 2 us
tGHAX taH Address Hold Time 0 us
teHox toH Data Hold Time 2 us
leHaz loFp Output Enable to Output Float Delay 0 100 ns
tves tves Vep Setup Time 2 us
tELEH tPw CE Program Pulse Width 95 105 us
tvcs tvcs Vce Setup Time 2 us
taLav toe Data Valid from OE 100 ns
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.

2. When programming the Am27C256, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

Am27C256
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PROGRAMMING ALGORITHM WAVEFORMS (Notes 1 & 2)

Addresses

Data

Ver

Vee

OE

Notes:

| Program

Program Verify —

le— tAS —> HI-Z —q tAH
] . K

— Data in Stable _E 3 Da\t/aalgm 4
Ve e o . 1o > j-ay  iDFP
Vcc /
Vec+ 1 j— tvpPS
Vee /

[e— tvcs —®
ViH

' r
ViL Sl- 7?
Vi Id— tpw —-l <% tOES [e— {OE —»
MAX —
Vi j&' }
08007-009A

1. The input timing reference level is 0.8 V for Vi and 2 V for VIH.

2. toE and toFp are characteristics of the device, but must be accommodated by the programmer.
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Am27H256 Advanced
32,768 x 8-Bit High Speed CMOS EPROM Denlero

DISTINCTIVE CHARACTERISTICS
B Industry's fastest
-35ns 256K-bit CMOS EPROM
B Pin compatible with Am27C256
B High speed Flashrite™ programming
-Typically less than 5 seconds

# Versions avallable in industrial and military
temperature ranges

® + 10% power supply tolerance avallable

GENERAL DESCRIPTION

The Am27H256 is an ultra-high speed 256K-bit CMOS
UV EPROM. It utilizes the standard JEDEC pinout mak-
ingitfunctionally compatible withthe Am27C256, but with
signiﬁcanﬂy faster access capab:lny This supenor ran-

At Aamnann anmmabilibis cnctilba fomme n famecanad bhimbe ama~

Wlll a.edd \.upaumly T8Suns iroim a 1oCusSea lllgl l‘bpb'w
design implemented with AMD's advanced CMOS proc-
ess technology. This offers users bipolar speeds with
higher density, lower cost and proven reliability.

This device is ideal for use with the fastest processors. At
35ns, the Am27H256 completely eliminates perform-
ance-draining wait states without using bank-interleaving
and caching techniques. Designers may take full advan-

tage of high speed digital signal processors and micro-
processors by allowing code to be executed at full
speed directly out of EPROM. Typical applications
include laser pnmers swutchmg networks graphics,

simdoababioma amad damibal almonl meanaaniom

WOTRSI1auons ana Ulglldl Dlglldl plwcabmg

The Am27H256 supports AMD's Flashrite program-
ming algorithm which allows the entire chip to be pro-
grammed in typically less than 5 seconds.

Itis available in DIP as well as surface mount packages
and is offered in commercial, industrial, and extended
temperature ranges.

DATA OUTPUTS
DQ,-DQy

—

T

OUTPUT
BUFFERS

Y
GATING

BLOCK DIAGRAM
o—= Vee
o——» GND
o—b VPP
OE ——s{ OUTPUT ENABLE
CHIP ENABLE
AND
CE—* PROG LOGIC
_— Y
—
] DECODER
—
Ag-Aqs —
moREss { |
—» DECODER
—
—b

262,144-BIT
CELL MATRIX

14944-001A

Publication# 14944 Rev. B Amendment 0
issue Date: March 1901
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PRODUCT SELECTOR GUIDE
Family Part No. Am27H256
Ordering Part No:
Voo £5% -35V05 - - -
Vo 2 10% -35 —45 -55 -70
‘Max. Access Time (ns) 35 45 55 70
CE (E) Access Time (ns) 35 45 55 70
OE (G) Access Time (ns) 20 20 25 35
CONNECTION DIAGRAMS
Top View
DIPs Lce*
_ : £
VPPE ! » j Vee <'\ 3 >n. S >8 (1 3
Az 2 27 [ Ay ot ot R e e I e Y e Y
A7 > 2] ] A Ag 4 3 2 1 22 30 A
As ]+ 25 [ ] Ag . A
As s 24 [ Ag s ’
Ay 23 [ Ay s A
Ao 2[] @G Aj NC
A2 s 21 [ 1Ay A, OE @)
Ay s » [ &g A Ao
Ao [0 1 [] oa, ! _
oa, [ 1t 18 0a, Ao CE®
oQ, [ 12 173 ba, Ne 0Q;
0Q, [ 16 D ba, 0g, DQg
ano [T 14 5[] pa, = =
§g§3d¢qg¢d
14944-002A g 14944-003A
Notes:
1. JEDEC nomenclature is in parentheses. * Also available in 32-pin rectangular plastic leaded chip
2. Don't Use (DU) for PLCC. carrier
PIN DESCRIPTION LOGIC SYMBOL
A~-A, = Address Inputs 15
An-A
CE(E) = Chip Enable Input E,Zi> 0 714
DQ-DQ, = Data Inputs/Outputs 8
OE(G) = Output Enable Input DQ,-DQ, <¢>
Vee = V. Supply Voltage
Ve, = Program Supply Voltage CE©®
GND = Ground | OE @)
NC = No Internal Connection
14944-004A
2-56 Am27H256



AMD n

ORDERING INFORMATION
Standard Information

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination)
is formed by a combination of: a. Device Number

AM27H256

b. Speed Option

c. Package Type
d. Temperature Range

e. Optional Proc

35 D ¢

| E—

Valid Combinations

AM27H256-35 DC, DCB, DI, DIB,
AM27H256-35v05 | LC, LI, LCB, LIB
AM27H256-45 DC, DCB, DE,
AM27H256-55 DEB, DI, DIB, LC,

AM27H256-70

LCB, LI, LIB, LE, LEB

—a. DEVICE NUMBER/DESCRIPTION

Am27H256
32K x 8-Bit High Speed CMOS UV EPROM

. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
| = Industrial (-40 to +85°C)
E = Extended Commercial (-55 to +125°C)

. PACKAGE TYPE

D = 28-Pin Ceramic DIP (CDV028)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

. SPEED OPTION

See Product Selector Guide and
Valid Combinations

Valid Combinations
Valid Combinations list configurations planned tobe
supported in volume for this device. Consult the
local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations.

Am27H256
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ORDERING INFORMATION (Cont'd.)

OTP Products (Preliminary)

OTP Products (Preliminary)

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination)
is formed by a combination of: a. Device Number

b. Speed Option
c. Package Type
d. Temperature Range
e. Optional Processing

L.

AM27H256  -45_ P c

o

—a. DEVICE NUMBER/DESCRIPTION
Am27H256
32K x 8-Bit High Speed CMOS OTP EPROM

Valid Combinations
AM27H256-45
AM27H256-55 PC, JC
AM27H256-70

. OPTIONAL PROCESSING

Blank = Standard processing

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

. PACKAGE TYPE

P = 28-Pin Plastic DIP (PD 028)

J = 32-Pin Rectangular Plastic Leaded Chip Carrier
(PL 032)

. SPEED OPTION

See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the
local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations.
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ORDERING INFORMATION (Cont'd.)
APL Products

APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MiL-STD-883C requirements. The order number (Valid Combination) is formed
by a combination of: Device Number

Speed Option

Device Class

. Package Type
. Lead Finish

AM27H256 45 L?_ X T
e. LEAD FINISH

A = Hot Solder Dip

saoose

d. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
U = 32-Pin Rectangular Ceramic Leadless Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION

See Product Selector Guide and
Valid Combinations
— a. DEVICE NUMBER/DESCRIPTION
Am27H256
32K x 8-Bit High Speed CMOS UV EPROM
Valid Combinations
Valid Combinations list configurations planned
Valid Combinations 1o be supported in volume for this device. Consult
the local AMD sales office to confirm availability
AM27H256-45 /BXA. /BUA of specific valid combinations or to check for
AM27H256-55 g newly released valid combinations.
AM27H256-70
Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11.
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FUNCTIONAL DESCRIPTION

Erasing the Am27H256

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27H256 to an
ultraviolet light source. A dosage of 15 W seconds/cm?
is required to completely erase an Am27H256. This
dosage can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 Angstroms (A)—with inten-
sity of 12,000 pW/cm? for 15 to 20 minutes. The
Am27H256 should be directly under and about one inch
from the source and all filters should be removed from
the UV light source prior to erasure.

It is important to note that the Am27H256, and similar
devices, will erase with light sources having wave-
lengths shorterthan 4000 A. Atthough erasure times will
be much longer than with UV sources at 2537 A, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27H256 and exposure to them
should be prevented to realize maximum system reliabil-
ity. If used in such an environment, the package window
should be covered by an opaque label or substance.

Programming the Am27H256

Upondelivery, or after each erasure, the Am27H256 has
all bits inthe “ONE", or HIGH state. “ZEROs" are loaded
into the Am27H256 through the procedure of program-
ming.

The programming mode is entered when 12.75+ 0.25 V
is applied to the V,,, pin, CEis atV,, and OE is at V. For
programming, the data to be programmed is applied 8
bits in parallel to the data input/output pins.

The Flashrite programming algorithm reduces program-
ming time by using initial 100 ps pulses followed by a
byte verification to determine whether the byte has been
successfully programmed. If the data does not verify, an
additional pulse is applied for a maximum of 25 pulses.
This process is repeated while sequencing through each
address of the EPROM.

The Flashrite programming algorithm programs and
verifies atV . = 6.25Vand V,, = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with V. =V, =5.25 V.

Program Inhibit

Programming of multiple Am27H256s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27H256 may be
common. A TTL low-level program pulse applied to an
Am27H256 CE input with V,,, = 12.75 + 0.25 V and OE
HIGH will program that Am27H256. A high-level CE
input inhibits the other Am27H256 from being pro-
grammed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were corre? programmed. The
verify should be performed with OE atV,, CEat V,, and
V;e between 12.5Vto 13.0 V.

w

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching the
device to be programmed with its corresponding pro-
gramming algorithm. This mode is functional inthe 25°C
+ 5°C ambient temperature range that is required when
programming the Am27H256.

To activate this mode, the programming equipment must
force 12.0 + 0.5 V on address line A, of the Am27H256.
Two identifier bytes may then be sequenced from the
device outputs by toggling address line A fromV, toV .
All other address lines must be held at V, during auto
select mode.

Byte 0 (A, =V, ) represents the manufacturer code, and
byte 1(A, = V,), the device identifier code. For the
Am27H256, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, withthe MSB (DQ,)
defined as the parity bit.

Read Mode

The Am27H256 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Assuming that
addresses are stable, address access time (t,..) is equal
to the delay from CE to output (t ). Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. Data is
available at the outputs t, after the falling edge of O,
assuming that CE has been LOW and addresses have
been stable for at least t,. .~ t

-
Standby Mode

The Am27H256 has a standby mode which reduces the
maximum V. current to 50% of the active current. It is
placed in standby mode when CE is at V,,. The amount
of current drawn in standby mode depends on the
frequency and the number of address pins switching.
The Am27H256 is specified with 50% of the address
lines toggling at 10 MHz. A reduction of the frequency or
quantity of address lines toggling will significantly reduce
the actual standby current.

Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not
occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and
connected to the READ line from the system control bus.
This assures that all deselected memory devices are in
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their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced onthe rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the
output capacitance loading of the device. At a mini-

mum, a 0.1-uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device
between V. and GND to minimize transient effects. In
addition, to overcome the voltage drop caused by the
inductive effects of the printed circuit board traces on
EPROM arrays, a 4.7-uF bulk electrolytic capacitor
should be used between V. and GND for each eight
devices. The location of the capacitor should be close to
where the power supply is connected to the array.

MODE SELECT TABLE

Mode Pins CE OF A, A V,, | Outputs
Read vV, vV, X X Ve Dot
Output Disable \A V., X X Vee Hi-Z
Standby Vi X X X Ve Hi-Z
Program A Vi X X Vee D,
Program Verify Vo Vo X X Vee Dour
Program Inhibit Vi Vi X X Vee Hi-Z
Auto Select Manufacturer Code V. Vi V. Va Vee O1H
(Note 3 & 5) Device Code V. V. Vi Vi Vee 10H
Notes:

1.V, =120V 05V
2. X = Either VorV,
3. A|_AI'A10_A14'V|L

4. See DC Programming Characteristics for V,,, voltage during programming.
5. The Am27H256 uses the same Flashrite algorithm during program as the Am27C256.

Am27H256
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature

OTP product —65 to 125°C

All other products -65 to 150°C
Ambient Temperature

with Power Applied -55 to +125°C
Voltage with Respect to Ground:

All pins except A;, V,,;, and

Vee -0.6to V. +0.5V

Ajand V., -0.6t0 135V

o -0.6t07.0V

Stresses above those listed under ‘Absolute Maximum
Ratings” may cause permanent damage to the device. This
is a stress rating only; functional operation of the device at
these or any other conditions above those indicated in the
operational sections of this specification is not implied.
Exposure of the device to absolute maximum rating
conditions for extended periods may affect device reliability.

Notes:

1. Minimum DC voltageoninputor /Ois—0.5 V. Duringtran-
sitions, the inputs may overshoot GND to —2.0V for per-
iods of up to 10 ns. Maximum DC voltage on input and
VO is V. +0.5 V which may overshootto V. +2.0 V for
periods up to 20 ns.

2. For A, and V,, the minimum DC input is —0.5 V. During
transitions, A, and V. may overshoot GND to -2.0 V for
periods of upto 10 ns. A, and V. must not exceed 13.5
V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (T) 0to +70°C
Industrial () Devices

Case Temperature (T.) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (T,) -5510 +125°C
Military (M) Devices

Case Temperature (T_) -55 to +125°C
Supply Read Voltages:

V¢ for Am27H256-XXV05 +4.75t0+5.25 V

V. for Am27H256-XX +4.50t0 +5.50 V

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

2-62 Am27H256



AMD n

DC CHARACTERISTICS over operat
Products, Group A, Subgroups 1, 2, 3, 7, a

::? range unless otherwise specified. (Notes 1, 4, 5, & 8) (for APL

8 are tested unless otherwise noted)

Parameter Parameter
Symbol Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage low = -4 MA 24 v
Vo Output LOW Voltage lo = 12mMA 0.45 v
Ve Input HIGH Voltage (Note 9) 2.0 Ve + 05 v
vV, Input LOW Voltage (Note 9) -03 +08 v
I Input Load Current Vy=0Vito+ V. 1.0 pA
lo Output Leakage Current Vosr=0Vio+ V. 10 pA
CE=V,,t=10MHz| C Devices 50
lecy V. Active Current (Note 5) loyr = O MA mA
(Open Outputs) VEM Devices 60
| V_. Standby C CE=V C Devices 2 A
andby Current - m
e * " VVEM Devices 35
lopy V,, Current During Read CE=OEaV, V.=V 100 pA
(Note 6)
Capacitance (Notes 2, 3, and 7)
Parameter Parameter Test Covozs CLvos2
Symbol Description Conditions Typ. Max. Typ. Max. Unit
Cos Address
Input Capacitance Vu=0V 6 10 6 9 pF
Cpo OE Input Capacitance V,=0V 10 12 7 9 pF
Chs CE Input Capacitance V,=0V 10 10 7 9 pF
Cour Output Capacitance Vour =0V 8 12 6 9 pF
Notes:
1. V., must be applied simultaneously or before V,,, and removed simultaneously or after V..
2. Typical values are for nominal supply voltages.
3. This parameter is only sampled, not 100% tested.
4. Caution: the Am27H256 must not be removed from (or inserted into) a socket when V. or V,, is applied.
5. I, is tested with OE - V,, 1o simulate open outputs.
6. Maximum active power usage is the sum of |, and I,,..
7. T,=425°C,f =1 MHz.
8. Minimum DC Input Voltage is 0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less
than 10 ns. Maximum DC Voltage on output pins is V. +0.5 V which may overshoot to V. +2.0 V for periods
less than10 ns.
9. Tested under static DC conditions.
Am27H256 263



AMD n

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes
1, 3, & 4) (for APL Products, Group A, Subgroups 9, 10, and 11 are specified unless
otherwise noted)

Parameter Am27H256
Symbols
L Parameter Test =35, - - -
JEDECPBtandard Description Conditions -35V05 | —45 -55 -70 Unit
wotacd Address to Output Delay [CE=OE=V,, [Min. - - - -
C =C, ns
Max. 35 45 55 70
te ovice Chip Enable to Output OE=V,, Min. - - - -
Delay C . =C, ns
Max. 35 45 55 70
te ot Output Enable to CE=V, Min. - - - -
aravioe Output Delay C. = CLI‘L ns
Max. 20 20 25 35
Chip Enable HIGH or Min. 0 0 0 0
| S tor Output Enable HIGH, C =C, ns
teoz |(Note 2) | Whichever Comes Max 20 20 25 35
First, to Output Float
Output Hold from Min. 0 0] 0 0
toxton Addresses, CE, or OF, ns
Whichever Occured First Max. - - - -
Notes:
1. V. must be applied simultaneously or before V,,,, and removed simultaneously or after V...
2. This parameter is only sampled, not 100% tested.
3. Caution: The Am27H256 must not be removed from (or inserted into) a socket or board when Vv, orV,_ is applied.
4. Output Load: 1 TTLgateand C= C_
Input Rise and Fall Times: 5 ns
Input Pulse Levels: 0to 3 V
Timing Measurement Reference Level — 1.5 V for inputs and outputs
SWITCHING TEST CIRCUIT SWITCHING TEST WAVEFORM
oo R, 3V
avice ;
1.5 Y ~—— Test Points —p» X 1.5
Under \/W Vi
Test ov Input Output
c. R, =121Q
VL =1.9V
- 300F AC Testing: Inputs are driven at 3.0 V for a logic "1*
Cyy =30p and 0 V for a logic *0". Input pulse rise
Cio =5pF and fall imes are <5 ns.
12750-004A 12750-005A
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fomHto L
May Will Be
Change Changing
from Lto H fromLto H
Don't Care Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance
“Oft” State KS000010
SWITCHING WAVEFORMS
3V -————
Addresses <+—15V Addresses Valid 15V
oV ————
CE \ ————
¢— o ————>
o \
=== 'DF
le—— lop ———»] (Note 2)
'tAcC ——» 'oH
(Note 1)
High-Z [7777F - High-Z
Output \a 1 : 1 ! Valid Output
12750-006A
Notes: 50
1."OE may be delayed up 10 t,. - t, after the falling edge of CE without impact on t,...
2.1, is specified from OE or CE, whichever occurs first.
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Am27C512

65,536 x 8-Bit CMOS EPROM

e\

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fastaccess time—70ns

B Low power consumption:
~100 pA maximum standby current

B Programming voltage: 12.75 V
B Single +5 -V power supply

JEDEC-approved pinout
+10% power supply tolerance
Fast Flashrite™ programming

Latch—up protected to 100 mA from -1 V to
Vec+1V

GENERAL DESCRIPTION

The Am27C512 is a 512K-bit, ultraviolet erasable pro-
grammable read-only memory. It is organized as 65,536
words by 8 bits per word, operates from a single +5-V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP) pack-
ages.

Typically, any byte can be accessed in less than 70 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C512 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 100 mW in active mode, and 250 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random.

BLOCK DIAGRAM

Data Outg:ts

o= Vcc —A
o— GND
= HHtttt
OE—* oé’rt»?: Enaol
and —=1 Output Buffers
CE—™1 Prog Logic
- Y > )
3] Decoder |-*o] Y-Gating
A — —
A‘?&:: — X B 524,288-Bit
- R -Bil
nPuts | o]  Decoder s | CeliMarix
— .
— |
08140-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C512
Ordering Part Number
+5% Vcc Tolerance -75 -95 -125 -255
+10% Vec Tolerance - -90 -120 -150 -200 -250
Max. Access Time (ns) 70 90 120 150 200 250
CE (E) Access (ns) 70 90 120 150 200 250
= — — — = S = —n
Ot (G) Access (ns) 40 40 30 50 &) 100
Publication# 08140 Rev. F Amendment0
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CONNECTION DIAGRAMS
Top View
DIP LCC*
asl 10~ 28] vec P
A2 2 270 Au Nme’gcn
Al 26[] Az T 2P
Al 2511 As MM
AsES 24:|A9 A654:52132 30 Ay
Al 6 2311 An As T ]s Ay
al7 22[] SEwvee @er) A An
A2[] 8 21[] Ao A3 ) s NC
A1E 9 20 J CE(®) A X Je GE/VPP (@Vpp)
mfj1o 19f] oy APE Aso
Ao T CE®)
bol} 11 18] Dae NC T2 DQ,
pa: [] 12 17[] bas DQy Y 1 \ 2021 DQ,
14 15 16 17 1 19
pa:J13 18] pas ]
eno[j14 15[ pas SN D
08140-002A 88z=z88¢8
*  Also Available in a 32-pin rectangular plastic leaded chip carrier g 08140-003A
Notes: &3
1. JEDEC nomenclature is in parantheses.
2. Don't use (DU) for PLCC.
LOGIC SYMBOL
16,
Ao-Ais
8
DQo-DQ7
—*CE(®)
—iOF ()
08140-004A
PIN DESCRIPTION
Ao - Ass = Address Inputs
CE(® = Chip Enable Input
DQo-DQ7 = Data Inputs/Outputs
OE (G) = Output Enable Input
Vee = Vcc Supply Voltage
Vep = Program Supply Voltage
GND = Ground
NC = No Internal Connection
DU = No External Connection
Am27C512 2-67
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packagD.s and operatmg ranges. The order number (Valid Combination) is
formed by a combination of: o:'rln er

. Speed on

Package Type

. Temperature Range

Optional Processing

soogc

AM27C512 75 D ¢

D B
-[-— e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (40 to +85°C)
E = Extended Commaercial (~55 to +125°C)

c. PACKAGE TYPE
D = 28-Pin Ceramic DIP (CDV028)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C512
64K x 8-Bit CMOS UV EPROM

Valid Combinations Valid Combinations

X Valid Combinations list configurations planned to be
AM27C$12:75 DC, DCB. LG, LCB supported in volume for this device. Consult the lo-
AM27C512-95 DC, DCB, D\, DiB, cal AMD sales office to confirm availability of specific
AM27C512-125 LC, LCB, LI, LIB valid combinations or to check on newly released
AM27C512-90 combinations.
AM27C512-120 DC, DCB, DI,
AM27C512-150 EéB ,L%EB' ?-IEB.
AM27C512-200 Llé. LE, LE'B
AM27C512-255
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ORDERING INFORMATION
OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. vice Number

b. § tion
c. Pap:k‘:g%ypo
d. Temperature Range
e. Optional Processing

L e. OPTIONAL PROCESSING

Blank = Standard processing

AM27C512 2125

fo

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)

c. PACKAGE TYPE
P = 28-Pin Plastic DIP (PD 028)
J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C512
64K x 8-Bit CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27C512-120 supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
AM27C512-150 jF'PFI’c' valid combinations or to check on newly released
AM27C512-200 ’ combinations.
AM27C512-255
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several ackages and operatinlg ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is tormed
by a combination of: Device O';Jtnl;bar

. Speed n

c. Package Type

d. Temperature Range

e. Lead Finish

o»

AM27C512 =120 /B

T— o. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C512
64K x 8-Bit CMOS UV EPROM

Valid Combinations
Valld Combinations Valid Combinations list configurations planned
AM27C512-120 to be supported in volume for this device. Con-
A R sult the local AMD sales office to confirm avail-
M270812-150 /BXA, /BUA ability of specific valid combinations, or to check
AM27C512-200 on newly released combinations.
AM27C512-250
Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11.
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FUNCTIONAL DESCRIPTION
Erasing the Am27C512

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C512 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C512. This dos-
age can be obtained by exposure to,an ultraviolet
lamp—wavelength of 2537 Angstroms ( A)—uwith inten-
sity of 12,000 uW/cm? for 15 to 20 minutes. The
Am27C512 should be directly under and about one inch
from the source and all filters should be removed from
the UV light source prior to erasure.

It is important to note that the Am27C512, and similar
devices, will erase with Jight sources having wave-
lengths shorter than 4000 A. Although erasure times will
be much longer than with UV sources at 2537 A, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C512 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or sub-
stance.

Programming the Am27C512

Upon delivery, or after each erasure, the Am27C512
has all 524,288 bits in the “ONE", or HIGH state. “ZE-
ROs" are loaded into the Am27C512 through the proce-
dure of programming.

The programming mode is entered when 12.75+0.25V
is applied to the pp pin, and CE is at ViL.

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 ps
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc = 6.25 V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vep =5.25 V.

Program Inhibit

Programming of multiple Am27C512s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C512 including
OEVee may be common. A TTL low-level program
pulse applied to an Am27C512 CE input with OE/Vep =
12.75 £ 0.25 V will program that Am27C512. A high-
level CE input inhibits the other Am27C512s from being
programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE/Vep and CE at VL.
Data should be verified tov after the falling edge of CE.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmeed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C512.

To activate this mode, the programming equipment
must force 12.0 £ 0.5 V on address line As of the
Am27C512. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViLto Vin. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
byte 1 (Ao = ViH), the device identifier code. For the
Am27C512, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQy) defined as the parity bit.

Read Mode

The Am27C512 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Qutput Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs tOE after the falling edge of
OE, assuming that CE has been LOW and addresses
have been stable for at least tacc—toe.

Standby Mode

The Am27C512 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. itis placed in
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C512 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. itis placedin
TTL-standby when CE is at Vin. When in standby mode,
the outputs are ina high-impedance state, independent
of the OE input.
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Output OR-Tieing

To accomodate multiple memory connections, a two—
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vcc and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Pins
Mode CE OE/Vep Ao Ao Outputs
Read ViL ViL X X Dout
Output Disable Vi Vi X X High Z
Standby (TTL) ViH X X X High z
Standby (CMOS) Vec+03V X X X High 2
Program ViL Vep X X Din
Program Verify Vi ViL X X Dour
Program Inhibit VIH Vep X X High Z
Auto | Manutacturer ViL ViL ViL VH 01H
Select | Code
(Note 3) | pevice Code ViL ViL ViH VH 91H
Notes:

1. X can be either ViL or VIiH
2. VH=120V 105V

3. Ai1-As = A10-A15 = ViL

4

. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTP Products —65t0 + 125°C
All Other Products -65 to + 150°C
Ambient Temperature
with Power Applied 55 t0 +125°C
Voltage with Respect to Ground:
All pins except Ag, Vep, and
Vcc (Note 1) -0.6toVcc+0.6V
As and Vep (Note 2) -061t0135V
Vce -06t07.0V

Stresses above those listed under *Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rariny conditions for ex-
tended periods may affect device reliability.

Notes:

1. During transitions the inputs may overshoot GND to
—2.0 V for periods of up to 20 ns. Maximum DC voltage on
input and 1’0 may overshoot to Vcc + 2.0 V for periods up
to 20 ns.

2. During transitions, Ag and Vpp may overshoot GND to
—2.0 V for periods of up to 20 ns. Ag and VPP must not ex-

ceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (I) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -551t0 +125°C
Military (M) Devices

Case Temperature (Tc) -55t0 +125°C
Supply Read Voltages:

Vce/Vep for Am27C512-XX5 +4.75t0 45.25V

Vee/Vep for Am27C512-XX0 +4.50to0 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

(Notes 1,4,5 & 7)
TTL and NMOS Inputs
Parameter| Parameter
Symbo! | Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage lon = =400 pA 24 v
VoL Output LOW Voltage loo =2.1 mA 0.45 v
ViH Input HIGH Voltage 2.0 Vce + 0.5 \
Vi Input LOW Voltage -0.3 +0.8 \'/
[ Input Load Current ViN=0VtoVcc C/I Devices 1.0 HA
E/M Devices 5.0
o Output Leakage Current | Vour =0V to Vcc C/l Devices 5.0 HA
E/M Devices 5.0
Icct Vcc Active Current CE=VL, C/l Devices 40
(Note 5) f = 10 MHz, mA
lour = 0 MA E/M Devices 50
(Open Outputs)
lecz Vcc Standby Current CE=Vm, C/i Devices 1.0 mA
OE=Vo E/M Devices 1.0
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DC CHARACTERISTICS over operating range unless otherwise specified (Continued)

CMOS Inputs
Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage loH = 400 pA 24 v
VoL Output LOW Voltage loL=2.1 mA 0.45 \"
VH Input HIGH Voltage Vcc - 0.3 | Vec + 0.3 \"
ViL Input LOW Voltage -0.3 +0.8 v
u Input Load Current ViN=0Vto Vcc C/1 Devices 1.0 HA
E/M Devices 5.0
o Output Leakage Current | Vout =0V to Vcc C/I Devices 5.0 HA
E/M Devices 5.0
leet Vec Active CE=VIL, C/I Devices 40 mA
Current (Note 5) f=10 MHz,
loutr = 0 MA E/M Devices 50
(Open Outputs)
lccz Vcc Standby Current CE=Vcc+0.3V C/l Devices 100 HA
E/M Devices 100
CAPACITANCE (Notes 2, 3, & 6)
Parameter | Parameter
Symbol | Description Test Conditions Max. Unit
Cint Address Input Capacitance VN=0V 10 pF
Cinz OENVep Input Capacitance ViN=0V 12 pF
Cina CE Input Capacitance VN=0V 10 pF
Cour Output Capacitance Vour=0V 10 pF
Notes:

N>

Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
Typical values are for nominal supply voltages.

This parameter is only sampled and not 100% tested.
Cautlon: The Am27C512 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
lcc1 is tested with OF = ViH to simulate open outputs.
TA = 25°C, f = 1 MHz.
During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Maximum DC voltage on input pins may overshoot to Vcc + 2.0 V for periods less than 20 ns.
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 3, & 4)

Parameter Am27C512
Symbols Parameter -90, |-120, -255,
JEDEC |Standard | Description Test Conditions <75 | -95 |-125]-150 [-200 { -250 | Unit
tavav tacc Address to Min. ns
OutputDelay | CE=0FE/Ver [Max.| 70 | 90 [120 | 150 | 200 | 250
=ViL
teLav tce Chip Enable to Min. ns
Output Delay | OEVep =V [Max.| 70 | 90 [120 | 150 | 200 | 250
taLav toe Output Enable Min. ns
to Output Delay | CE = Vi Max.| 40 | 40 |50 | 50 | 75 | 100
tenaz, tor Output Enable Min. ns
teHaz HIGH to Output
Float (Note 2) Max.| 25 | 30 |30 |30 |30 |30
taxax toH Output Hold
from Addresses, Min.| O 0 0 0 0 0 ns
CE, or OF,
whichever Max.
occurred first
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
2. This parameter is only sampled and not 100% tested.
3. Caution: The Am27C512 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
4. Forthe Am27C512-75:

Output Load: 1 TTL gate and CL = 30 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels:0to 3 V,

Timing Measurement Reference Level: 1.5 V for inputs and outputs.
For all other versions:

Output Load: 1 TTL gate and CL = 100 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels: 0.451t02.4 V,

Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs.

Am27C512 2-75
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SWITCHING TEST CIRCUIT

Device
Under
Test

CL = 100 pF including jig capacitance (30 pF for -75)

2.7kQ

5V

Diodes = IN3064
or Equivalent

08140-005A

SWITCHING TEST WAVEFORMS

24V oV >§ 2.0V
0:8 v Test Pomts(X 0:8 Vv
045V
Input Output
AC Testing: Inputs are driven at 2.4 V for a logic “1”

and 0.45 V for a logic “0”. Input pulse rise
and fall times are < 20 ns.

3V

1.5 VX'- Test Points ==X 1.5V
ov

Input Output

08140-006A

AC Testing: Inputs are driven at 3.0 V for a logic “1” and
0V for a logic “0”. Input pulse rise and fall
times are < 20 ns for -75 devices.
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SWITCHING WAVEFORMS
Key to Switching Waveforms
WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromHtoL fromHtoL
May Will be
Change Changing
fromLtoH fromLto H
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Off” State
KS000010
28 ————— —————————— e ceeeeeeeao -
2.0 Addresses 20
A“":s:; X 08 Valid 0.8
= \
tce
oL e N tDOF
tog —> (Note 2)
(Note 1) toH
tacC ————————" _ . ._..... -
Outout HI-Z Note ) /7777 Valid HI-Z
utpu \ ) ) _\_ ) ) Output

Notes:

1. OF may be delayed up to tacc~toE after the falling edge of CE without impact on tacc.
2. toF is specified from OE or CE, whichever occurs first.

08140-007A

Am27C512
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PROGRAMMING FLOW CHART

Start

R

Address = First Location

!

Vep=12.75V

!

Interactive
Section

> X=0

v

Program One 100 us Pulse

y

Increment X

Yes

Verify Byte
?

Increment Address

Last Address?

Verify Section

Vcc=Vpp =525V

Verity All
Bytes
?

Pass

\

Device Failed

Device Passed

Figure 1. Flashrite Programming Flow Chart

06780-008E
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C + 5°C) (Notes 1, 2, & 3)

Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
lu Input Current (All Inputs) ViN = Vit or ViH 10.0 HA
Vi Input LOW Level (All Inputs) -0.3 0.8 \")
Vi Input HIGH Level 2.0 Vec + 0.5 \"
Vou Output LOW Voltage During Verify loL =2.1 mA 0.45 \"
Vo Output HIGH Voltage During Verify lon = —400 pA 24 \"
VH Ag Auto Select Voltage 11.5 125 \"
lcc Vcce Supply Current (Program & Verify) 50 mA
Ipp Vee Supply Current (Program) CE=Vu 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 Vv
Vep Flashrite Programming Voltage 125 13.0 \')

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C + 5°C) (Notes 1, 2, & 3)

Parameter Symbols Parameter
JEDEC Standard Description Min. Max.| Unit
taveL tas Address Setup Time 2 us
toveL tos Data Setup Time 2 us
tGHAX taH Address Hold Time 0 us
{eHDX toH Data Hold Time 2 us
teraz torFp Chip Enable to Output Float Delay 0 60 ns
tves tves Vep Setup Time 2 us
teLEH tew CE Program Pulse Width 95 105 | ps
tvcs tves Vce Setup Time 2 113
teLav tov Data Valid from CE 250 | ns
teHGL toeH OE/Vep Hold Time us
tGLEL tvR OE/Vrr Recovery Time us
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.

2. When programming the Am27C512, a 0.1 uF capacitor is required across Vprp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

Am27C512
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PROGRAMMING ALGORITHM WAVEFORMS (Notes 1 & 2)

ViH [¢«—————— Program <— Program Verify —»

Addresses ™ x

ja— tAS —f

<L
'

3 HI-Z
Data  — 3 3 1 —

(73

i = 1DV OF
Vep le— tps —> DH ' tDFP |-
OEvpp v F /—
IL / A
tvps == fe— toEH — "U‘:
VH tVR H
E—
CE v S W s()/'
L 7 N

fe— tycs —™
\'A's

Vee 6
Vce / 06780-009E
Notes:

1. The input timing reference level is 0.8 V for ViL and 2.0 V for ViH.
2. toe and torp are characteristics of the device, but must be accommodated by the programmer.
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65,536 x 8-Bit Ultra-Low CMOS EPROM

e

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time—70ns

B Ultra-low power consumption:
- § mA maximum active current at 5 MHz
- 20 pA maximum standby current

B Programming voltage: 12.75 V
B Single +5 -V power supply

B JEDEC-approved pinout
- Plug in replacement for Am27C512

B +10% power supply tolerance

B Fast Flashrite™ programming
- Typical programming time of 15 seconds

B Latch-up protected to 100 mA from -1 V to
Vec +1V

GENERAL DESCRIPTION

The Am27C512L is a 512K-bit, ultraviolet erasable pro-
grammable read-only memory. ltis organized as 65,536
words by 8 bits per word, operates from a single +5-V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP) pack-
ages.

Typically, any byte can be accessed in less than 70 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C512L offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 25 mW in active mode and 5 MHz op-
eration, and 100 uW in standby mode and CMOS levels.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random.

BLOCK DIAGRAM D?,“o,%'gf“
o— Vcc P ety
o—= GND
= tHttttt
Output Enable,
Chu;rE'é\a ble |4 Output Buffers
TE—*{ Prog Logic
- Y ™ i
o] Decoder |-ie{ Y-Gating
Ac-Ais ——: ::
|npus§ — X ¢ | 524,288-Bit
—a{ Decoder : Cell Matrix
— B
—t —
08140-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C512L
Ordering Part Number
+5% Vcc Tolerance -75 -95 -125 -255
+10% Vcc Tolerance - -90 -120 -150 -200 -250
Max. Access Time (ns) 70 90 120 150 200 250
CE (E) Access (ns) 70 90 120 150 200 250
OE (E) Access (ns) 40 40 50 50 75 100
Publication# 15616A  Rev. A Amendment0
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CONNECTION DIAGRAMS
Top View
DIP LCC*
P Ya N
Asl]1° 28] vec g
A2[] 2 2700 A nggvn
A7 []3 26 [] A1z S 2P
a4 251 A ¢ MMMMMHMM\
ot N PR ey
aslls 24[] Ao A YIS [T A,
amlls 23[] A AT e 28T A
asl}7 22 [] BEVee GNVPR) Ay 117 Ll Ay
A2} 8 21[] A :3 8 % NC
al}o 20[] TE®) 2] ]o 25T OENpp CVpp)
A ] 10 190 pas :; ::) Z %‘E"E
DQOE 11 18 tl DQs NC 22 DQ7( )
DQ1[ 12 17 ] DQs DQO 13 21 DQ
oa. [ 13 16 [] pQs 1415 16 17 18 19 20 6
enofj 14 15[] pas DA ASS
08140-002A 88%z888
N
* Also Available in a 32-pin rectangular plastic leaded chip carrier 2 08140-003A
Notes: E3
1. JEDEC nomenclature is in parantheses.
2. Don't use (DU) for PLCC.
LOGIC SYMBOL
16,
Ao-Ais
8
DQo-DQ7
—CE(E)
———{OF (G)
08140-004A
PIN DESCRIPTION
Ao - Ass = Address Inputs
CE (B = Chip Enable Input
DQo-DQ; = Data Inputs/Outputs
OE G) = Output Enable Input
Vee = Vcc Supply Voltage
Vep = Program Supply Voltage
GND = Ground
NC = No Internal Connection
DU = No External Connection
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ORDERING INFORMATION
Standard Products

and operating ranges. The order number (Valid Combination) is

AMD standard products are available in several packago.s

formed by a combination of:

vice Number

Optlon
c Package T
d. Temperature Range
e. Optlonal Processing
Am27C512L as D cC B
i L—
e. OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (-40 to +85°C)
E = Extended Commercial (-55 to +125°C)
c. PACKAGE TYPE
D = 28-Pin Ceramic DIP (CDV028)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)
b. SPEED OPTION
See Product Selector Guide and
Valid Combinations
a. DEVICE NUMBER/DESCRIPTION
Am27C512L
64K x 8-Bit Ultra-Low Power CMOS UV EPROM
Valid Combinations Valid Combinations
Am27C512L-75 DC. DCB. LC. LCB Valid Combinations list configurations planned to be
- . supported in volume for this device. Consult the lo-
Am27C512L-95 DC. DCB. DI DIB cal AMD sales office to confirm availability of specific
Am27C512L-125 LC'LCB 'LI LIB ' valid gombinations or to check on newly released
Am27C512L-90 combinations.
Am27C512L-120 DC, DCB, DI,
Am27C512L-150 E(I:B.L%% IElEB.
Am27C512L-200 Llé. LE, LEB
Am27C512L-255

Am27C512L
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ORDERING INFORMATION

OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

Am27C512L =120

sanow

Device Number
Option

Packago Type

. Temperature Range

. Optional Processing

-l_————— 6. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (~40 to +85°C)

c. PACKAGE TYPE
P = 28-Pin Plastic DIP (PD 028)
J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION

Am27C512L

64K x 8-Bit Ultra-Low Power CMOS OTP EPROM

Valid Combinations

Am27C512L-120

Valid Combinations
Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific

Am27C512L-150 jfpﬁ’c valid combinations or to check on newly released
Am27C512L-200 ' combinations.
Am27C512L-255
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MILITARY ORDERING INFORMATION

APL Products

AMD products for Aerospace and Defense applications are available in several ackages and operating rcaongg§. APL ;Aprrovad
mbination) is

Products List) products are fully compliant with MIL-STD

by a combination of:

>
3
N
~
(o]
o
-
N
r
.
138

b
c
d
[}

1

-883C reﬂuirements. he or
Device Number

er number (Vali ormed

. Speed Option
. Package Type
. Temperature Range

. Lead Finish

A
-L— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

a. DEVICE NUMBER/DESCRIPTION
Am27C512L

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

64K x 8-Bit Ultra-Low Power CMOS UV EPROM

Valid Combinations

Am27C512L-120
Am27C512L-150
Am27C512L-200
Am27C512L-250

/BXA, BUA

Valid Combinations

Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11,

Am27C512L
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FUNCTIONAL DESCRIPTION
Erasing the Am27C512L

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C512L to anul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C512L. This dos-
age can be obtained by exposure to, an ultraviolet
lamp—wavelength of 2537 Angstroms ( A)—with inten-
sity of 12,000 uW/cm? for 15 to 20 minutes. The
Am27C512L should be directly under and about one
inch from the source and all filters should be removed
from the UV light source prior to erasure.

It is important to note that the Am27C512L, and similar
devices, will erase with Jight sources having wave-
lengths shorterthan 4000 A. Although erasure times will
be much longer than with UV sources at 2537 A, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C512L and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or sub-
stance.

Programming the Am27C512L

Upon delivery, or after each erasure, the Am27C512L
has all 524,288 bits in the “ONE", or HIGH state. “ZE-
ROs” are loaded into the Am27C512L through the pro-
cedure of programming.

The programming mode is entered when 12.75+0.25V
is applied to the OE/Vee pin, and CE is at VL.

Forprogramming, the data to be programmed s applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 pus
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc = 6.25V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vpp =5.25 V.

Program Inhibit

Programming of multiple Am27C512Ls in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C512L including
OE/Vee may be common. A TTL low-level program
pulse applied to an Am27C512L CE input with OE/Vep =
12.75 + 0.25 V will program that Am27C512L. A high-
level CE input inhibits the other Am27C512Ls from be-
ing programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE/Vrp and CE at V.
Data should be verified tov after the falling edge of CE.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmeed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C512L.

To activate this mode, the programming equipment
must force 12.0 + 0.5 V on address line As of the
Am27C512L. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViLto ViH. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = VL) represents the manufacturer code, and
byte 1 (Ao = ViH), the device identifier code. For the
Am27C512L, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQy7) defined as the parity bit.

Read Mode

The Am27C512L has two control functions, both of
which must be logically satisfied in order to obtain data
at the outputs. Chip Enable (CE) is the power control
and should be used for device selection. Output Enable
(OFE) is the output control and should be used to gate
data to the output pins, independent of device selection.
Assuming that addresses are stable, address access
time (tacc) is equal to the delay from CE to output (tce).
Data s available at the outputs tOE after the falling edge
of OE, assuming that CE has been LOW and addresses
have been stable for at least tacc—toe.

Standby Mode

The Am27C512L has a CMOS standby mode which re-
duces the maximum Vcc current to 20 pA. It is placed in
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C512L also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placedin
TTL-standby when CE is at Vin. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.
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Output OR-Tieing

To accomodate multiple memory connections, a two—
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OF be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vcc and GND to minimize transient effects. in addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Pins
Mode CE OE/Vep Ao As Outputs
Read Vi ViL X X Dour
Output Disable Vi ViH X X High Z
Standby (TTL) ViH X X X HighZ
Standby (CMOS) Vec+03V X X X High Z
Program Vi Vep X X Din
Program Verify ViL Vi X X Dour
Program Inhibit ViH Vep X X High Z
Auto | Manufacturer Vi Vi ViL VH 01H
Select | Code
(Note 3) | pevice Code Vi Vi ViH VH 91H
Notes:

1. X can be either ViL or ViH
2. VH=120Vt05V

3. Ai-As = A10-A15 = ViL

4

. See DC Programming Characteristics for Vpp voltage during programming.

Am27C512L
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
SR repar esto s g Ot ) Devcs
+ ° O,
All Other Products —6510 + 150°C Case Temperature (Tc) 0to +70°C
Ambient Temperature Industrial (1) Devices
with Power Applied -55 to +125°C Case Temperature (Tc) —40 to +85°C
Voltage with Respect to Ground: Extended Commercial (E) Devices
All pins except As, Vep, and Case Temperature (Tc) -55 10 +125°C
Vce (Note 1) —-0.6toVcc+0.6V Military (M) Devices
Aa and \/oo (Note 2) -0 Rtno 138V Oaca Tamnaratiira (Tal _EE #a . 40C0N
A9 AT VE "YW &) VW WV Twew v Wwaov lGII‘PVlulUIU \l\.;’ W W TIAQY v
Vee -06t0 7.0V Supply Read Voltages:

Stresses above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Notes:

1. During transitions the inputs may undershoot GND to
-2.0 V for periods of up to 20 ns. Maximum DC voltage on

input and 1/0 may overshoot to Vcc + 2.0 V for periods up

to 20 ns.

2. During transitions, Ag and Vpp may undershoot GND to
—2.0 V for periods of up to 20 ns. Ag and Vpp must not ex-
ceed 13.5 V for any period of time.

Vee/Vep for Am27C512L-XX5
Vce/Vep for Am27C512L-XX0

+4.75t0 +5.25V
+4.50to +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

(Notes 1,4,5 & 7)
TTL and NMOS
Parameter| Parameter
Symbol | Description Test Conditions Min. Max. Unit
Vo Output HIGH Voltage lox = —400 pA 24 '
VoL Output LOW Voltage loL=2.1mA 0.45 \'
ViH Input HIGH Voltage 2.0 Vee + 0.5 Vv
ViL Input LOW Voltage -0.3 +0.8 \')
u Input Load Current ViN=0Vto Vcc C/l Devices 1.0 pA
E/M Devices 5.0
o Output Leakage Current | Vour =0V to Vce C/l Devices 2.0 pA
E/M Devices 5.0
lecs Vce Active Current CE=VL, C/l Devices 15
(Note 5) f = 10 MHz, mA
loutr = 0 MA E/M Devices 25
(Open Cutputs)
lecz Vcc Standby Current CE=Vn, C/I Devices 1.0 mA
OE =V E/M Devices 1.0
2-88 Am27C512L
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DC CHARACTERISTICS over operating range unless otherwise specified (Continued)
CMOS

Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage lon = ~400 pA Vec-0.8 "
VoL Output LOW Voltage loL=2.1mA 0.45 \"
ViH Input HIGH Voltage 0.7 Vcc | Vec +0.5 \'
Vi Input LOW Voltage -0.5 +0.8 \"
I Input Load Current ViN=0Vto Vcc C/I Devices 1.0 HA
E/M Devices 1.0
o Output Leakage Current | Vout =0V to Vcc C/l Devices 2.0 HA
E/M Devices 5.0
lcc Vcc Active CE=VL, C/l Devices 5.0 mA
Current (Note 5 & 8) f =5 MHz,
lout = 0 mA E/M Devices 10
(Open Outputs)
lcc2 Vce Standby Current CE=Vcc203V C/I Devices 20 HA
E/M Devices 40
CAPACITANCE (Notes 2, 3, & 6)
Parameter | Parameter CcDhvo28 | CLV032
Symbol | Description Test Conditions Max. Max. Unit
Cint Address Input Capacitance Vn=0V 12 9 pF
Cinz OE/Vrp Input Capacitance VN=0V 20 20 pF
Cin CE Input Capacitance VN=0V 12 9 pF
Cour Output Capacitance Vour=0V 15 12 pF
Notes:
1. Vcc must be applied simultaneously or before Vprp, and removed simultaneously or after Vep.
2. Typical values are for nominal supply voltages.
3. This parameter is only sampled and not 100% tested.
4. Caution: The Am27C512L must not be removed from, or inserted into, a socket or board when Vep or Vcc is applied.
5. lcct is tested with OF = ViH to simulate open outputs.
6. TA=25°C,{=1MHz.
7. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Maximum DC voltage on input pins may overshoot to Vcc + 2.0 V for periods less than 20 ns.
8. lcc1 varies 1 mA per MHz for C/I devices. kcc1 varies 2 mA per MHz for E/M devices.
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 3, & 4)

Parameter Am27C512L
Symbols Parameter -90, |-120, -255,
JEDEC |Standard | Description Test Conditions =75 | -95 |-125]-150 |-200 | -250 | Unit
tavav tacc Address to Min. ns
OutputDelay | CE=0EVer [Max.| 70 | 90 [120 | 150 | 200 | 250
=V
teLav tce Chip Enable to Min. ns
Output Delay | OEVer=Vi [Max.| 70 | 90 [120 | 150 | 200 | 250
toLav toe Output Enable Min. ns
to Output Delay | CE = VL Max.| 40 | 40 | 50 | 50 | 75 | 100
teHaz, toF Output Enable Min. ns
teHaz HIGH to Output
Float (Note 2) Max.| 256 | 30 |30 |30 |30 |30
taxax toH Output Hold
from Addresses, Min.| O 0 0 0 0 0 ns
CE, or OE,
whichever Max.
occurred first

Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
2. This parameter is only sampled and not 100% tested.
3. Cautlon: The Am27C512L must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
4. Forthe Am27C512L-75:

Output Load: 1 TTL gate and Ci = 30 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels: 0to 3 V,

Timing Measurement Reference Level: 1.5 V for inputs and outputs.
For all other versions:

Output Load: 1 TTL gate and CL = 100 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels: 0.45t0 2.4 V,

Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs.
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PRELIMINARY
SWITCHING TEST CIRCUIT
Device 2.7kQ
Under +5V
Test
Diodes = IN3064
or Equivalent
= = = 08140-005A

Ci = 100 pF including jig capacitance (30 pF for -75)

SWITCHING TEST WAVEFORMS

24V 20V 20V
0:8 Vv X}Test Pomts<X 0:8 Vv
045V
Input Output
AC Testing: Inputs are driven at 2.4 V for a logic “1”

and 0.45 V for a logic “0". Input pulse rise
and fall times are < 20 ns.

3V

oV

08140-006A

AC Testing: Inputs are driven at 3.0 V for a logic “1” and

0 V for a logic “0”. Input pulse rise and fall
times are < 20 ns for -75 devices.

Am27C512L
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PRELIMINARY
SWITCHING WAVEFORMS
Key to Switching Waveforms
WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fomHto L fromHto L
May Will be
Change Changing
from Lto H fromLto H
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Off” State
KS000010
24 2.0 Addresses 20
. resses 3
Addre:s:; X 0.8 Valid 0.8
= \
-
tCE
GE ceadeccacana tDF
tog —>| (Note 2)
(Note 1) toH
(hiACCU (77777 """ “vaq p
ote . p
Output HI-Z alu:-:hd HI-Z
put -
08140-007A

Notes:

AN

1. OE may be delayed up to tacc—toE after the falling edge of CE without impact on tacc.
2. tor is specified from OE or CE, whichever occurs first.
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PROGRAMMING FLOW CHART

Start

v

Address = First Location

)

Vcc=6.25V
Vep = 1275V

'

X=0

'

Program One 100 us Pulse

Interactive ‘
Section Increment X

Yes

Verify Byte
?

— Increment Address Last Address?

Vec=Vpp =525V

Verify Section

Verify All

Bytes Device Failed
?

Pass

Device Passed

06780-008E

Figure 1. Flashrite Programming Flow Chart
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C + 5°C) (Notes 1, 2, & 3)

Parameter | Parameter
Symbol | Description Test Conditions Min. Max. Unit
Iui Input Current (All Inputs) VIN=ViLor Vi 10.0 HA
ViL Input LOW Level (All Inputs) -0.3 0.8 v
ViH Input HIGH Level 2.0 Vcc + 0.5 \"
Vo Output LOW Voltage During Verify lo.=2.1mA 0.45 Vv
Voi | Output HIGH Voltage During Verify loH = —400 A 24 | v
VH Ag Auto Select Voltage 11.5 125 v
lcc Vcce Supply Current (Program & Verify) 50 mA
Ipp Vep Supply Current (Program) CE=VwL 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 \Y
Vep Flashrite Programming Voltage 125 13.0 \"

SWITCHING PROGRAMMING CHARACTERISTICS (T = +25°C + 5°C) (Notes 1, 2, & 3)

Parameter Symbols Parameter
JEDEC Standard Description Min. Max.| Unit
taveL tas Address Setup Time 2 us
tover tos Data Setup Time 2 us
taHAX taH Address Hold Time 0 us
tEHDX toH Data Hold Time 2 us
teHaz torp Chip Enable to Output Float Delay 0 60 ns
tves tves Vep Setup Time 2 us
tELEH trw CE Program Pulse Width 95 105 | ps
tvcs tvcs Vce Setup Time 2 us
teLav tov Data Valid from CE 250 [ ns
teHaL toen OE/Vpp Hold Time 2 us
taLEL tvR OE/Vep Recovery Time us
Notes:

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep.

2. When programming the Am27C512L, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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PRELIMINARY

PROGRAMMING ALGORITHM WAVEFORMS (Notes 1 & 2)

ViH «——— Program

Program Verify —

Addresses viL X K
fa— tAS —f .
4 p Hi-Z a4
K b,
Data ~——-—Y g 3 . -E_—_—
Vep te— tps — toH | je 1DV - {DFP [at-
OE/vep T /—
ViL ja— tvps —o K <&
[e— tOEH —® t'A’
ViH tvR H
b A
CE Vi Pw | S‘,/
[ tvcs —™
vee 6 VY
Vee / 06780-009E
Notes:
1. The input timing reference level is 0.8 V for ViL and 2.0 V for ViH.
2. o€ and toFp are characteristics of the device, but must be accommodated by the programmer.
Am27C512L 2-95
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Am27C010 Advanced
cro
1 Megabit (131,072 x 8-Bit) CMOS EPROM Devices

DISTINCTIVE CHARACTERISTICS
B Easy upgrade from 28-Pin JEDEC EPROMs

M Fast access time—100 ns

B Low power consumption:
- 100 pA maximum standby current

B Programming voltage: 12.75 V
B Single +5 V power supply

B Compact 32-Pin DIP package requires no
hardware change for upgrades to 8 megabits

B JEDEC-approved pinout

B +10% power supply tolerance standard on
most speeds

W Fast Flashrite™ programming

B Latch-up protected to 100 mA from -1 V to
Vec+1V

GENERAL DESCRIPTION

The Am27C010 is a 1 megabit, ultraviolet erasable pro-
grammable read-only memory. It is organized as 128K
words by 8 bits per word, operates from a single +5 V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP)
packages.

Typically, any byte can be accessed inless than 100 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C010 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 100 mW in active mode, and 250 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random.

BLOCK DIAGRAM D%%gggj‘s
o— GND
e Htt
e
CE — and —1 Output Buffers
PGM—* Prog Logic
f—- Y y i
o1 Decoder . Y-Gating
AcAs | T "]
Address ’ X e )
Inputs D o | 1,048,576-Bit
— ecoder : Cell Matrix
——” Y
—d ——
10205-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C010
Ordering Part No:
+5% Vcc Tolerance -105 -125 -255
+10% Vcc Tolerance -120 -150 -200 -250
Max. Access Time (ns) 100 120 150 200 250
CE (E) Access (ns) 100 120 150 200 250
OE (G) Access (ns) 50 50 65 75 100
Publication# 10205 Rev.C Amendment/0
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CONNECTION DIAGRAMS
Top View
DIP LCcC*
ver [] 1 D 32[] vee
A []2 311 rami )
As[]3 30 nc
A2[]4 29[ Av4
A s 28[] A3 Ata
As[]s 2711 As A3
as 7 26[] Ao Ae
A4 E 8 25 ] A11 :9
As ]9 24[]1 OE (@) GE(G)
A2 []10 23] Ao Ao
A [ 11 2[]1 CE®F) CE®
Ao ] 12 211 ooy DQ DQy
DQo [] 13 20[] pae
pa: [J14 19] pos v v o
Dz [} 15 18] pQs 888 1osooaA
anp [ 16 17[] bas

10205-002A

*Also available in a 32-pin rectangular Plastic Leaded Chip Carrier.
Notes:

1. JEDEC nomenclature is in parenthesis.
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration.

LOGIC SYMBOL

% Aoc—A1s

DQo-DQ7 C%.’,}

—*CE®

—*|PGM (P

—*%E@G

10205-004A
PIN DESCRIPTION
Ac-As Address Inputs PGM (P) Program Enable Input
CE (E) Chip Enable Input Vce Vce Supply Voltage
DQo-DQ7 Data Input/Outputs Vep Program Supply Voltage
OE (G) Output Enable Input GND Ground
NC No Internal Connect
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: Device Number

Speed Option

Package Type

Temperature Range

Optional Processing

sapow

AM27C010 -105

105 D
-
L—— e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
I = Industrial (-40 to +85°C)
E = Extended Commercial (-55 to +125°C)

c. PACKAGE TYPE
D = 32-Pin Ceramic DIP (CDV032)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C010
1 Megabit (128K x 8) CMOS UV EPROM

Valid Combinations Valid Combinations

_ Valid Combinations list configurations planned to be
AM27€010-105 DC, DCB supported in volume for this device. Consult the lo-
AM27C010-120 DC, DCB, DI, cal AMD sales office to confirm availability of specific
AM27C010-125 DIB, LC, LI valid combinations or to check on newly released
AM27C010-150 | DC, DCB, DE, combinations.

DEB, DI, DIB,

AM27C010-200 LC, LCB, LI,
AM27C010-255 LIB, LE, LEB
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ORDERING INFORMATION
OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: Device Number

Speed Option

Package Type

Temperature Ran

Optional Processing

P
T |
e. OPTIONAL PROCESSING

Blank = Standard processing

sapow

AM27C010 -105

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (~40 to +85°C)

c. PACKAGE TYPE
P = 32-Pin Plastic DIP (PD 032)
J = 32-Pin Rectangular Plastic Leaded
Chip Carrier (PL 032)

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C010
1 Megabit (128K x 8) CMOS OTP EPROM

Valid Combinations
Valid Combinations Valid Combinations list configurations planned to be
AM27C010-105 supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
AM27C010-120 valid combinations or to check on newly released
AM27C010-125 combinations.
AM27C010-150 PC, J4C, P1, JI
AM27C010-200

AM27C010-255
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved

Products List) products are fully compliant with MIL-STD-883C r

by a combination of:

AM27C010 -120 /B

sapow

eﬁuiramems. he order number (Valid Combination) is formed
Device Number

. Speed Option

Device Class

. Package Type

Lead Finis|

A
L—— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 32-Pin Ceramic DIP (CDV032)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

Am27C010

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION

1 Megabit (128K x 8) CMOS UV EPROM

Valid Combinations

AM27C010-120

AM27C010-150

/BXA, /BUA
AM27C010-200

AM27C010-250

For other Surface Mount Package
options, contact NVD Military Marketing.

Valid Combinations

Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11.

2-100
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FUNCTIONAL DESCRIPTION
Erasing the Am27C010

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C010 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C010. This dos-

age can be obtained hu exposure to an ultraviolet lamn
xGe XPOS Qamp

—wavelength of 2537 Angstroms (K) —with intensity of
12,000 uW/cm? for 15 to 20 minutes. The Am27C010
should be directly under and about one inch from the
source and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the Am27C010, and similar
devices, will erase with light sources having wave-
lengths shorter than 4000 A. Although erasure times will
be much longer than with UV sources at 25374, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C010 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or
substance.

Programming the Am27C010

Upon delivery, or after each erasure, the Am27C010
has all 1,048,576 bits in the “ONE”, or HIGH state. “ZE-
ROs" are loaded into the Am27C010 through the proce-
dure of programming.

The programming mode is entered when 12.75+0.25 V
is applied to the Vep pin, CE and PGM are at ViLand OE
is at ViH.

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 us
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc =6.25 V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vpp = 5.25 V.

Program Inhibit

Programming of multiple Am27C010s in parallel with

different data is also easily accomplished. Except for
{"F all like inputs of the parallel Am27C010 may be

common. A TI’L low-level program pulse applied to an
Am27C010 CE input with Vep = 12.75 + 0.25 V, PGM
LOW, and OE HIGH will program that Am27C010. A
high-level CE input inhibits the other Am27C010s from
being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The

verify should be performed with OF and CE at Vi, PGM
at Viv, and Vep between 125 Vand 13.0 V.

Auto Select Mode
The auto select mode allows the reading out of a binary

code from an EPROM that will identify its manufacturer

andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C £ 5°C ambient temperature range that is required
when programming the Am27C010.

To activate this mode, the programming equipment
must force 12.0 £ 0.5 V on address line Ag of the
Am27C010. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViL to ViH. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
Byte 1 (Ao = VW), the device identifier code. For the
Am27C010, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQy7) defined as the parity bit.

Read Mode

The Am27C010 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be usedfor device selection. Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
{tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs toe after the falling edge of OF,
assuming that CE has been LOW and addresses have
been stable for at least tacc — toe.

Standby Mode

The Am27C010 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. itis placed in
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C010 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placed in
TTL-standby when CEis at Viv. When in standby mode,
the outggts are in a high-impedance state, independent
of the OE input.

Output OR-Tieing
To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not occur.
Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a

common connection to all devices in the array and con-
nected to the READ line from the system control bus.

Am27C010
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This assures that all deselected memory devices are in
their low-power standby mode and that the outut pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-

put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Mode Pins | &g O | Pom Ao As | Ver | Outputs
Read Vi ViL X X X X Dour
Output Disable ViL ViH X X X X High Z
Standby (TTL) ViH X X X X X High Z
Standby (CMOS) Vcc+0.3V X X X X X High Z
Program Vi VIH ViL X X Vep DN
Program Verify Vi ViL VIH X X Vep Dout
Program Inhibit ViH X X X X Vep High Z
Auto Select |Manufacturer Code ViL ViL X Vi VH X 01H
(Note 3) Device Code ViL ViL X ' VH X OEH
Notes:

1. X can be either ViL or VIH
2. VH=120V+05V

3. Ai—As=A10-A16=ViL
4

. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTP Products —65 to +125°C
All Other Products —65 to +150°C
Ambient Temperature
with Power Applied -5510 +125°C
Voltage with Respect to Ground:
All pins except Ag, Vrp, and
Vce (Note 1) -0.6to Vcc +0.6 V
As and Vrp (Note 2) -06t0 135V
Vce -06t07.0V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. This is a stress rat-
ing only; functional operation of the devices at these or any
other conditions above those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

Notes:

1. During transitions, the input may overshoot GND
to —2.0 V for periods of up to 20 ns. Maximum DC

voltage on input and /O may overshoot to Vcc + 2.0 V
for periods up to 20 ns.
2. During transitions, Ag and Vpp may overshoot
GND to -2.0 V for periods of up to 20 ns. Ag and
Vpp must not exceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (l) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -55 to +125°C
Military (M) Devices

Case Temperature (Tc) -55to +125°C
Supply Read Voltages:

Vcc for Am27C010-XX5 +4.7510 +6.25 V

Ve for Am27C010-XX0 +4.50t0 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Am27C010

2-103



AMD a

DC CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 4, 5 & 8) (for APL products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested
unless otherwise noted)

Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
TTL and NMOS Inputs
VoH Output HIGH Voltage loH = —400 pA 24 v
Voo Output LOW Voltage loo =2.1 mA 0.45 \"
VH Input HIGH Voltage 2.0 Vec +05] V
ViL Input LOW Voltage -0.5 +0.8 \"
I Input Load Current Vin=0 Vto Vcc C/I Devices 1.0 JA
E/M Devices 1.0
o Output Leakage Current Vout =0V to Vcc C/l Devices 10 WA
E/M Devices 10
lect Vce Active Current (Note 5) [ CE =V, C/l Devices 30
f=5MHz mA
:%U;e—n %Z‘t:ms) E/M Devices 60
Icc2 Vce Standby Current CE=VH C/I Devices 1.0 mA
E/M Devices 1.0
IpP1 Vep Current During Read CE = OE = Vi, Vee = Vce 100 HA
(Note 6)
CMOS Inputs
VoH Output HIGH Voltage lon = —400 A 2.4 \"
VoL Output LOW Voltage loL=2.1 mA 0.45 \Y
ViH Input HIGH Voltage Vec-0.3|Vec+0.3| V
Vi Input LOW Voltage -0.5 +0.8 v
L Input Load Current ViN=0Vto +Vcc C/| Devices 1.0
E/M Devices 1.0 HA
o Output Leakage Current Vour=0Vto +Vcc | C/l Devices 10
E/M Devices 10 hA
CE=vVy, C/l Devices 30
lcct Vcc Active Current (Note 5) f=5 MHz, mA
lout = 0 MA E/M Devices 60
(Open Outputs)
lccz Vce Standby Current CE=Vcc+03V C/| Devices 100
E/M Devices 100 HA
Ipp1 Vrp Current During Read CE = OE = Vi, Vep = Vce 100
(Note 6)
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CAPACITANCE (Notes 2, 3, & 7)

Parameter CDV032 CLV032
Symbol |Parameter Description Test Conditions Typ. | Max. | Typ.| Max.| Unit
CIN Input Capacitance VN=0V 10 12 8 10 pF
Cour Output Capacitance Vour=0V 12 15 9 12 pF
Notes:

© N O O A WON

Typical values are for nominal supply voltages.

This parameter is only sampled and not 100% tested.
Caution: The Am27C010 must not be removed from, or inserted into, a socket or board when Vcc or Vep is applied.
Icc1 is tested with OE = ViH to simulate open outputs.
Maximum active power usage is the sum of icc and Ipp.
Ta = +25°C, f = 1 MHz.
During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Vee must be applied simultaneously or before Vep, and removed simultaneously or after Vep.

Maximum DC voltage on output pins may overshoot to Vcc + 2.0 V for periods less than 20 ns.

SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 3, & 4) (for APL products, Group A, Subgroups 9, 10, and 11 are tested unless
otherwise noted)

Am27C010
Parameter -120, -250,
JEDEC | Standard| Description Test Conditions -105 | -125 -150 -200 -255 Unit
tavav tacc | Address to o Min.
E=OE= VL ns
Output Delay Max. | 100 120 150 200 250
teLav {CE Chip Enable _ Min.
OE=ViL ns
to Output Delay Max. | 100 120 150 200 250
taLav toe |Output Enableto | — Min. - - - - -
e CE- V1L ns
Output Delay Max. | 50 50 65 75 100
teHQZ, toF Chip Enable HIGH
taHaz or Output Enable Min. 0 0 0 0 0
HIGH, whichever ns
comes first, to
Output Float Max. | 35 35 35 40 40
(Note 2)
taxax toH Output Hold from Min. 0 0 0 0 0
/_Rg_dresses, CE, or
OE, whichever Max. | - - - - - ns
occurred first
Notes:
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
2. This parameter is only sampled, not 100% tested.
3. Caution: The Am27C010 must not be removed from, or inserted into, a socket when Vpp or Vcc is applied.
4. Output Load: 1 TTL gate and CL = 100 pF
Input Rise and Fall Times: 20 n
Input Pulse Levels: 0.45t0 2.4 V
Timing Measurement Reference Level—Iinputs: 0.8 Vand 2V
Outputs: 0.8 Vand 2 V.
Am27C010 2-105
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SWITCHING TEST WAVEFORM

24V
20V
> TEST POINTS
08V

0.45V

Input Output
10205-005A

AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic "0". Input pulse rise and fall times are < 20 ns.

SWITCHING TEST CIRCUIT

Device 2.7kQ
Under

Test

5V

Diodes = IN3064
or Equivalent

10205-006A

CL = 100 pF including jig capacitance
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHto L
May Will Be
Change Changing
fromLto H fromLto H
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance
“Off” State
KS000010
SWITCHING WAVEFORM
24— ,——,————— e —
Addresses x 20 Adc‘!lraelzses 20
0.45 08 _____ge_7§<
CE
N ¥i
——— (cf ——|
o /
toE — 1DF
(Note 2)
tacc '
(Note 1) OH
Output High Z (L LE ™ vaie  Y\\jHinz
NAMNNY  oueut F//F
Notes: 10205-0078

1. OE may be delayed up to tacc~toE after the falling edge of CE without impact on tacc.

2. tpF is specified from OE or CE, whichever occurs first.

Am27C010
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PROGRAMMING FLOW CHART

Start

—— 1
f Address = First Location 1

Vcc=6.25V
Vep =1275V

-—al Program One 100 ps Pulse J

Increment X

Interactive
Section

Yes

No
Verify Byte
?

Pass

Last
Address?
Yes

Vec=Vpp =525V

_l Increment Address

.__._1L._

Verify Section

Device Failed

Pass

10205-008A

Figure 1. Flashrite Programming Flow Chart
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
ILi Input Current (All Inputs) VIN = ViLOr ViH 10.0 HA
ViL Input LOW Level (All Inputs) -0.3 0.8 Vv
ViH Input HIGH Level 2.0 Vec+05] V
VoL Output LOW Voltage During Verify loL=2.1 mA 0.45 Vv
Vou Output HIGH Voltage During Verify loH = —400 pA 24 \Y
VH Ag Auto Select Voltage 11.5 12.5 \Y
Icc Vcc Supply Current (Program & Verify) 50 mA
Ipp Vpp Supply Current (Program) CE=Vi, OE=Vm 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 \Y
Vep Flashrite Programming Voltage 12.5 13.0 \'

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

Parameter
Symbols

JEDEC Standard Parameter Description Min. Max. Unit
tAvEL tas Address Setup Time 2 us
tozeL toes OE Setup Time 2 us
toveL tos Data Setup Time 2 us
tGHAX tAH Address Hold Time 0 us
teHDX tox Data Hold Time 2 us
taHaz torp Output Enable to Output Float Delay 0 130 ns
tves tves Vpep Setup Time 2 us
tELEH1 tew PGM Initial Program Pulse Width 95 105 us
tvcs tvcs Vce Setup Time 2 us
tELPL tces CE Setup Time 2 us
teLav toe Data Valid from OE 150 ns

Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

2. When programming the Am27C010, a 0.1 uF capacitor is required acrass Vpp and ground to suppress spurious voltage

transients which may damage the device.
3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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INTERACTIVE AND FLASHRITE PROGRAMMING ALGORITHM WAVEFORM

(Notes 1 & 2)

Addresses

Data

Vep

Vee

Notes:

Program Program Verify —

VIN
ViL K

—— {AS ——n

Hi-Z taH

—3  Dataln Stable T—+— pataout vaiid _—
Vep [«— tDs — 1DH tDFP
ViL

— —
Vee+ 1 tvps
Vee

[*— tvcs —™
VIH
ViL \

[<— tcEs —™
ViH
ViL

' e 1 tOE
VIH PwW OES -I Max.
_‘S r—
Vi /
10205-009A

1. The input timing reference level is 0.8 V for ViL and 2 V for VIH.

2. toe and toFp are characteristics of the device, but must be accommodated by the programmer.
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Am27H010

1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM

bm

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Industry's fastest
-45ns 1 megabit CMOS EPROM
® Pin compatible with Am27C010
® High speed Flashrite™ programming
-Typically less than 30 seconds

B Versions avallable in industrial and military
temperature ranges

B + 10% power supply tolerance available

GENERAL DESCRIPTION

The Am27H010 is an ultra-high speed 1 megabit CMOS
UV EPROM. It utilizes the standard JEDEC pinout mak-
ingitfunctionally compatible withthe Am27C010, but with
significantly faster access capability. This superior ran-
dom access capability resuits from a focused high-speed
design implemented with AMD's advanced CMOS proc-
ess technology. This offers users bipolar speeds with
higher density, lower cost and proven reliability.

This device is ideal for use with the fastest processors. At
45ns, the Am27H010 completely eliminates perform-
ance-draining wait states without using bank-interleaving
and caching techniques. Designers may take full advan-

tage of high speed digital signal processors and micro-
processors by allowing code to be executed at full
speed directly out of EPROM. Typical applications
include laser printers, switching networks, graphics,
workstations and digital signal processing.

The Am27H010 supports AMD's Flashrite program-
ming algorithm which allows the entire chip to be pro-
grammed in typically less than 30 seconds.

Itis available in DIP as well as surface mount packages
and is offered in commercial, industrial, and extended
temperature ranges.

BLOCK DIAGRAM O— V¢ DABQ%UTS
O— GND 07
o—+ Vpp K}A_ﬂ
? ~—™ ouTPUT ENABLE
_CE—» CHIP AENIBABLE guu;gs
PGM —  proG LOGIC
—
— Y Y
__o DECODER GATING
Aghie | —o
| =
INI X
- . 1,048,576-BIT
| DECODER : CELL MATRIX
—
12750-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27H010
Ordering Part No:
Voo £5% —-45V05 - - -90V05
V.. 1 10% ~45 -55 -70 -90
Max. Access Time (ns) 45 55 70 90
CE (E) Access Time (ns) 45 55 70 90
OE (G) Access Time (ns) 20 25 35 40
Publication# 12750 Rev. C Amendment 0
Issue Date: March 1991 2-111
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CONNECTION DIAGRAMS

Top View
DIPs
vee C[1® = (1 Ve
A ]2 31[7] PGM(P)
Ais []3 0[] Ne. A
A2 [ 20 A A
A7 s 28 b Aga 13
Ag [: 6 27 :] Ag Ag
As 7 prymit Ao
Ay e 25 [ 1 A1 Ay
A3 ]9 24 [ CE@) —
Az [0 2 Ay GE @)
Ay Cn 2| E® Ao
Ao ]2 21 |3 o, CE (E)
Qg ] 13 20 [ oag 0Q,
DAy 14 19[] pag
DA, []1s 18[7] DQ,
GND [] 18 177] oQg
12750-002A 12750-003A
Note: * Also available in 32-pin rectangular plastic leaded chip carrier
JEDEC nomenclature is in parentheses.
PIN DESCRIPTION LOGIC SYMBOL
A~A,, = Address Inputs 17
. ¢> AoA16
CE(E) = Chip Enable Input
DQ,-DQ, = Data Inputs/Outputs 8
bag0a, <¢>
OE(G) = Output Enable Input _
—— CE®)
PGM (P) = Program Enable Input e
Vee = V. Supply Voltage — OE(G)
V.. = Program Supply Voltage 10205A-002A
GND = Ground
NC = No Internal Connection
2-112 Am27H010



AMD a

ORDERING INFORMATION
Standard Information

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination)
is formed by a combination of: a. Device Number

b. Speed Option

c. Package Type

d. Temperature Range

e. Optional Processing

AM27H010 .45 D c

—_

——

o. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
I = Industrial (-40 to +85°C)
E = Extended Commercial (-55 to +125°C)

c. PACKAGE TYPE

D = 32-Pin Ceramic DIP (CDV032)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

b. SPEED OPTION

See Product Selector Guide and
Valid Combinations

——a. DEVICE NUMBER/DESCRIPTION

Am27H010
1 Megabit (128K x 8) High Speed CMOS UV EPROM

Valid Combinations Valid Combinations
Valid Combinations list configurations planned to be
AM27H010-45 DC. DCB, DI. DIB supported in volume forthis device. Consultthe local AMD

sales office to confirm availability of specific valid

AM27H010-45V05
LC, LI, LCB, LIB combinations, to check on newly released combinations.

AM27H010-90V05

AM27H010-55 DC, DCB, DE,

7H010-70 DEB, DI, DIB, LC,
AM2 LCB, LI, LIB, LE, LEB
AM27H010-90

Am27H010 2-113
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ORDERING INFORMATION
OTP Products (Preliminary)

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination)

is formed by a combination of:

a. Device Number
b. Speed Option
c. Package Type

d. Temperature Range
e. Optional Processing

AM27HO10 70

1 [_———'0

Am27H010

——a. DEVICE NUMBER/DESCRIPTION

. OPTIONAL PROCESSING

Blank = Standard processing

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

. PACKAGE TYPE

P = 32-Pin Plastic DIP (PD 032)

J = 32-Pin Rectangular Plastic Leaded Chip Carrier
(PL 032)

. SPEED OPTION

See Product Selector Guide and
Valid Combinations

1 Megabit (128K x 8) High Speed CMOS OTP EPROM

Valid Combinations

AM27H010-55

AM27H010-70 PC, JC

AM27H010-90

AM27H010-90V05

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local
AMD sales office to confirm availability of specific valid
combinations, to check on newly released combinations.
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ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed
by a combination of: a. Device Number

b. Speed Option

c. Device Class

d. Package Type

e. Lead Finish

AM27H010 5

|ul
|~
1 ied
>
[

. LEAD FINISH
A = Hot Solder Dip

d. PACKAGE TYPE
X = 32-Pin Ceramic DIP (CDV032)
U = 32-Pin Rectangular Ceramic Leadless Chip Carrier
(CLV032)
c. DEVICE CLASS
/B = Class B

b. SPEED OPTION

See Product Selector Guide and
Valid Combinations

— a. DEVICE NUMBER/DESCRIPTION

Am27H010
1 Megabit (128K x 8) High Speed CMOS UV EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27H010-55 supported in volume for.this device. Consult the local
/BXA, /BUA AMD sales office to confirm availability of specific valid
AM27H010-70 ' combinations.
AM27H010-90

Group A Tests
Group A tests consist of Subgroups
1,2,3,7,8,9, 10, 11.
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FUNCTIONAL DESCRIPTION

Erasing the Am27H010

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27H010 to an
ultraviolet light source. A dosage of 30 W seconds/cm?
is required to completely erase an Am27H010. This
dosage can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 Angstroms (A)—with inten-
sity of 12,000 uW/cm? for 30 to 40 minutes. The
Am27H010 should be directly under and about one inch
from the source and all filters should be removed from
the UV light source prior to erasure.

It is important to note that the Am27H010, and similar
devices, will erase with light sources having wave-
lengths shorterthan 4000 A. Although erasure times will
be much longer than with UV sources at 2537 A, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27H010 and exposure to them
shouldbe prevented to realize maximum system reliabil-
ity. If used in such an environment, the package window
should be covered by an opaque label or substance.

Programming the Am27H010

Upondelivery, or after each erasure, the Am27H010 has
all 1,048,576 bits in the “ONE”, or HIGH state. “ZEROs”
are loaded into the Am27H010 through the procedure of
programming.

The programming mode is entered when 12.75 £ 0.25V
is applied to the V,, pin, CE and PGM is at V,, and OE
is at V. For programming, the datato be programmed
is applied 8 bits in parallel to the data output pins.

The Flashrite programming algorithm reduces program-
ming time by using initial 100 ps pulses followed by a
byte verification to determine whether the byte has been
successfully programmed. If the data does not verify, an
additional pulse is applied for a maximum of 25 pulses.
This process is repeated while sequencing through each
address of the EPROM.

The Flashrite programming algorithm programs and
verifiesat V., = 6.25Vand V. = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with V= V,, =5.25 V.

Program Inhibit

Programming of multiple Am27H010s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27H010 may be
common. A TTL low-level program pulse applied to an
Am27H010 CE input with V,,, = 12.75+ 0.25 V, PGM is
LOW, and OE HIGH will program that Am27H010. A
high-level CE input inhibits the other Am27H010 from
being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE and CE at vV, , PGM
atVv,, and V,, between 125V1to 13.0 V.

H!

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching the
device to be programmed with its corresponding pro-
gramming algorithm. This mode is functional inthe 25°C
+ 5°C ambient temperature range that is required when
programming the Am27H010.

To activate this mode, the programming equipment must
force 12.0 £ 0.5 V on address line A, of the Am27H010.
Two identifier bytes may then be sequenced from the
device outputs by toggling address line A fromV, to V.
All other address lines must be held at V, during auto
select mode.

Byte 0 (A, = V, ) represents the manutacturer code, and
byte 1(A, = V), the device identifier code. For the
AmM27H010, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB (DQ,)
defined as the parity bit.

Read Mode

The Am27H010 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Assuming that
addresses are stable, address accesstime (t,..) is equal
to the delay from CE to output (t.). Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. Data is
available at the outputs t _ after the falling edge of OE,
assuming that CE has been LOW and addresses have
been stable for at least t, .. — 1.

Standby Mode

The Am27H010 has a standby mode which reduces the
maximum V. current to 50% of the active current. It is
placed in standby mode when CE is at V. The amount
of current drawn in standby mode depends on the
frequency and the number of address pins switching.
The Am27H010 is specified with 50% of the address
lines toggling at 10 MHz. A reduction of the frequency or
quantity of address lines toggling will significantly reduce
the actual standby current.

Output OR-Tieing
To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not
occur.

It is recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and
connected to the READ line from the system control bus.
This assures that all deselected memory devices are in
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their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are producedon the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the
output capacitance loading of the device. At a mini-

mum, a 0.1-uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device
between V. and GND to minimize transient effects. In
addition, to overcome the voltage drop caused by the
inductive effects of the printed circuit board traces on
EPROM arrays, a 4.7-uF bulk electrolytic capacitor
should be used between V. and GND for each eight
devices. The location of the capacitor shouldbe close to
where the power supply is connected to the array.

MODE SELECT TABLE
Mode Pins CE OE PGM A, A V. | Outputs
Read v, \A X X X Viu Doyr |
Output Disable ' Vi X X X Vi Hi-Z
Standby V., X X X X Vi Hi-Z
Program Vi V., V. X X Vo D, |
Program Verity v, ‘A Vi X X Vee Dour
Program Inhibit Vi X X X X Vee Hi-Z
Auto Select Manufacturer Code Vi Vi X Vi Vi Vee Ot1H
(Note 3 & 5) Device Code \'A v, X Vi v, Vee OEH

Notes:
1.V, =120V+05V

2. X = Either V,,or V.
3A-A=A-A=V,

4. See DC Programming Characteristics for V,,, voltage during programming.
5. The Am27H010 uses the same Flashrite algorithm during program as the Am27C010.
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ABSOLUTE MAXIMUM RATINGS

OPERATING RANGES

Storage Temperature Commercial (C) Devices
OTP product —65 to 125°C Case Temperature (T,) 0to +70°C
All other products —65 to 150°C Industrial () Devices
Ambient Temperature Case Temperature (T,) —40 to +85°C
with Power Applied -55to +125°C Extended Commercial (E) Devices
Voltage with Respect to Ground: Case Temperature (T,) -55 to +125°C
All pins except A, V,,,, and Military (M) Devices
o —0.6toV, +05V Case Temperature (T,) -55to +125°C
A jand V,, —0.6t0135V Supply Read Voltages:
Ve -06t0o7.0V V. for Am27H010-XXV05 +4.75t0 +5.25 V
Stresses above those listed under “Absolute Maximum Vcc for Am27H010-XX +4.5010 +5.50 V

Ratings” may cause permanent damage to the device. This is
a stress rating only; functional operation of the device at these
orany otherconditions above those indicated in the operational
sections of this specification is not implied. Exposure of the
device to absolute maximum rating conditions for extended
periods may affect device reliability.

Notes:

1. Minimum DC voltage on input or /0 is —0.5 V. During tran-
sitions, the inputs may overshoot GND to —2.0V for per-
iods of up to 10 ns. Maximum DC voltage on input and
O is V. +0.5 V which may overshoot to V. +2.0 V for
periods up to 20 ns.

2. For A, and V,, the minimum DC input is —0.5 V. During
transitions, A, and V,,, may overshoot GND to -2.0 V for
periods of upto 10 ns. A, and V,,, must not exceed 13.5
V for any period of time.

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

DC CHARACTERISTICS over operating range unless otherwise specified. (Notes 1, 4, 5, & 8) (for APL
Products, Group A, Subgroups 1, 2, 3, 7, and 8 are tested unless otherwise noted)

Parameter Parameter
Symbol Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage loy =-4 mA 24 v
Voo Output LOW Voltage lo =12 mA 0.45 v
Viu Input HIGH Voltage (Note 9) 2.0 Ve +05 v
Vi Input LOW Voltage (Note 9) -0.3 +0.8 v
I, Input Load Current Va=0Vto+V, 1.0 HA
lo Output Leakage Current Vour=0Vto+ V.. 10 pA
CE=V,,f=10MHz| C Devices 50
legy V. Active Current (Note 5) lour =0 MA mA
(Open Outputs) IV/EM Devices 60
C Devices 25
I V. Standby Current CE=V, mA
IVE/M Devices 35
Ly, V,, Current During Read CE=OE=V,V,, =V, 100 uA
(Note 6)
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DC CHARACTERISTICS (Cont.)
Capacitance (Notes 2, 3, and 7)

CDVU32 CLVU32
Parameter Parameter Tost
Symbol Description Conditions Typ. Max. Typ. Max. Unit
Cui Address
Input Capacitance Vu=0V 6 10 6 9 pF
o OF Input Capacitance V,=0V 10 12 7 9 pF
3 CE Input Capacitance V,=0V 10 10 7 9 pF
Cour Output Capacitance Vor=0V 8 12 6 9 pF
Notes:
1. V.. must be applied simultaneously or before V., and removed simultaneously or after V.
2. Typical values are for nominal supply voltages.
3. This parameter is only sampled, not 100% tested.
4. Cautlon: the Am27H010 must not be removed from (or inserted into) a socket when V_.or V,,, is applied.
5. |, is tested with OE = V,,to simulate open outputs.
6. Maximum active power usage is the sum of | . and |...
7. T,=+25°C,f=1 MHz.
8. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may undershoot to —2.0 V for periods less
than 10 ns. Maximum DC Voltage on output pins is V. +0.5 V which may overshoot to V. +2.0 V for periods
less than10 ns.
9. Tested under static DC conditions.
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes
1, 3, & 4) (for APL Products, Group A, Subgroups 9, 10, and 11 are specified unless

otherwise noted)

Parameter Am27H010
Symbols
Parameter Test —45V05, - - -90Vo5,

JEDEC| Standard Description Conditions —45 -55 -70 -90 Unit

tavor tace Address to Output Delay | CE=OE=V,, | Min. - - - -
C. = Cu ns

Max. 45 55 70 90

terov tee Chip Enable to Output OE=V,, Min. - - - -
Delay C =C, ns

Max 45 55 70 90

tarov toe Output Enable to CE=V, Min. - - - -
Output Delay C. =C, ns

Max. 20 25 35 40

Chip Enable HIGH or Min. 0 0 0 0
tenoz tor Output Enable HIGH, C. =C, ns

oz | (Note 2) | Whichever Comes Max. 20 25 35 40

First, to Output Float

Output Hold from Min. 0 0 0 0
taox tou Addresses, CE, or OF, ns

Whichever Occured First Max. - - - -

Notes:

1. V. must be applied simultaneausly or before V,

pps and removed simultaneously or after V..

2. This parameter is only sampled, not 100% tested.
3. Caution: The Am27H10 must not be removed from (or inserted into) a socket or board when VW or V_ is applied.

4. Output Load: 1 TTLgateand C= C_
Input Rise and Fall Times: 5 ns
Input Pulse Levels: 0to 3 V

Timing Measurement Reference Level — 1.5 V for inputs and outputs

SWITCHING TEST CIRCUIT SWITCHING TEST WAVEFORM
3V
Device 1.><<-—— Test Points —>><i
Under
Test oV
Input Output
=121Q
c. R =12
VL =1.9V
= 300F AC Testing: Inputs are driven at 3.0 V for a logic *1*
Cyy =30p! and 0 V for a logic "0". Input pulse rise
CLo=5pF and fall times are <5 ns.
12750-004A 12750-005A
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KEY TO SWITCHING WAVEFORMS

WAVEFORM

AN
L7
XXXXXX

K

INPUTS

May
Change
fromHtolL

May
Change
fromLtoH

Don'’t Care,
Any Change
Permitted

Does Not
Apply

OUTPUTS

Will be
Steady

Will be
Changing
fomHtoL

Will be
Changing
fromLto H

Changing,
State
Unknown

Center

Line is High-
Impedance
“Off" State

SWITCHING WAVEFORMS

%—-1 S5V Addresses Valid

Addresses

Notes:

15V

— tCE—————D

(Note 1)

VANSNE

e top——»
tACC ————»

AN\

toH

r—————

Valid Outp

1."OE may be delayed up to t, - t after the falling edge of CE without impact on t, .
2.1, is specified from OE or CE, whichever occurs first.

Please refer to the Am27C010 data sheet for Programming Information.

Am27H010
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Am27HB010

1 Megabit (131,072 x 8-Bit) Burst Mode CMOS EPROM

bn

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
m High speed
- 50 ns random access
- 15 ns burst access
m No burst boundary
m No burst limit
m Pin compatible with Am27C010

m Supports all “Burst” microprocessors
~ Am29000 compatible
am Single + 5 V power supply
m * 10% power supply tolerance available
® High speed Flashrite™ programming
- Typically less than 30 seconds

GENERAL DESCRIPTION

The Am27HB010 is a 1 megabit ultraviolet erasable pro-
grammable read-only memory. It is organized as 128K
words by 8 bits per word. Two modes are available to ac-
cess the data. Random access mode is selected by
placing Vi1 on the Ver/BURST pin and this allows full
random access to the data. Burst access is selected by
placing ViLon the Vep/BURST pin which allows high
speed access to sequential data. Burst mode may be
entered without regard to page or word boundaries and
may be sustained all the way up to the physical device
boundary (128K bytes) if required.

The Am27HB010 is ideal for use with the fastest proces-
sors due to the high speed random access time. This de-

vice also achieves maximum performance with all of
today’s “burstable” processors due to the extremely fast
burst mode access time. Designers may take full advan-
tage of high speed digital signal processors and micro-
processors by allowing code to be executed at full speed
directly out of EPROM.

The Am27HB010 is programmed using AMD's
Flashrite™ programming algorithm which allows the en-
tire chip to be programmed typically in less than
30 seconds.

This device is available in 32-pin windowed DIP as well
as surface mount packages and is offered in commer-
cial, industrial and extended temperature ranges.

BLOCK DIAGRAM

(—>
—t
e
—
—] :
Ar - Awe< — 1,048,576-Bit — | DQo - DOy
Address | = Race®] | EPROM Cell || Outeut £ > Data
Inputs | —% Matrix Buffers —> Outputs
—r —>
\
Ao/CLK
Con(rol
vafsé————' Logic
PGM— ™ 14970-0018
PRODUCT SELECTOR GUIDE
Family Part No. Am27HB010
Vee 5% -50V05 -60V05
Vee £10% -50 -60 -90
Max Access Time (ns) 50 60 90
Burst Access (ns) 15 20 30
CE (E) Access (ns) 50 60 90
OE (G) Access (ns) 15 20 30
Publication # 14970 Rev. B Amendment /0
2-122 Issue Date: March 1991
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ADVANCE INFORMATION

CONNECTION DIAGRAMS

Top View
DIP
veeBURST 1° — 32 vee
Ats 2 31 ] PGM (‘ﬁ)
A []3 30 [ NC
Az L4 29 ] At Ata
A Qs 28] Asa
A3
As 16 2711 As
A
as 7 26 [1 Ao *
As 8 25 J A1 A9
As [o 24 [10E@) An
A [0 23[] Avwo o)
A g 2[TE® A0
AJ/CLK [] 12 21 ] pay TE®
DQo [} 13 20 [ DQe 211 pao
DQ1 14 19 :] DQs
DQ2 [} 15 18 [] DQs’
GND [] 16 17 [ bQs
14970-002B 14970-0038
Note:
JEDEC nomenclature is in parenthesis *Also available in a 32-pin PLCC.
PIN DESCRIPTION
Ao-Ats Address Inputs PGM (P) Program Enable Input
CE(® Chip Enable Input Vee Vce Supply Voltage
DQo-DQ;  Data Input/Outputs Ver/BURST Program Supply Voltage
OE @) Output Enable Input & Burst Enable
CLK Clock GND Ground
NC No Internal Connection
LOGIC SYMBOL
e Y
o000 7>
—*{CLK_
s — E _
—*|PGM (P)
—0E G
—{ Vpp/BUR
14970-004B
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number

b. Speed Option
c. Package Type
d. Temperature Range
e. Optional Processing

B
L——- e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)
E = Extended Commercial (-55 to +125°C)

AM27HB010 50 Db c

c. PACKAGE TYPE
D = 32-Pin Ceramic DIP (CDV032)
L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

b. SPEED OPTION
See Product Selector Guide and Valid
Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27HB010
1 Megabit (128K x 8) High Speed Burst Mode CMOS UV EPROM

Valid Combinations Valid Combinations

. Valid Combinations list configurations planned to be
AM27HB010-50 Eg ’ BCLB(‘:g LLII)B‘B' supported in volume for this device. Consult the local
AM27HB010-50V05) -~ - -+5, AMD sales office to confirm availability of specific valid
AM27HB010-60 DC, DCB, DE, DEB, DI, DIB, comb@nations or to check on newly released
AM27HB010-90 LC, LCB, LI, LIB, LE, LEB combinations.
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ORDERING INFORMATION
OTP Products (Preliminary)

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of: a. Device Number
b. Speed Option
c. Package Type
d. Temperature Ran
e. Optional Processing
AM27HB010 £0 £ _

e. OPTIONAL PROCESSING
Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
P = 32-Pin Plastic DIP (PD 032)
J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

b. SPEED OPTION
See Product Selector Guide and Valid
Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27HB010
1 Megabit (128K x 8) High Speed Burst Mode CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM27HB010-60 supported in volume for this device. Consult the lo-

cal AMD sales office to confirm availability of specific

AM27HB010-60V05 PC,JC valid combinations or to check on newly released
AM27HB010-90 combinations.
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ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges.
APL 'é?proved Products List) Eroducts are fully compliant with MIL-STD-883C requirements. The order number
(Valid Combination) is formed by a combination of:

Device Number

Speed Option
Dovloo%‘l,au
Package Type
Lead Finis

sanop

AM27HB010 50 B X A

— ——

e. LEAD FINISH
A = Hot Solder Dip

d. PACKAGE TYPE
X = 32-Pin Ceramic DIP (CDV032)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27HB010
1 Megabit (128K x 8) High Speed Burst Mode CMOS UV EPROM

Valid Combinations

Valid Combinations . . i . )

Valid Combinations list configurations planned
AM27HB010-60 /BXA /BUA to be supported in volume for this device. Con-
AM27HB010-90 ’ sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check

on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,8,7,8,9,10, 11.
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FUNCTIONAL DESCRIPTION

Erasing the Am27HB010

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27HB010 to an
ultraviolet light source. A dosage of 15 W seconds/cm?
is required to completely erase an Am27HB010. This
dosage can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 Angstroms (A) — with inten-
sity of 12,000 uW/cm? for 15 to 20 minutes. The
Am27HBO010 should be directly under and about one
inch from the source and all fiters should be removed
from the UV light source prior to erasure.

It is important to note that the Am27HB010, and similar
devices, will erase with light sources having wave-
lengths shorter than 4000 R. Atthough erasure times will
be much longer than with UV sources at 25374, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27HB010 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package
window should be covered by an opaque label or
substance.

Programming the Am27HB010

Upon delivery, or after each erasure, the Am27HB010
has all 1,048,576 bits in the “ONE", or HIGH state. “ZE-
ROs" are loaded into the Am27HB010 through the pro-
cedure of programming.

The programming mode is entered when 12.75+0.25 V
is applied to the Vep pin, and CE and PGM are at Vi, and
OE is at V. For programming, the data to be pro-
grammed is applied 8 bits in parallel to the data output
pins.

The Flashrite programming algorithm reduces program-
ming time by using initial 100 us pulses followed by a
byte verification to determine whether the byte has been
successfully programmed. If the data does not verify, an
additional pulse is applied for a maximum of 25 pulses.
This process is repeated while sequencing through
each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc = 6.25 V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vpp = 5.25 V.

Program Inhibit

Programming of multiple Am27HBO010s in parallel with
different data is also easily accomplished. Except for

CE, alf like inputs of the paralle! Am27HB0O10 may be

common. A TTL low-level program pulse applied to an
Am27HB010 CE input with Vep=12.75+0.25V, PGM is
LOW, and OE HIGH will program that Am27HB010. A
high-level CE input inhibits the other Am27HB010 from
being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The

verify should be performed with OE and CE at Vi, PGM
at ViH, and Vep between 125V to 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27HB010.

To activate this mode, the programming equipment
must force 12.0 + 0.5 V on address line Ag of the
Am27HB010. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViL to ViH. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
byte 1 (Ao = Vi), the device identifier code. For the
Am27HB010, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQv) defined as the parity bit.

Random Read Mode

The Am27HBO010 has three control functions that must
be logically satisfied in order to obtain random access
data at the outputs. Chip Enable (CE) is the power con-
trol and should be used for device selection. Output En-
able (OFE) is the output control and should be used to
gate data to the output pins, independent of device se-
lection. Vep/BURST must be at Vii. Assuming that ad-
dresses are stable, address access time (tacc) is equal
to the delay from CE to output (tce). Data is available at
the outputs toe after the falling edge of OE, assuming
that CEhas been LOW and addresses have been stable
for at least tacc — toe.

Initial Burst Access

The Am27HB010 will enter the burst-mode when both
Vep/BURST and CE are at logic ‘0". The last pin to switch
from Vi to Vi (either Vep/BURST or CE), will determine
the exact entry into the burst-mode. At this time the ad-
dresses (Ao—A1e) are latched internally to the device for
the remainder of the burst access. There are no bound-
ary address conditions for entering the burst-mode. The
access time for the initial access is measured fromwhen
the addresses (A1 — A1e) are stable. The delay in Aowill

have no effect on access $nnd as long as the condi-

g THITy QAVVT SS TOL &S Ny &

tions listed in Switching Characteristics are met.

Burst Read Mode

After the initial access, sequential bytes of data may be
accessed by toggling the Ao/CLK signal. Data will be
available in the specified burst access time. There are
no minimum or maximum amounts of data required for a
burst. The device will perform a one byte burst or con-
tinue to the physical end of the device, 128K if required.

Am27HBO10
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The device will also wrap around and go to the very
beginning of the memory once the physical boundary of
the device is reached. To exit burst mode, Vep/BURST is
toggled from V. to Vin.

Burst Suspend Mode
Burst mode may be suspended by removing CE while
Vpp/BURST is still at ViL. To resume burst mode, Vep/

BURST remains at ViL while CE is re-asserted. Data will
then be available within the burst access time.

Standby Mode

The Am27HBO010 has a TTL standby mode which
reduces the maximum Vcc current to 20% of the active
current. It is placed in standby mode when CE and Vpp/
BURST is at Viv. The amount of current drawn in
standby mode depends on the frequency and the num-
ber of address pins switching. The Am27HBO010 is
specified with 50% of the address lines toggling at
10 MHz. A reduction of the frequency or quantity of
address lines toggling will significantly reduce the actual
standby current. The Vcc DC current can further be de-
creased to 1 mA by placing all inputs at steady CMOS
logic levels.

Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 pF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Mode Pins| CE | OF | PGM |AoCLK| As | VerBURST | Outputs
Read Vi Vi X X X ViH Dour
Output Disable Vi Vi X X X X Hi-Z
Standby VIH X X X X ViH Hi-Z
BURST Enable ViL ViL X X X ViL Dour
BURST Suspend (Note 7) ViH ViH X X X ViL Hi-Z
BURST Suspend (Note 7) ViH Vi X X X ViL Dout
BURST Read ViL ViL X L-H X Vi Dour
| Program ViL ViH ViL X X Vpp Din
Program Verify ViL ViL VIH X X Vep Dour
Program Inhibit ViH X X X X Vep Hi-Z2
Auto Select |Manufacturer Code| Vi Vi X ViL VH ViH 01H
(Notes 3 & 5)| pevice Code Ve | v | X Vih | W Vi 0EH
Notes:

1. VH=120V+05V
X = Either ViL or ViH (cannot exceed Vcc + 0.5 V)
A1—Ag=A10-A1s=ViL

ViL<08V;ViH>20V

N o ok~ oD

See DC Programming Characteristics for Vpp voltage during programming.
The Am27HBO010 uses the same Flashrite algorithm during program as the Am27C010.

BURST suspend is entered only when CE toggles from ViL to ViH during Burst Mode operation.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTP product —65 to +125°C
All other products —-65 to +150°C
Ambient Temperature
with Power Applied -55to +125°C
Voltage with Respect to Ground:
All pins except Ag, Vep, and
Vce (Note 1) —0.6to Vcc +0.6 V
Ae and Vep (Note 2) -06t0135V
Vce -06to7.0V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. This is a stress rat-
ing only; functional operation of the device at these limits or
any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure of the
device to absolute maximum ratings for extended periods
may affect device reliability.

Notes:

1. During transitions, the input may overshoot GND to -2.0
V for periods of up to 10 ns. Maximum DC voltage on in-

put and /O may overshoot to Vcc + 2.0 V for periods of
upto 10 ns.

2. During transitions, A9 and Vpp may overshoot GND to

—2.0 V for periods of up to 10 ns. Ag and Vpp must not
exceed 13.5 V for any period of time.

OPERATING RANGES
Commerclal (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (I) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -55 to +125°C
Miiitary (M) Devices

Case Temperature (Tc) -55 to +125°C
Supply Read Voltages:

Vce for Am27HB010-XXV05
Ve for Am27HB010-XX

+4.75t0 +5.25 V
+4.501t0 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Am27HB0O10
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DC CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 4, 5 & 8) (for APL Products, Group A, Subgroups 1, 2, 3, 7, and 8 are tested
unless otherwise noted)

Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
VoH Output HIGH Voltage loH =—4 mA 24 \'
Vo Output LOW Voltage lo. = 12 mA (C Devices)
lo. = 10 mA (I Devices) 0.45 v
loL = 8 mA (E/M Devices)
VH Input HIGH Voltage (Note 9) 2.0 Vcc +05] V
Vi Input LOW Voltage (Note 9) -0.5 +0.8 \"
Iu Input Load Current ViN=0VtoVcc+05V 1.0 MHA
o Output Leakage Current Vour =0V to + Vcc 10 HA
Icet Vcc Active Current (Note 5) CE =V, C/l Devices 100
f=10 MHz mA
lour = 0 mA .
(Open Outputs) E/M Devices 120
Icc2 Vcc Standby Current (TTL) CE=Vn C/I Devices 25
Vep/BURST = Vi mA
E/M Devices 35
leca Vcc Standby Current (CMOS) CE=Vcc-0.3VtoVec+05V 1.0 mA
Vep/BURST = Vcc - 0.3 Vto
Vec +0.5V
Ipp1 Vep Current During Read (Note 6)] CE = OF = Vi, Vep = Vce 100 uA
CAPACITANCE (Notes 2, 3, & 7)
Parameter CDV032 CLV032
Symbol |Parameter Description Test Conditions Typ.| Max. | Typ.| Max.| Unit
Cint Address Input Capacitance ViN=0V 6 12 6 12 pF
Cinz Vpp Input Capacitance ViN=0V 12 20 12 20 pF
Cour Output Capacitance Vour =0V 10 15 8 15 pF
Notes:

® NGO AN~

Typical values are for nominal supply voltages.
This parameter is only sampled, not 100% tested.
Caution: The Am27HB010 must not be removed from (or inserted into) a socket when Vpp or Vcc is applied.

Icc1 is tested with OF = ViH to simulate open outputs.

Maximum active power usage is the sum of Icc and Ipp1.
Ta =25°C, f = 1 MHz.
During transitions, the inputs may overshoot to —2.0 V for periods less than 10 ns.

Vece must be applied simultaneously or before Vep, and removed simultaneously or after Vpp.

Maximum DC voltage on output pins may overshoot to Vcc + 2.0 V for periods less than 10 ns.
9. Tested under static DC conditions.

2-130

Am27HB010




AMDn ADVANCE INFORMATION

SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 3, & 4)

Parameter Symbols Am27HB010
Parameter -50 -60 |-90
JEDEC | Standard [Description Test Conditions -50V05|-60V05 Unit
tavav | tacc Address Access Time |CE=0E = Vi, CL=Cu 50 60 [90| ns
teacc Burst Access Time CE = OE = Vpp/BURST . VIL, 15 20 (30| ns
CL=Cu
tecav | tce Chip Enable to OE = Vi, CL=Cus 50 60 |90 ns
Output Delay
totav | toe Output Enable to CE =V, CL=Cu 15 20 (30| ns
Output Delay
teHaz | tor Output Enable to CE=Vi,CL=CL 10 15 |25 | ns
(Note 2) Output Float
tseT Address Setup to CE=Vi, CL=Cu 10 15 |25 ns
BURST or CE Enable
tHoLD Address Hold to CE=Vyi, CL=Cus 0 0 0| ns
BURST or CE Enable
tecikow | Minimum Low Time for | CE = OE = Vpp/BURST - Vi, 10 15 |20 | ns
for Ao to Start BURST | CL = Cus
tasusPs BURST Suspend Setup | Vep/BURST = Vi, 10 15 |25 | ns
Time CL=Cu
tBSUSPH BURST Suspend Hold | Vep/BURST = Vi 10 15 |25 | ns
Time CL=Cu
tBRES BURST Resume Setup | Ver/BURST = Vi, 10 15 |25 | ns
) Time CL=Cu
tetermctk | BURST Terminate Setup| Vep/BURST = Viu, 10 15 |25 | ns
to Ao/CLOCK Time CL=Cu
tBcLK Minimum CLOCK HIGH | CE = OE = Vee/BURST - Vi, 6 8 [13] ns
Time (Note 7) CL=Cu
tecLxs Minimum CLOCK LOW | CE = OE = Vpp/BURST - Vi, 6 8 |13 ns
Time (Note 7) CL=Cu
Notes:
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep.
2. This parameter is only sampled, not 100% tested.
3. Caution: The Am27HBO010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied.
4. Output Load: 1 TTL gate and C = CL

Input Rise and Fall Times: 3 ns for -50; § ns for -60; 7 ns for -90
Input Pulse Levels: 0to 3V
Timing Measurement Reference Level: 1.5 V for inputs and outputs

5. Transient Input Low Voltages to —2.0 V with 10 ns duration at the 50% amplitude point are permitted.
6. To guarantee Initial Burst Access, tSET + tBCLKLOW + tHOLD 2 tACC.

7. Burstclocks should have 50% duty cycle. Clock skews are allowed as long as minimum tacLk and tBCLkB specifications
are met and tBACC = tBCLK + tBCLKB.
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fomHtoL fromHto L
May Will Be
Change Changing
fromLtoH fromLto H
Don'’t Care Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance
“Off" State
KS000010
SWITCHING TEST CIRCUIT
Device Ru
Under VL
Test
Rl = 121Q
c Vi = 19V
L Cu1 = 30pF
C2 = 5pF
14970-005B

SWITCHING TEST WAVEFORM

3V

ov

1.5%— Test Points —»¢1.5

Input Output
AC Testing: Inputs are driven at 3.0 V for
a logic “1” and O for a
logic “0”. Input pulse rise
and fall times are < 3 ns for
-50; < 5 ns for -60; and

<7 for-90. 14970-006B
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SWITCHING WAVEFORMS (Read Timings—Random Access Mode)

3v
Addre
Addresses )6—1.5 ' v a‘.:’”s
ov
zE N
-E_— tCg =
&
& tog —™
tACC
(Note 1)
High-Z /77777~
Output
ANNANNY S

Notes:

L e -4
tDF
(Note 2)
tOH
T Veid N} High-2
_Ouput  #//3

1. OE may be delayed up to tacc—toE after the falling edge of CE without impact on tacc.
2. tor is specified from OE or CE, whichever occurs first.

14970-0078

SWITCHING WAVEFORMS (Burst Mode)

Y/ ‘ vwvwwwwwwwwwwwwwwwwwwwiwwwwwwwwwwwy
A1 =Ase D\_l .A’A’A‘A‘A‘A‘A’A‘A‘A’A‘A’A’A‘A‘A’A’A’A’A’A‘A‘A‘A’A’A’A’A‘A’A‘A‘A’A‘A‘A A‘A‘A’A‘A‘A‘A’A‘A‘A‘A‘A‘A
—
D S\ VAVAWA U AN AN\
tBCLK
cE \ tBCLKLQW LKB 'r_ * /
tBSUSPH tBRES
o ! Y 1BACC 1BSUSPS —» /
tHOLD
\ —
Vep/BURST /
tSET o
o QXXX -
tacc
tCE BTERMCLK
|
Initial Burst Burst
Burst Access (3 Bytes) Burst Suspend Resume Burst Terminate
14970-008B
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PROGRAMMING FLOW CHART

Start

T
. S | ]
Address = First Location I

'

Vcc=6.25V
Vep = 1275V

pm=1

Program One 100 ps Pulse

Increment X

Interactive
Section

No
Verify Byte
?

Pass

Last
Address?
Yes

Vec=Vpp=525V

—1 Increment Address

__}__

Verify Section

Device Failed

14970-009B
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C 15°C) (Notes 1, 2, & 3)

Parameter

Symbol | Parameter Description Test Conditions Min. Max. | Unit
1] Input Current (All inputs) ViN = ViLor ViH 10.0 HA
ViL Input LOW Level (All Inputs) -0.3 0.8 \'
ViH Input HIGH Level 2.0 Vec+05] V
Vou Output LOW Voltage During Verify loL = 12 mA 0.45 \
Vou Output HIGH Voltage During Verify lon =—4 mA 24 \J
VH Ag Auto Select Voltage 11.5 12.5 Vv
lcca Vcc Supply Current (Program & Verify) _ 50 mA
Ipp2 Vep Supply Current (Program) CE=Vi, OE=Vm 50 mA
Vces Supply Voltage 6.00 6.50 \
Vep Programming Voltage 12.5 13.0 \

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C 15°C) (Notes 1, 2, & 3)

Parameter
Symbols
JEDEC Standard Parameter Description Min. Max. Unit
tAvEL tas Address Setup Time 2 us
tozeL toes OE Setup Time 2 us
toveL tos Data Setup Time 2 us
tGHAX tAH Address Hold Time 0 us
teHDX toH Data Hold Time 2 113
tHaz toFpP Output Enable to Output Float Delay 0 130 ns
tves tves Vpp Setup Time 2 us
tELEH1 tpw PGM Program Pulse Width 95 105 us
tvcs tvcs Vcce Setup Time 2 us
tELPL tces CE Setup Time 2 us
taLav toe Data Valid from OE 75 ns
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

2. When programming the Am27HB010, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

Am27HBO10
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PROGRAMMING ALGORITHM WAVEFORM (Notes 1 & 2)

j¢—— Program Program Verify —
VIN )
Addresses ViL K ,B
. tas —= taH
A p Hi-Z 4 R
Data ;
—  Dataln Stable J———+—=( Data Out Vaiid b
toFP
Vep j— {ps —> toH
Vep 7
j— —
veet tvps
Vce
Vce /
je— tvcs —>
VH
EE \_
ViL
f— ¢, —
ViH CES
PGM -
Vi \
OE
Vi tPw - tOES -’I Max.
r—
oF N /
ViL K.

Notes:

1. The input timing reference level is 0.8 for a ViL and 2 V for a VIH.

2. toE and torp are characteristics of the device but must be accommodated by the programmer.

14970-010B
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Am27C100

1Megabit (131,072 x 8-Bit) ROM Compatible CMOS EPROM

.

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
| EIAJ 32-pin DIP package
B Pinout compatible with 28-pin ROM
W Fast access time

-100 ns
B Low power consumption

— 100 pA typical standby current

High speed Flashrite™ programming
Single + 5 V power supply

+ 10% power supply tolerance avallable
Latch-up protected to 100 mA from -1 V to
Ve +1V

GENERAL DESCRIPTION

The Am27C100 is a 1 megabit ultraviolet erasable pro-
grammable read-only memory. The 32 pin EIAJ pinout
is compatible with 28 pin megabit ROMs. The memory
is organized as 128K words by 8 bits per word, operates
from a single + 5 V supply, has a static standby mode,
and features fast single address location programming.
Products are available in windowed ceramic DIP and
plastic one time programmable (OTP) packages.

Any byte can be accessed in less than 120 ns, allowing
operation with many high-performance microprocessors
without any WAIT states. The Am27C100 offers sepa-
rate Output Enable (OE) and Chip Enable (CE) controls,

thus eliminating bus contention in a multiple bus micro-
processor system.

AMD's CMOS process technology provides high speed,
low power, and high noise immunity. Typical power
consumptionis only 100 mW in active mode, and 250 uW
in standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C100 supports AMD's Flashrite
programming algorithm (0.1 ms pulses) resulting in
typical programming times of less than 30 seconds.

BLOCK DIAGRAM o Ve Data Outts
= Hiditit
OF —{ Output Enable
TE—» C“i’j‘d’"b" g:“mm
PGM —p Prog Logic ors
—]
Y Y
Decoder Gating
Aghye
Address
Inputs X 1,048,576-Bit
Decoder Cell Matrix
12566-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C100
Ordering Part Number:
Vee £5% -105 -125 -155 -255
Vee £ 10% -120 -150 -200
Max. Access Time (ns) 100 120 150 200 250
CE (E) Access Time (ns) 100 120 150 200 250
OE (G) Access Time (ns) 50 65 75 100
Publication# 12566 Rev. B Amendment 0
Issue Daje: March 1991 2-137
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CONNECTION DIAGRAM
Top View
DIPs
ver[]1® @ Vee
12 31 g PGM (P}
Ms ] o[ Ne.
A2 []a 29[ ] A1
A7 s 28] M3
A6 e 270 "
As []7 [ 1 %
As s 251 An
A3 s 241 A,
A2 [J10 23 [ Ao
A O 2[1E&E®
fo [ 12 21 [ bay
0% 13 20 ] Dag
DO, 14 19 [ pa
DQ, )15 18[7] oa,
GND [ 18 17 [ oo,
12566-002A
Note:
1. JEDEC nomenclature is in parentheses.
LOGIC SYMBOL

17
¢> AO'A 16

— CE(E)

PIN DESCRIPTION

A-A, = Address Inputs

CE(E) = ChipEnable Input
DQ,-DQ, = Data Input/Outputs
OE(G) = Output Enable Input
PGM (P) = Program Enable Input
Vee = V.. Supply Voltage

Vee = Program Supply Voltage
GND = Ground

NC = No Internal Connect

PGM(P!

)

<t

10205A-002A
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ORDERING INFORMATION
Standard Information

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

AM27C100 -105 D C

. Device Number

. Speed Option

. Package Type

. Temperature Range
. Optional Processing

o

oan

:

e. OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to 70°C)
| = Industrial (-40 to +85°C)

c. PACKAGE TYPE

D = 32-Pin Ceramic DIP (CDV 032)

a. DEVICE NUMBER
Am27C100

b. SPEED OPTION

See Product Selector Guide and Valid Combinations

1 Megabit (128K x 8) ROM Compatible CMOS UV EPROM

Valid Combinations

AM27C100-105 DC, DCB
AM27C100-120
AM27C100-125
AM27C100-150
AM27C100-155
AM27C100-200
AM27C100-255

DC, DCB, Di,
DiB

Valid Combinations
Valid Combinations list configurations plannedto
be supported in volume for this device. Consult
the local AMD sales office to confirm availability
of specific valid combinations, and to check on
newly released combinations.

Am27C100
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ORDERING INFORMATION
OTP Products

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: Device Number

. Speed Option

. Package Type

. Temperature Range

. Optional Processing

eapow

AM27C100 -125 P C

_L— e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

¢. PACKAGE TYPE
P = 32-Pin Plastic DIP (PD 032)

b. SPEED OPTION
See Product Selector Guide and Valid Combinations

a. DEVICE NUMBER
Am27C100
1 Megabit (128K x 8) CMOS ROM compatible OTP EPROM

Valid Combinations Valid Combinations
Valid Combinations list configurations planned to
AM27C100-125 be supported in volume for this device. Consult
AM27C100-155 PC the loca! AMD .sales office.to confirm availability
AM27C100-200 zfe ;rercer?ca\;aléd con:)l?lr:itcu::,r;s, and to check on
AM27C100-255 y reloased combinations.

2-140 Am27C100



AMD n

FUNCTIONAL DESCRIPTION

Erasing the Am27C100

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C100 to an
ultraviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C100. This dos-
age can be obtained by exposure to an ultraviolet Lamp-
wavelength of 2537 Angstroms (A)-with intensity of
12,000 uW/cm? for 15 to 20 minutes. The Am27C100
should be directly under and about one inch from the
source and allfilters should be removed fromthe UV light
source prior to erasure.

It is important to note that the Am27C100, and similar
devices, will erase with light sources havingwavelengths
shorterthan 4000 A. Although erasure times will be much
longer than with UV sources at 2537 A, nevertheless the
exposure to fluorescent light and sunlight will eventually
erase the Am27C100 and exposure to them should be
prevented to realize maximum system reliability. If used
in such an environment, the package window should be
covered by an opaque label or substance.

Programming the Am27C100

Upon delivery, or after each erasure, the Am27C100 has
all 1,048,576 bits in the “ONE”, or HIGH state. “ZEROs”
are loaded into the Am27C 100 through the procedure of
programming.

The programming mode is entered when 12.75+0.25 V
is applied to the V,,, pin, CEand PGM is at V, , and OE is

av,,

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 ps
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied for
amaximum of 25 pulses. This process is repeated while
sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at V.= 6.25 Vand V,, = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with V, =V, =5.25 V.

Program Inhibit

Programming of multiple Am27C100s in parallel with
different datais also easily accomplished. Exceptfor CE,
all like inputs of the parallel Am27C100s may be com-
mon. A TTL low-level program pulse applied to an
Am27C100 CE input with V,,, = 12.75 + 0.25 V, PGM is
LOW, and OE HIGH will program that Am27C100. A
high-level TE input inhibits the other Am27C100s from
being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were corre? programmed. The
verify should be performed with OE and CE at V,, PGM
atV,, andV,, between 12.5V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
and type. This mode is intended for use by programming
equipment for the purpose of automatically matching the
device to be programmed with its corresponding pro-
gramming algorithm. This mode is functionalinthe 25°C
+ 5°C ambient temperature range that is required when
programming the Am27C100.

To activate this mode, the programming equipment must
force 12.0 £ 0.5 V on address line A, of the Am27C100.
Two identifier bytes may then be sequenced from the
device outputs by toggling address line A fromV, toV .
All other address lines must be held at V, during auto
select mode.

Byte 0 (A, = V,) represents the manufacturer code, and
byte 1(A; = V,), the device identifier code. For the
AmM27C100, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, withthe MSB (DQ,)
defined as the parity bit.

Read Mode

The Am27C100 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(t.co) is equal to the delay from CE to output (t.). Data
is available at the outputs t after the falling edge of O,
assuming that CE has been LOW and addresses have
been stable for at least t, .. —t,..

Standby Mode

The Am27C100 has a CMOS standby mode which
reduces the maximum V¢ currentto 100 pA. Itis placed
in CMOS-standby when CE is at Voo = 0.3 V. The
Am27C100 also has a TTL-standby mode which re-
duces the maximum V. current to 1.0 mA. It is placed
in TTL-standby when%ﬁ is at V. When in stand-by
mode, the outputs are in a high-impedance state, inde-
pendent of the OE input.

Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not
occur.

Am27C100
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itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and
connected to the READ line from the system control
bus. This assures that all deselected memory devices
are intheir low-power standby mode and that the output
pins are only active when data is desired from a par-
ticular memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced ontherising

and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the output
capacitance loading of the device. At a minimum, a0.1
uF ceramic capacitor (high frequency, low inherent in-
ductance) should be used on each device between V.
and GND to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM
arrays, a 4.7 uF bulk electrolytic capacitor should be
used between V., and GND for each eight devices. The
location of the capacitor should be close to where the
power supply is connected to the array.

MODE SELECT TABLE
Mode Pins| TE OE PGM A A V,, | Outputs
Read \'A vV, X X X X Dour
Output Disable \'A V., X X X X Hi-Z
Standby (TTL) Vv, X X X X X Hi-Z
Standby (CMOS) V203V X X X X X Hi-Z
Program \A Vi \A X X Ve D,
Program Verify V. \'A Vi X X Vee Dour
Program Inhibit Vi, X X X X Vee Hi-Z
Auto Select |Manufacturer Vi, ‘A X 'A V, X 01H
Code
(Note 3) Device Code| V, v, X oV vy X O0DH
Notes:

1. V,=120V+05V
2. X = EitherV orV,
2' A - Aa =A,—A,= VIL

. See DC Programming Characteristics for V,, voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature
OTP products —65 to 125°C
All other products —65t0 150°C

. Ambient Temperature

with Power Applied -55 10 +125°C

Voltage with Respect to Ground:
All pins except A,, V., and
V. (Note 1) 06tV +0.6V
A, and V,,, (Note 2) -0.6t0 135V
Vee -0.6t07.0V

Stresses above those listed under "Absolute Maximum
Ratings” may cause permanent damage to the device. This is
a stress rating only; functional operation of the device at these
orany other conditions above those indicated in the operational
sections of this specification is not implied. Exposure of the
device to absolute maximum rating conditions for extended
periods may affect device reliability.

Notes:

1. During transitions, the inputs may overshoot GND to
—2.0 V for periods of up to 20 ns. Maximum DC voltage
on input and /O may overshoot to V__ + 2.0 V for periods
up to 20 ns.

2. During transitions, A, and V,, may overshoot GND to
-2.0 V for periods of up to 20 ns. A, and V,, must not
exceed 13.5 V for any period of time.

OPERATING RANGES

Commercial (C) Devices

Case Temperature (T.) 0to +70°C
Industrial (1) Devices

Case Temperature (T.) —40 to +85°C
Supply Read Voltages:

V. for Am27C100-XX5 +4.75t0 +5.25 V

V. for Am27C100-XX0 +4.50to +5.50 V

Operating ranges define those limits between which the

Am27C100
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DC CHARACTERISTICS over operating range unless otherwise specified.

(Notes 1, 4, 5, and 8)
TTL and NMOS Inputs
Parameter
Symbol | Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Iy =—400 pA 2.4 \"
Vo Output LOW Voltage lo, = 2.1 MA 0.45 v
Vi Input HIGH Voltage 20 |V, +05 \
v, Input LOW Voltage -05 +08 v
I Input Load Current Vy=0Vio +V, 1.0 HA
lo Output Leakage Current Vour =0Vto+V, 10 MA
o V. Active Current CE=V,,f=5MHz |, =0mA 30 mA
(Note 5) (Open Outputs)
loca V,, Standby Current CE=V,, 1.0 mA
lopy V., Current During Read | CE=0E=V,, V,, =V, 100 pA
(Note 6)
CMOS Inputs
Parameter
Symbol Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage loy =—400 pA 24 \'
Vo Output LOW Voitage lo. =2.1 MA 0.45 \
Vi Input HIGH Voltage Ve =03 |V +03 \
vV, Input LOW Voltage -0.5 +0.8 \
I, Input Load Current Vy=0Vio+V, 1.0 HA
lo Output Leakage Current Vour=0Vio+V,, 10 HA
et V. Active Current CE=V,, f=5MHz 30 mA
(Note 5) lour = 0 MA (Open Outputs)
loca V. Standby Current CE=V,+03V 100 pA
lops V.. Current DuringRead | CE=OE=V,,V,, =V, 100 HA
(Note 6)
2-144 Am27C100
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CAPACITANCE (Notes 2, 3, and 7)

Parameter covos2
Symbol Parameter Description | Test Conditions Typ. Max. Unit
Cu Address V=0V 12 14 pF
Input Capacitance
Cour Output Capacitance Vorr =0V 14 17 pF
Notes:

PNOOAGON -

may overshoot to V. + 2.0 V for periods less than 20 ns.

- V¢ must be applied simultaneously or before V,,, and removed simultaneously or after V...
. Typical values are for nominal supply voltages.
This parameter is only sampled, not 100% tested.
Caution: the Am27C100 must not be removed from (or inserted into) a socket when V . or V,, is applied.
.., is tested with OF = V, to simulate open outputs.
Maximum active power usage is the sum of | . and .
. T,=+25°C,f=1 MHz.
. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maximum DC Voltage on input pins

Am27C100
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

(Notes 1, 3, and 4) -
Parameter Am27C100
Symbols -120, | -150,
JEDEC [Standard| Parameter Description Test Condition -105 | -125 [-155 |-200 | -255 |Unit
twov| tee | Addressto CE=0OE=V, | Min. -1 -1-1-
Output Delay ns
Max. 100 120] 150 | 200 | 250
tuw | te | ChipEnableto OE=V, Min. - -1-1-
Output Delay ns
Max. 100 120 150 | 200 | 250
taav | te | Output Enable to CE=V, Min. - -1-1-
Output Delay ns
Max. 50| 50| 65 | 75 | 100
S tor Chip Enable HIGH or Min. 0 0 o] o0
Output Enable HIGH,
tonaz | (Note 2)f  Whichever Comes Max. 35| 35| 35| 40 | 40 | ns
First, to Output Float
Output Hold from Min. 0 0 0 0 0
twax | ' | Addresses, CE, or O, ns
Whichever Occurred First Max. - - - -
Notes:

1. V. must be applied simultaneously or before V,

PP’
This parameter is only sampled, not 100% tested.

and removed simultaneously or after V...

2.
3. Caution: The Am27C100 must not be removed from (or inserted into) a socket or board when V,, orV,_is applied.
4. Output Load: 1 TTL gate and C_= 100 pF

Input Rise and Fall Times: 20 ns

Input Pulse Levels: 0.45 to 2.4 V

Timing Measurement Reference Level - Inputs:
Outputs: 0.8to 2.0V

0.8to 2.0V

SWITCHING TEST WAVEFORM

SWITCHING TEST CIRCUIT
BE\SECE 27k
e | sv
CL S62kn DIODES = IN3064

Cy_ = 100 pF including jig capacitance.

OR EQUIVALENT

24v 20V 20V
» TESTPOINTS
045V 08V 08V
INPUT ouTPUT

AC Testing: Inputs are driven at 2.4 V for a logic "1" and 0.45 V for a logic "0".
Input pulse rise and fall times are < 20 ns.

10205A-004A

10205B-009A
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
MAY CHANGE WLL BE
CHANGING
m_ FROMHTOL  rpoMHTOL
MAY CHANGE WAL BE
CHANGING
T s g,
DONT CARE, CHANGING,
ANY CHANGE STATE
M PERMITTED UNKNOWN
KS000010
SWITCHING WAVEFORMS
24 ————
4 2.
ADDRESSES ) e ADDRESSES VALID OTK
0.45 £ - 02y
= '\ ]
the
i
OE __A o
o (NOTE 2)
A toH
(NOTE 1)
ouTPUT _—_@meu-z VALID OUTPUT )1\ HiGH-2
10205A-005A

Notes:

1. OF may be delayed up to t, . -t after the falling edge

of CE without impacton t, ..

2. t, is specified from OE or CE, whichever occurs first.

Am27C100

2-147



AMD l"l

——

[ADDRESS = FIRST LOCATION ]

¥
Veg =625V
Vpp = 1275V

E;El

PROGRAM ONE 100 us PULSE

INCREMENT X

INTERACTIVE

SECTION

-—' INCREMENT ADDRESS
y
VElJ- IFY
SECTION DEVICE FAILED
DEVICE PASSED

_

Figure 1. Flashrite Programming Flow Chart

10205B-008A
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DC PROGRAMMING CHARACTERISTICS (T, = +25°C + 5°C) (Notes 1, 2, and 3)

Parameter
Symbol Parameter Description Test Conditions Min. Max. Unit
. Input Current (All Inputs) Vy=V,orv, 10.0 HA
vV, Input LOW Level (All Inputs) -03 0.8 \"
V., Input HIGH Level 20 |V, +05 Vv
Vo Output LOW Voltage During Verify lo =2.1MA 0.45 \"
Vou Output HIGH Voltage During Verify loy = —400 pA 24 \"
Vi A, Auto Select Voltage 115 125 \Y
lec V.. Supply Current 50 mA
(Program & Verify)
lop V,, Supply Current (Program) CE=V,0E=V, 30 mA
Vee Supply Voltage 6.00 6.50 \"
Ve Programming Voltage 125 13.0 \"

SWITCHING PROGRAMMING CHARACTERISTICS (T, = +25°C + 5°C) (Notes 1, 2, and 3)

Parameter
Symbol
JEDEC | Standard Parameter Description Min. Max. Unit
taver ts Address Setup Time 2 us
[ toes OE Setup Time 2 us
tover tos Data Setup Time 2 us
Yonax ta Address Hold Time 0 us
tepx o Data Hold Time 2 us
tonaz toee Output Enable to Output Float Delay 0 130 ns
tips tups Ve Setup Time 2 us
e tow PGM Program Pulse Width 95 105 us
s tues Ve Setup Time 2 us
tem toes CE Setup Time 2 us
oy | toe Data Valid from OE 150 ns
Notes:

1.V, must be applied simultaneously or before V,,, and removed simultaneously or after V.

2. When programming the Am27C100, a 0.1 uF capacitor is required across V,,, and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

Am27C100 2-149
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Flashrite PROGRAMMING ALGORITHM WAVEFORM (Notes 1 and 2)

Viu PROGRAM ———————p}a—— PROGRAM VERIFY —»
ADDRESSES ViL 4
(4—tas —> Hi-Z ‘AH-I%
DATA ——{¢ DATA IN STABLE LDATA OUT VALI }-——
Vep < tps—> - pyy toFp
Vep Vi t
cCel |4 ves >
Vee Voo
ViH
— —i | tycs—>
CE Vi [\
VH  |a— tces
PGM Vi N &
ViH e t oy -t Ops > & ht/l?\EX—b
— —
OE Vu N J/

10205-0068
Notes:

1. The input timing reference level is 0.8 Vfor V, ans2.0VforaV,,.
2. t,. andt, are characteristics of the device but must be accommodated by the programmer.
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Am27C1024

1 Megabit (65,536 x 16-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B High Speed Flashrite™ programming
B Fast access time — 100 ns

B Low power consumption:
- 100 pA maximum standby current

N Programming voltage: 12.75 V
m Single +5-V power supply

B JEDEC-approved 40-pin DIP and 44 pad LCC
pinouts

B +10% power supply tolerance available

B Latch-up protected to 100 mA from -1V to
Vec+1V

GENERAL DESCRIPTION

The Am27C1024 is a 1 megabit, ultraviolet erasable
programmable read-only memory. It is organized as
64K words by 16 bits per word, operates from a single
+5-V supply, has a static standby mode, and features
fast single address location programming. The x16 or-
ganization makes the Am27C 1024 ideal for use in 16-bit
microprocessor systems. Products are available in win-
dowed ceramic DIP and LCC packages, as well as plas-
tic one-time programmable (OTP) packages.

Any byte can be accessed in less than 100 ns, allowing
operation with high-performance microprocessors with
reduced WAIT states. The Am27C1024 offers separate
Output Enable (OE) and Chip Enable (CE) controls, thus

eliminating bus contention in a multiple bus micropro-
cessor system.

AMD's CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 125 mW in active mode, and 350 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C1024 supports AMD's Flash-
rite programming algorithm (100 ps pulses) resulting in
typical programming times of less than 20 seconds.

BLOCK DIAGRAM DS‘SSBS:’,‘S
o—=a Vcc f—H
o—= GND
] Httttt
Output Enable|
OE—*1 Chip Enable |1
CE —1 h'%sga g Output Buffers
PGM—® Prog Logic
i ——
— Dec!)der L—:- Y-Gating
! = =
lnpus:: — X + | 1.048576-Bit
— Decoder . Cell Matrix
—] :
] 06780-001E
PRODUCT SELECTOR GUIDE
Family Part No. Am27C1024
Ordering Part No:
+5% Vce Tolerance -105 -125 -255
+10% Vcc Tolerance -120 -150 -200 -250
Max. Access Time (ns) 100 120 150 200 250
CE (E) Access (ns) 100 120 150 200 250
OE (G) Access (ns) 50 50 65 75 100
Publication# 06780 Rev. F Amendment/0 9 1 5 1

lssue Date: March 1991




AMD n

CONNECTION DIAGRAMS

Top View
DIPs LCC*
vee [ J1°® ~ 40 [ Vcec
CE® - 39 [_1PGM (P)
DQis[]3 38 j NC
DQ14 [: 4 37 :l A1s
pai []s 36 [ 1A
paiz [ 35 [ JAs A3
DQ11 E 7 34 [JAr Ar2
DQio []s 33 [_] A Agq
DQ9 : 9 32 [ J Ao Ao
pas [] 10 31 [ A Ag
GND [ 11 30 [ JaND GND
pa7 [ 12 29 1 As NG
pas []13 28 [ A As
pas [ 14 27 [ e A7
pas ({15 26 | _1As 2‘6
pas ({16 25 A S
pa2 [} 17 24 [ 1As ]
par 18 23 1A o\
pao [ 19 22 [ A P
OE (@) [ 20 21 [ Ao 2
)
06780-002E z 06780-003E
*Also available in a 44-Pin Plastic Leaded Chip Carrier.
Notes:
1. JEDEC nomenclature is in parenthesis.
2. Don't use (DU) for PLCC.
LOGIC SYMBOL PIN DESCRIPTION
Ao-A1s Vce
16 Address Inputs Vce Supply Voltage
#{) Ao-Ass CE (B) Vee
DQo-DQ1s C% Chip Enable Input Program Supply Voltage
—™CE(®p) _DQo-DQ1s GND
FGM (F) D_ata_lnpuVOutputs Ground
OE (G) NC
—"ICE@) Output Enable Input No Internal Connect
06780-004E PGM (P) bu
Program Enable Input No External Connect
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ORDERING INFORMATION

Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

AM27C1024

-105
=

Device Number
Speed Option
Package Type

. Temperature Ran?e
Optional Processing

sapow

a. DEVICE NUMBER/DESCRIPTION
Am27C1024
1 Megabit (64K x 16) CMOS UV EPROM

Valid Combinations
AM27C1024-105 | DC, DCB, DI, DIB,
AM27C1024-125 | LC,LCB, LI, LIB
AM27C1024-120 | o g D),
AM27C1024-150 | DIB, DE, DEB,
AM27C1024-200 | LCB, LIB, LE,
AM27C1024.255 | -EBLC.UI

. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
| = Industrial (40 to +85°C)
E = Extended Commercial (-55 to +125°C)

. PACKAGE TYPE

D = 40-Pin Ceramic DIP (CDV040)
L = 44-Pin Square Ceramic Leadless Chip
Carrier (CLV044) (JEDEC Type E)

. SPEED OPTION

See Product Selector Guide and Valid
Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.

Am27C1024
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ORDERING INFORMATION
OTP Products

AMD standard praducts are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: Device Number

Speed Option

Package Type

Temperature Ran?o

Optional Processing

‘L—— e. OPTIONAL PROCESSING

Blank = Standard processing

sapow

AM27C1024 -200 P C

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
I = Industrial (-40 to 85°C)

c. PACKAGE TYPE
P = 40-Pin Plastic DIP (PD 040)
J = 44-Pin Square Plastic Leaded Chip
Carrier (PL 044)

b. SPEED OPTION
See Product Selector Guide and Valid
Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C1024
1 Megabit (64K x 16) CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM27C1024-200 supported in volume for this device. Consult the lo-

AM27C1024.255 PC, JC, PL JI cal AMD sales office to confirm availability of specific

- valid combinations or to check on newly released
combinations.

2-154 Am27C1024



amp &

MILITARY ORDERING INFORMATION

APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed

by a combination of:

AM27C1024 -120 /B

saoop

Device Number
Speed Option
Device Class
Package Type
Lead Finis!

Am27C1024

a. DEVICE NUMBER/DESCRIPTION

1 Megabit (64K x 16) CMOS UV EPROM

Valid Combinations

AM27C1024-120
AM27C1024-150
AM27C1024-200

/BQA, /BUA

AM27C1024-250

For other Surface Mount Package

options, contact NVD Military Marketing.

. LEAD FINISH

A = Hot Solder Dip

. PACKAGE TYPE

Q = 40-Pin Ceramic DIP (CDV040)
U = 44-Pin Square Ceramic Leadless Chip
Carrier (CLV044)

DEVICE CLASS
/B = Class B

SPEED OPTION
See Product Selector Guide and Valid
Combinations

Valid Combinations

Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups

1,2,3,7,8,9,10, 11.

Am27C1024
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FUNCTIONAL DESCRIPTION
Erasing the Am27C1024

In order to clear all locations of their programmed con-
tents, itis necessary to expose the Am27C1024 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C1024. This dos-
age can be obtained by exposure to an uitraviolet lamp
—wavelength of 2537 Angstroms (X) —with intensity of
12,000 pW/cm? for 15 to 20 minutes. The Am27C1024
should be directly under and about one inch from the
source and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the Am27C1024, and similar
devices, will erase with light sources having wave-
lengths shorter than 4000 A. Although erasure times will
be much longer than with UV sources at 25374, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C1024 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or
substance.

Programming the Am27C1024

Upon delivery, or after each erasure, the Am27C1024
has all 1,048,576 bits in the “ONE”, or HIGH state. “ZE-
ROs” are loaded into the Am27C 1024 through the pro-
cedure of programming.

The programming mode is enteredwhen 12.75+0.25V
is applied to the Vep pin, and CE and PGM are at ViL.

For programming, the data to be programmed is applied
16 bits in parallel to the data pins.

The Flashrite programming algorithm (shown in Figure
1) reduces programming time by using initial 100 ps
pulses followed by a byte verification to determine
whether the byte has been successfully programmed. If
the data does not verify, an additional pulse is applied
for a maximum of 25 pulses. This process is repeated
while sequencing through each address of the EPROM.

The Flashrite programming algorithm programs and
verifies at Vcc = 6.25 V and Vep = 12.75 V. After the final
address is completed, all bytes are compared to the
original data with Vcc = Vpp = 5.25 V.

Program Inhibit

Programming of multiple Am27C1024s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C1024 may be
common. A TTL low-level program pulse applied to an
Am27C1024 CEinput with Vep = 12.75+ .25 V and PGM
LOW will program that Am27C1024. A high-level CE in-
put inhibits the other Am27C1024s from being pro-
grammed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The

verify should be performed with OE and CE, at ViL, PGM
at Viv, and Vpp between 1275V + 25V,

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C1024.

To activate this mode, the programming equipment
must force 12.0 £ 0.5 V on address line Ag of the
Am27C1024. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViL to ViH. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
Byte 1 (Ao = ViH), the device identifier code. For the
Am27C1024, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQy) defined as the parity bit.

Read Mode

The Am27C1024 has two control functions, both of
which must be logically satisfied in order to obtain data
at the outputs. Chip Enable (CE) is the power control
and should be used for device selection. Output Enable
(OE) is the output control and should be used to gate
data to the output pins, independent of device selection.
Assuming that addresses are stable, address access
time (tacc) is equal to the delay from CE to output (tce).
Data is available at the outputs toe after the falling edge
of OE, assuming that CE has been LOW and addresses
have been stable for at least tacc - toe.

Standby Mode

The Am27C1024 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placedin
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C1024 also has a TTL-standby mode which re-
duce the maximum Vcc current to 1.0 mA. Itis placed in
TTL-standby when CE is at ViH. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.

Output OR-Tieing
To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a

2-156

Am27C1024



AMD u

common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of

these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1-uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and .GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7-uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Mode Pins | &€ OF | Pam Ao A | ver | oOutputs
Read Vi Vi ViH X X Vce Dour
Output Disable Vi ViH VIH X X Vce High 2
Standby (TTL) ViH X X X X Vce High Z
Standby (CMOS) Vec+0.3V X X X X Vce High Z
Program Vi X ViL X X Vep DiN
Program Verify Vi Vi ViH X X Vep Dour
Program Inhibit ViH X X X X Vep High 2
Auto Select |Manufacturer Code \ Vi ViH ViL VH Vce 01H
(Note 3) Device Code ViL ViL ViH ViH VH Vce 8CH
Notes:
1. X can be either ViL or ViH

2. VH=120Vi05V
3. Ai—As=A10-Ais=ViIL
4

. See DC Programming Characteristics for Vpp voltage during programming.

Am27C1024
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTP Products —65 to +125°C
All Other Products —65 to +150°C
Ambient Temperature
with Power Applied -551t0 +125°C
Voltage with Respect to Ground:
All pins except Ag, Vpp, and
Vcc (Note 1) -0.6to Vcc +0.6 V
As and Vpp (Note 2) -0610135V
Vce -06t0o7.0V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

Notes:

1. During transitions, the input may overshoot GND
to —2.0 V for periods of up to 20 ns. Maximum DC

voltage on input and I/O may overshoot to Vcc + 2.0 V
for periods up to 20 ns.
2. During transitions, Ag and Vep may overshoot
GND to —-2.0 V for periods of up to 20 ns. Ag and
Vep must not exceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (I) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -55 to +125°C
Military (M) Devices

Case Temperature (Tc) -55 to +125°C

Supply Read Voltages:

Vce/Vep for Am27C1024-XX5
Vee/Vep for Am27C1024-XX0

+4.75t0 +5.25 V
+4.50t0 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 4,5 & 8)
Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
TTL and NMOS Inputs
Vou Output HIGH Voltage ion = —400 pA 24 \'2
Vou Qutput LOW Voltage loL=2.1 mA 0.45 \'/
ViH Input HIGH Voltage 2.0 Vec+0.5] V
ViL Input LOW Voltage 0.5 +0.8 Vv
u Input Load Current ViN=0VtoVcc | C/l Devices 1.0 A
E/M Devices 5.0
o Output Leakage Current Vout = 0 V to Vcc | C/I Devices 10 uA
E/M Devices 10
lcc Vce Active Current (Note 5) &E; l\\A/:-Liz ' C/l Devices 50
lout = 0 MA . mA
(Open Outputs) E/M Devices 60
lcc2 Vcc Standby Current CE =V, C/l Devices 1.0 A
OE =V E/M Devices 1.5
1pPy Vep Supply Current (Read) CE = OE = Vi, Vep = Vce 100 HA
CMOS Inputs
Vox Qutput HIGH Voltage loH = —400 pA 2.4 \'
Vo Output LOW Voltage loo =2.1mA 0.45 \
ViH Input HIGH Voltage Vcc-0.3|Vec+0.3] V
ViL Input LOW Voltage —0.5 +0.8 \'
I Input Load Current ViN=0VtoVcc | C/lDevices 1.0
E/M Devices 5.0 WA
o Output Leakage Current Vout = 0 V to Vcc | C/I Devices 10
E/M Devices w0 | M
lcer | Ve Active Current (Note 5) s nmz C/l Devices S0 o
:%Hpe—n %g‘tgu ts) E/M Devices 60
lec2 Vcc Standby Current CE=Vcc+0.3V | C/l Devices 100 uA
E/M Devices 100
Ipp1 Vrp Supply Current (Read) CE=0E =V, 100 HA
(Note 6) Vep = Vce
Am27C1024 2-159
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CAPACITANCE (Notes 2,3, & 7)

Parameter CDV040 CLV044
Symbol |Parameter Description Test Conditions Typ. | Max. | Typ.| Max.| Unit
CiN Address Input Capacitance ViIN=0V 6 10 6 9 pF
Cinz OE Input Capacitance ViN=0V 10 | 12 7 9 pF
Cina | CE & PGM Input Capacitance| ViN=0V 10 | 12 7 9 pF
Cout Output Capacitance Vour=0V 8 14 6 9 pF
Notes:

@ N O A~ DN

Icc1 is tested with OE = ViH to simulate open outputs.

Maximum active power usage is the sum of Icc and Ipp.
Ta =25°C, f = 1 MHz.
Minimum DC input voltage is 0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.
Typical values are for nominal supply voltages.
This parameter is only sampled and not 100% tested.

Caution: The Am27C 1024 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.

Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns.

SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 3, & 4)

Am27C1024
Parameter -120, -255,
JEDEC | Standard| Description Test Conditions -105 -125 -150 -200 -250 Unit
tavav tacc | Address to _ Min.
CE=0E=ViL ns
Output Delay Max. | 100 120 150 200 250
teLQv tce Chip Enable __ Min.
OE=ViL ns
to Output Delay Max. | 100 120 150 200 250
taLav toE Output Enableto | Min.
P CE=ViL ns
Output Delay Max. 50 50 65 75 100
tEHQZ, tOF Output Enable Min. 0 0 0 0 0
taHQz HIGH to Output ns
Float (Note 2) Max. 40 50 55 60 60
tAXQX toH Output Hold from Min. 0 0 0 0 0
Addresses, CE, or ns
OE, whichever Max.
occurred first
Notes:

1. Vce must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

> wwn

This parameter is only sampled and not 100% tested.

Timing Measurement Reference Level—Inputs: 0.8 V and 2 V, Outputs: 0.8 V and 2 V.

Caution: The Am27C1024 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
Output Load: 1 TTL gate and CL = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45t0 2.4 V,
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SWITCHING TEST WAVEFORM

24V -\-+

A

Input Output

r N
o

TEST POINTS
v 08V

oV 20V

®

0.45V

06780-005E

AC Testing: Input are driven at 2.4 V for a Logic “1” and 0.45 for a Logic “0”. Input pulse rise and fall times are < 20 ns.

SWITCHING TEST CIRCUIT

Device 2.7kQ
Under
Test

+5V

Diodes = IN3064
or Equivalent

06780-006E

CL = 100 pF including jig capacitance

Am27C1024
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHto L
May Will Be
Change Changing
from Lto H fromLtoH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance
"Off” State
KS000010
SWITCHING WAVEFORM
24— ————_—
.0 .
Addresses y 2 Ad?/rel_s‘fes 20
0.45 k.8 ali ———___s8
CE(B)
tCE —>
GE (G)
toE = DF
(Note 1) Note 2)
tacC 1oH
(Note 1)
V17701 TR \\ Y
ANNANNY S .
06780-007E

Notes:

1. OE (G) may be delayed up to tacc—toE after the falling edge of CE (E) without impact on tacc.
2. tor is specified from OE or CE, whichever occurs first.

Read Cycle
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PROGRAMMING FLOW CHART

Interactive
Section

Verify

Section

Start

i

[ Address = First Location I

1

Vcc=6.25V
Vep = 1275V

=1

Program One 100 ps Pulse

Increment X

Increment Address

Device Failed

06780-008E
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2, & 3)

Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
I Input Current (All Inputs) ViN = ViLor VIH 10.0 pA
ViL Input LOW Level (All Inputs) -0.3 0.8 \Y
VIH Input HIGH Level 2.0 Vec+05] V
VoL Output LOW Voltage During Verify loL =2.1 mA 0.45 v
VoH Output HIGH Voltage During Verify lon = —400 pA 24 \"
VH Asg Auto Select Voltage 115 125 Vv
Icca Vcc Supply Current (Program & Verify) 50 mA
Ipp2 Vep Supply Current (Program) CE=Vi,OE=VH 50 mA
Vcc Flashrite Supply Voltage 6.00 6.50 Vv
Vep Flashrite Programming Voltage 12.5 13.0 \')

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

Parameter
Symbols
JEDEC Standard Parameter Description Min. Max. Unit
tAVEL tas Address Setup Time 2 us
tozeL toes OE Setup Time 2 us
tDVEL tps Data Setup Time 2 us
tGHAX tan Address Hold Time 0 us
tEHDX toH Data Hold Time 2 us
taHQz torp Output Enable to Output Float Delay 0 130 ns
tves tves Vep Setup Time 2 us
tELEH tpw PGM Program Pulse Width 95 105 us
tvcs tvcs Vce Setup Time 2 us
teLPL tces CE Setup Time 2 us
taLav toe Data Valid from OE 150 ns

Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

2. When programming the Am27C1024, a 0.1-uF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

2-164

Am27C1024



AMD n

PROGRAMMING ALGORITHM WAVEFORM (Notes 1 & 2)

[¢—————— Program

Program Verify —™

ViH |
Addresses ViL K
e— tas —-{ — ot tAH
Data ——3  Dataln Stabl T—"2 T ataout vaid —
ata Ou |
q ata in abie al .
toFp
Vep le— tps —> tDH Max.
Vep viL
h— —d
Vee +1 tvPs
Vce
Vee
je— tycs —
VIH
o \
ViL
[*— tces —™
VH
PGM "
Vi
toE
Vi " tPw - t0ES -' Yo,
r—
oF N 7
ViL K
’ 06780-009E

Notes:

1. The input timing reference level is 0.8 for ViL and 2 V for ViH.

2. toE and tDFP are characteristics of the device, but must be accommodated by the programmer.

Am27C1024
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Am27C020

2 Megabit (262,144 x 8-Bit) CMOS EPROM

e\

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
M Fast access time

-100 ns

Low power consumption:

— 20 pA typical CMOS standby current

JEDEC-approved pinout

- plug in upgrade of 1 Megabit EPROM

- easy upgrade from 28-pin JEDEC EPROMs
Single +5 V power supply

+10% power supply tolerance standard on
most speeds

100% Flashrite™ programming

- typicai programming time of 30 seconds
Latch-up protected to 100 mA from -1 V to
Vec+1V

High noise immunity

Compact 32-pin DIP package requires no
hardware change for upgrades to 8 megabits

Versatile features for simple interfacing
— both CMOS and TTL input/output compatibility
—two line control functions

GENERAL DESCRIPTION

The Am27C020 is a 2 megabit, ultraviolet erasable pro-
grammable read-only memory. It is organized as 256K
words by 8 bits per word, operates from a single +5 V
supply, has a static standby mode, and features fast sin-
gle address location programming. Products are avail-
able in windowed ceramic DIP and LCC packages, as
well as plastic one-time programmable (OTP)
packages.

Typically, any byte can be accessed in less than 100 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C020 offers
separate Output Enable (OE) and Chip Enable (CE)

controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 100 mW in active mode, and 100 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C020 supports AMD’s Flashrite
programming algorithm (100 us pulses) resulting in typi-
cal programming times of 30 seconds.

BLOCK DIAGRAM v Data Outputs
O Vcc 7
o—= GND TYYTT
O \/pp
; Htttt
| O Enabl
o] Come [ omu
PGM—®] Prog Logic
—- Y " M
—] Decoder | *)] Gating
Ac-An > ™
At{dres{s _: X "T’
d -
PRl Tl vecder | 3 | 2onwennt
u—— .
— ———
11507-001B
PRODUCT SELECTOR GUIDE
Family Part No. Am27C020
Ordering Part No:
+5% Vcc Tolerance -105 -125 -255
+10% Vcc Tolerance -120 -150 -200 -250
Max. Access Time (ns) 100 120 150 200 250
CE (E) Access (ns) 100 120 150 200 250
OE (G) Access (ns) 50 50 65 75 100
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CONNECTION DIAGRAMS

Top View
DIP

ver (10~ 2] veo
A‘IGE 2 31 j m(‘p)
As[]s 30[] A
Az[]4 29[ Ae
A7E 5 28[] A3
As [] 6 270 as
A7 261 Ao
A4E 8 25 J A1
Ao 24[] OE (@)
Az [} 10 23] Avwo
A 21 CEFE
Ao [ 12 21{] pay
DQo [ 13 20[] pae
pas []14 19]] pas
DQzE 15 18 ] DQ4

GND [} 16 17[] pas

11507-003B
Notes:

1. JEDEC nomenclature is in parenthesis.
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration.

*Also available in a 32-pin rectangular Plastic Leaded Chip Carrier.

Lcc*

A4
A3
Ag

Ag

Aqq
OF G)
A0
CE(E)
DQy

LOGIC SYMBOL

)

Ao-A17

CE®
PGM (P)
OE (G)

8
DQo—DQvC#D

10205-002B

PIN DESCRIPTION

Ao-A17 Address Inputs

CE (E) Chip Enable Input
DQo-DQ7 Data Input/QOutputs

OE (G) Output Enable Input
PGM (P) Program Enable Input
Vce Vce Supply Voltage

Vep Program Supply Voltage
GND Ground

Am27C020
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

sapow

AM27C020 -105_

Device Number
Speed Option
Package Type
Temperature Range
Optional Processing

Am27C020

L B
-L_— e
d
C.
b.

a. DEVICE NUMBER/DESCRIPTION

2 Megabit (256K x 8) CMOS UV EPROM

Valid Combinations
AM27C020-105 | pc pes, DI,
AM27C020-120 DIB, LC, LCB,
AM27C020-125 | LLLIB
AM27C020-150 DC, DSIB'D DE,
AM27C020-200 ES,BLCDB:, L:?-
AM27C020-255 LIB, LE, LEB

. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)
E = Extended Commercial (~55 to +125°C)

PACKAGE TYPE

D = 32-Pin Ceramic DIP (CDV032)

L = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032, JEDEC Type)

SPEED OPTION
See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.
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ORDERING INFORMAT
OTP Products

ION

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

AM27C020 150

sppow

19

Device Number

. Speed Option
Package Type
Temperature Range
Optional Processrng

L—— e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
I = Industrial (—40 to +85°C)

c. PACKAGE TYPE
P = 32-Pin Plastic DIP (PD 032°)
J = 32-Pin Rectangular Plastic Leaded
Chip Carrier (PL 032)

Am27C020

a. DEVICE NUMBER/DESCRIPTION

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

2 Megabit (256K x 8) CMOS OTP EPROM

Valid Combinations

AM27C020-125
AM27C020-150
AM27C020-200
AM27C020-255

PC, JC, P, JI

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.

Am27C020
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C reﬁuirements. he order number (Valid Combination) is formed

by a combination of: a. Device Number
b. Speed Option
c. Device Class
d. Package Type
e. Lead Finis
AM27C020 150 B X A

_L——— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
X = 32-Pin Ceramic DIP (CDV032)
U = 32-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV032)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

L—— a. DEVICE NUMBER/DESCRIPTION
Am27C020
2 Megabit (256K x 8) CMOS UV EPROM

Valid Combinations Valid Combinations
i Valid Combinations list configurations planned
AM27C020-150 to be supported in volume for this device. Con-
AM27C020-200 | /BXA, /BUA sult the local AMD sales office to confirm avail-
AM27C020-250 ability of specific valid combinations, or to check

on newly released combinations.
For other Surface Mount Package Y

options, contact NVD Military Marketing.
Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9, 10, 11.
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FUNCTIONAL DESCRIPTION

Erasing the Am27C020

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C020 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C020. This dos-
age can be obtained by exposure to an ultraviolet lamp
—wavelength of 2537 Angstroms (R) —with intensity of
12,000 pW/cm? for 15 to 20 minutes. The Am27C020
should be directly under and about one inch from the
source and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the Am27C020, and similar
devices, will erase with light sources having wave-
lengths shorter than 4000 A. Atthough erasure times will
be much longer than with UV sources at 25374, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C020 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or
substance.

Programming the Am27C020

Upon delivery, or after each erasure, the Am27C020
has all 2,097,152 bits in the “ONE”", or HIGH state. “ZE-
ROs" are loaded into the Am27C020 through the proce-
dure of programming.

The programming mode is entered when 12.75+£0.25V
is applied to the Vpp pin, CE and PGM are at ViLand OE
is at ViH.

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The tlowchart (Figure 2) shows AMD's Flashrite algo-
rithm. The Flashrite algorithm reduces programming
time by using 100 us programming pulse and by giving
each address only as many pulses as are necessary in
order to reliably program the data. After each pulse is
applied to a given address, the data in that address is
verified. If the data does not verify, additional pulses are
given until it verifies or the maximum is reached. This
process is repeated while sequencing through each ad-
dress of the Am27C020. This part of the algorithm is
done at Vcc = 6.25 V to assure that each EPROM bit is
programmed to a sufficiently high threshold voltage. Af-
ter the final address is completed, the entire EPROM
memory is verified at Vcc = Vpp =5.25 V.

Program Inhibit

Programming of multiple Am27C020s in paraliel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C020 may be
common. A TTL low-level program pulse applied to an
Am27C020 CE input with Vpp = 12.75 + 0.25 V, PGM

LOW, and OE HIGH will program that Am27C020. A
high-level CE input inhibits the other Am27C020s from
being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE and CE at Vi, PGM
at Vin, and Vep between 12.5 V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C +5°C ambient temperature range that is required
when programming the Am27C020.

To activate this mode, the programming equipment
must force 12.0 £ 0.5 V on address line Ag of the
Am27C020. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from Vi to ViH. All other address lines must be
held at Vi. during auto select mode.

Byte 0 (Ao = Vi) represents the manufacturer code, and
Byte 1 (Ao = Vi), the device identifier code. For the
Am27C020, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQv) defined as the parity bit.

Read Mode

The Am27C020 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs toe after the falling edge of OE,
assuming that CE has been LOW and addresses have
been stable for at least tacc — toe.

Standby Mode

The Am27C020 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placedin
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C020 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placed in
TTL-standby when CE is at ViH. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.

Am27C020
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Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the outut pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 pF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Mode Pins | &€ OE | PoMm Ao As | Ve | Outputs
Read Vi ViL X X X X Dour
Output Disable Vi ViH X X X X High Z
Standby (TTL) ViH X X X X X High Z
Standby (CMOS) Vec+0.3V X X X X X High Z
Program ViL VIH Vi X X Vep DN
Program Verify ViL Vi ViH X X Vep Dout
Program Inhibit ViH X X X X Vep High 2
Auto Select |Manufacturer Code Vi Vi X ViL VH X 01H
(Note 3) Device Code ViL ViL X ViH VH X 97H

Notes:

1. VH=120V+05V

2. Xcan be either ViL or ViH
3. Ai-As=A10-Ai7=VIL
4

. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:

OTP Products —65 to +125°C

All Other Products —65 to +150°C
Ambient Temperature
with Power Applied -55to +125°C
Voltage with Respect to Ground:

All pins except Ag, Vpp, and

Vec (Note 1) -0.6t0 Vcc +0.6 V
Ag and Ve (Note 2) -06t0 135V
Vce -06t0o7.0V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

Notes:

1. During transitions, the input may overshoot GND
to 2.0 V for periods of up to 20 ns. Maximum DC
voltage on input and /O may overshoot to Vcc + 2.0 V
for periods of up to 20 ns.

2. During transitions, Ag and Vpp may overshoot
GND to -2.0 V for periods of up to 20 ns. Ag and
Vep must not exceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0 to +70°C
Industrial () Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -55to +125°C
Military (M) Devices

Case Temperature (Tc) -5510 +125°C
Supply Read Voltages:

Vce for Am27C020-XX5 +4.7510 +6.25V

Vee for Am27C020-XX0 +4.50t0 45.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Am27C020
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DC CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1,4,5 & 8)
(for APL products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested unless otherwise noted)
PRELIMINARY
Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
TTL and NMOS
VoH Output HIGH Voltage lon = 400 pA 24 \"
VoL Output LOW Voltage loL =2.1 mA 0.45 \
ViH Input HIGH Voltage 2.0 Vec+05( V
Vi Input LOW Voltage -0.5 +0.8 \"
I Input Load Current ViN=0 Vto Vcc C/I Devices 1.0 JA
E/M Devices 1.0
Lo Output Leakage Current Vour=0Vto Vcc |C/l Devices 5.0 WA
E/M Devices 5.0
Icc Vcc Active Current CE=Vu, C/| Devices 30
(Notes 5 & 9) f=5 MHz, mA
lout = 0 MA
(Open Outputs) E/M Devices 60
lcc2 Vcc Standby Current CE=Vm, C/l Devices 1.0 mA
OE = Vi E/M Devices 1.0
Ipp1 Vpee Supply Current (Read) CE=0E= Vi, Vep = Vcc 100 HA
(Note 6)
CMOS
VoH Output HIGH Voltage lon = —~400 pA Vec-0.8 \"
Voo Output LOW Voltage loL=2.1mA 0.45 \
VIH Input HIGH Voltage 0.7Vce |{Vec+05] V
ViL Input LOW Voltage -05 +0.8 \'
<lu Input Load Current ViN=0 Vto +Vcc C/I Devices 1.0 WA
E/M Devices 1.0
Lo Output Leakage Current Vout = 0 Vto +Vcc |C/l Devices 5.0 uA
E/M Devices 5.0
et Vce Active Current CE=Vu, C/l Devices 30
(Notes 5 & 9) f =5 MHz, mA
lour =0 MA
(Open Outputs) E/M Devices 60
lec2 Vec Standby Current CE=Vcc+03V  |C/l Devices 100
E/M Devices 100
1pP1 Vep Supply Current (Read) CE=0E=Vu, 100
(Note 6) Vpp = Vce
2-174 Am27C020
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30
25
Supply Currentin mA 20 ,//
/
/
/
15 — /
/
10
1 2 3 4 5 6 7 8 9 10
Frequency in MHz 11507-002A
Figure 1. Typical Supply Current vs. Frequency
Vee=5.0V, T=25°C
CAPACITANCE (Notes 2, 3, & 7)
Parameter CDV032 CLV032
Symbol |Parameter Description Test Conditions Typ.| Max. | Typ.| Max.| Unit
CiN Input Capacitance ViN=0V 10 12 8 10 pF
Court Output Capacitance Vour=0V 12 15 9 12 pF
Notes:

Vce must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

Typical values are for nominal supply voltages.

This parameter is only sampled and not 100% tested.

Caution: The Am27C020 must not be removed from, or inserted into, a socket or board when Vcc or Vpp is applied.
icc1 is tested with OE = ViH to simulate open outputs.

Maximum active power usage is the sum of Icc and Ipp.

Ta =+25°C, f = 1 MHz.

During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.
Maximum DC voltage on output pins may overshoot to Vcc + 2.0 V for periods less than 20 ns.

9. For typical supply current values at various frequencies, refer to Figure 1.

©@ N OGO A~ WD~
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 3, & 4) (for APL products, Group A, Subgroups 9, 10, and 11 are tested unless
otherwise noted)

PRELIMINARY
Parameter Am27C020
Symbols Parameter -120, -250,
JEDEC | Standard| Description Test Conditions -105 -125 -150 -200 -255 Unit
tavav tacc | Address to — Min.
E=0OE= VL ns
Output Delay Max. | 100 120 150 200 250
teLav tce Chip Enable I Min.
OE = ViL ns
to Output Delay Max. | 100 120 150 200 250
t 10E Output Enable to Min.
GLav P CE=ViL ns
Output Delay Max. 50 50 65 75 100
tEHQZ, tor Chip Enable HIGH Min. 0 0 0 0 0
taHaz | (Note 2) | or Output Enable
HIGH, whichever ns
comes first, to
Output Float Max. 40 40 50 60 60
taxax toH Output Hold from Min. 0 0 0 0 0
Addresses, CE, or ns
OE, whichever
occurred first Max.
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
This parameter is only sampled and not 100% tested.
Caution: The Am27C020 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied.

Output Load: 1 TTL gate and CL = 100 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels: 0.45t02.4V,

Timing Measurement Reference Level—Inputs: 0.8 Vand 2V,
Outputs: 0.8 Vand 2 V.

> DN
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SWITCHING TEST WAVEFORM

24V
20V 20V
> TEST POINTS <
08V 0.8V
0.45V
Input Output

10205-009A

AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”". Input pulse rise and fall times are < 20 ns.

SWITCHING TEST CIRCUIT

Device 2.7kQ
Under »

Test

5V

Diodes = IN3064
or Equivalent

1L

- O 6.2kQ

-

10205-004A

CL = 100 pF including jig capacitance

Am27C020 2-177
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS

Must Be
Steady

fromHto L

May
Change

fromLto H

Don’t Care,
Any Change

Permitted

Does Not
Apply

OUTPUTS

Will Be
Steady

fomHtoL

Will Be
Changing
fromLto H

Changing,
State
Unknown

Center

Line is High
Impedance
“Off” State

KS000010

SWITCHING WAVEFORM
24 >§ 20 _ "___"Eo_-t:
Addresses Addresses Valid
0.45 KO.8 —_———-087
y—
—— {CE — ™
= /
tog —> 1DF
(Note 2)
tacCc
(Note 1 toH
- T T T T ——— ‘_J -
o QKL vasoms Pt
B
Notes: 10205-005|

1. OE may be delayed up to tacc—toE after the falling edge of CE without impact on tacc.

2. tor is specified from OF or CE, whichever occurs first.
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PROGRAMMING FLOW CHART

L

Address = First Location ]

'

Vcc=6.25 V
Vep = 12.75 V

:,L_—J

Program One 100 ps Pulse

Interactive
Section

No
Verify Byte
?

Pass

Last
Address?
Yes

Vec=Vpp=5.25V

'—I Increment Address

Verify Section

Device Failed

10205-008A

Figure 2. Flashrite Programming Flow Chart

Am27C020
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

PRELIMINARY
Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
I Input Current (All Inputs) Vin = ViLor Vi1 1.0 uA
ViL Input LOW Level (All Inputs) -0.5 0.8 Vv
VIH Input HIGH Level 2.0 Vec+05) V
VoL Output LOW Voltage During Verify loL =2.1 mA 0.45 \'
VoH Output HIGH Voltage During Verify lon = —400 pA 2.4 Vv
VH Ag Auto Select Voltage 11.5 12.5 \"
Icc Vee Supply Current (Program & Verify) 50 mA
Ipp Vpp Supply Current (Program) CE=Vi, OE = Vi 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 \Y
Vpp Flashrite Programming Voltage 12.5 13.0 Vv

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

PRELIMINARY
Parameter
Symbols
JEDEC Standard Parameter Description Min. Max. Unit
1AVEL tas Address Setup Time 2 us
tozeL toes OE Setup Time 2 us
{DVEL tos Data Setup Time 2 us
tGHAX taH Address Hold Time 0 us
teHDX toH Data Hold Time 2 us
taHQz {DFP Output Enable to Output Float Delay 0 130 ns
tvps tvps Vpp Setup Time 2 us
tELEH tpw PGM Program Pulse Width 95 105 us
tvcs tvcs Vcc Setup Time 2 us
tELPL tces CE Setup Time 2 us
taLav toe Data Valid from OE 150 ns
Notes:

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep.

2. When programming the Am27C020, a 0.1 pF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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FLASHRITE PROGRAMMING ALGORITHM WAVEFORM (Notes 1 & 2)

Addresses

Data

Vep

Vce

OE

Notes:

Program Program Verify —
VIN |
ViL K
je— 1AS
] l Hi-Z J taH
D ] [ Data Out Valid
——Zr ata In Stable E———————Z ata Out Vali _,E—-
vep [0S toH toFP
ViLor VIH/-
- —rd
Vee + 1 tvps
Vce
J[e— tvcs —
VIH
—
ViL \
f-— {, i
ViH CES
ViL
10E
ViH tpw I+ tOES -I Max
.\ r
ViL - /
10205-006B

1. The input timing reference level is 0.8 V for ViL and 2 V for ViH.

2. toe and toFp are characteristics of the device, but must be accommodated by the programmer.

Am27C020
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2 Megabit (131,072 x 16-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time
-100ns
B Low power consumption
- 25 pA typical CMOS standby current
B JEDEC-approved pinout
- plug in upgrade of 1 Megabit EPROM
— 40-pin DIP/PDIP
- 44-pin LCC/PLCC
| Single +5 V power supply
B +10% power supply tolerance standard on most
speeds

100% Flashrite™ programming

- typical programming time of 15 seconds
Latch-up protected to 100 mA from -1 V to
Vec+1V

High noise immunity

Versatile features for simple interfacing

- both CMOS and TTL input/output compatibility
—two line control functions

GENERAL DESCRIPTION

The Am27C2048 is a 2 megabit, ultraviolet erasable
programmable read-only memory. It is organized as
128K words by 16 bits per word, operates from a single
+5 V supply, has a static standby mode, and features
fast single address location programming. The
Am27C2048 is ideal for use in 16-bit microprocessor
systems. Products are available in windowed ceramic
DIP and LCC packages as well as plastic one time pro-
grammable (OTP) PDIP and PLCC packages.

Typically, any byte can be accessed in less than 100 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C2048 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 125 mW in active mode, and 125 uyWin
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C2048 supports AMD’s Flash-
rite programming algorithm (100 pus pulses) resulting in
typical programming times of 15 seconds.

BLOCK DIAGRAM v Data Outputs
O Vcc hs
°— GND YYYYIVYTN
O \/pp
‘ tt
o —> O(E,‘p!-.pms Eng‘ble L
e el -
PGM Prog Logic
iy
—] Decyoder E_: Ga:ng
— s
il = T
nputs -Bi
o) o || EEE
- N
11407-001A
PRODUCT SELECTOR GUIDE
Family Part No. Am27C2048
Ordering Part No:
+5% Vcc Tolerance -105 -125 -255
+10% Vcc Tolerance -120 -150 -200 -250
Max. Access Time (ns) 100 120 150 200 250
CE (E) Access (ns) 100 120 150 200 250
OE (G) Access (ns) 50 50 65 75 100
Publication# 11407 Rev. C Amendment0
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CONNECTION DIAGRAMS
(Top View)
DIPs
vee[11°® ~ T vee
CE® []2 39 [ ] PGM (F)
Das 13 38 1A
DQ1s 14 37 [ JAss
pais []s 36 [ ] A
pDQ2[]e 35 [ JAs
pan []7 34 J A
DO10[: 8 33 [ ] A
pas ({9 32 [ A
pas [ 10 31 [ A
GND [] 11 30 [_1GND
oar []12 29 [J As
DQs []13 28 1A
pas [} 14 27 [ As
pas [} 15 26 [ J As
pas [} 16 25 JAs
pa. 17 24[1As
pa: [ 18 23 A
Do [} 19 22 A
OE @) 20 21 JAo
11407-002B
Notes:

1. JEDEC nomenclature is in parenthesis.
2. Don't use (DU) for PLCC.

*Also available in a 44-Pin Plastic Leaded Chip Carrier.

LCC*
N
=
9 L
o zed £ =
g88psee E T<<
1000000 00ad
6 5 4 3 2 1 44 43 40
DQ;y; A3
DQy4 Ay2
DQ1o Ay
DQg Aqo
DQg Ag
GND GND
NC NC
DQy7 Ag
DQG A7
DQS Ae
DQ4 As

22 23 26
R NRAARAR
§ogFE LT e
[y sNa u’_J
73 o 06780-003E
£
]
4

PIN DESCRIPTION

LOGIC SYMBOL
17,
Ao-A16
16,
DQo-DQ1s
—=ICE(®)
—1PGM (P)
—*0E@©G)
11407-004B

Ao — Ats = Address Inputs

CE(® = Chip Enable Input

DQo - DQ1s = Data Inputs/Outputs

OE G) = Output Enable Input
PGM (P) = Program Enable Input
Vce = Vcc Supply Voltage

Vep = Program Supply Voltage
GND = Ground

NC = No Internal Connect

DU = No External Connect

Am27C2048
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ORDERING INFORMATION
EPROM Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

caoow

AM27C2048 105

Device Number

. Speed Option

. Package Type

. Temperature Range
. Optional Processing

B
‘L———- e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (~40 to +85°C)
E = Extended Commercial (-55 to +125°C)

c. PACKAGE TYPE
D = 40-Pin Ceramic DIP (CDV040)
L = 44-Pin Square Ceramic Leadless Chip
Carrier (CLV044) (JEDEC Type)

Am27C2048

b. SPEED OPTION
See Product Selector Guide and
Valid Combinations

a. DEVICE NUMBER/DESCRIPTION

2 Megabit (128K x 16) CMOS UV EPROM

Valid Combinations

AM27C2048-105 DC, DCB, DI,
AM27C2048-120 | DIB, LC, LCB,
AM27C2048-125 | LI LB

AM27C2048-150 | DC, DCB, DE,

DEB, DI, DIB,
AM27C2048-200 LC, LCB, LI,

AM27C2048-255 | LIB, LE, LEB

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.
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ORDERING INFORMATION

OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

AM27C2048

-150

gov c:g:rlnber

pee tion
Package Type
Temperature HanFo
Optional Processing

sanom

£ C

a. DEVICE NUMBER/DESCRIPTION
Am27C2048
2 Megabit (128K x 16) CMOS OTP EPROM

Valid Combinations

AM27C2048-125

AM27C2048-150

AM27C2048-155

PC,JC, Pl JI

AM27C2048-200

AM27C2048-255

L.

. OPTIONAL PROCESSING

Blank = Standard processing

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)

PACKAGE TYPE

P = 40-Pin Plastic DIP (PD 040)

J = 44-Pin Square Plastic Leaded Chip
Carrier (PL 044)

SPEED OPTION
See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations.

Am27C2048
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MILITARY ORDERING INFORMATION

APL Products

AMD products for Aerospace and Defense applications are available in several

by a combination of:

AM27C2048 -150

?.“-."’P'P

umber
Speed Option
Device Class
Package Type
Lead Finis

a. DEVICE NUMBER/DESCRIPTION
Am27C2048

2 Megabit (128K x 16) CMOS UV EPROM

Valid Combinations

AM27C2048-150
AM27C2048-200
AM27C2048-250

/BQA, /BUA

For other Surface Mount Package

options, contact NVD Military Marketing.

ackages and operating ranges. APL (Approved

Products List) products are fully compliant with MIL-STD- 8830 [{ ﬂunremems ‘Phe order number (Valid Combination) is formed

. LEAD FINISH

A = Hot Solder Dip

. PACKAGE TYPE

Q = 40-Pin Ceramic DIP (CDV040)
U = 44-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV044)

DEVICE CLASS
/B = Class B

SPEED OPTION
See Product Selector Guide and
Valid Combinations

Valid Combinations

Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups

1,2,3,7,8,9, 10, 11.
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FUNCTIONAL DESCRIPTION
Erasing the Am27C2048

In order to clear all locations of their programmed con-
tents, itis necessary to expose the Am27C2048 to an ul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27C2048. This dos-
age can be obtained by exposure to an ultraviolet lamp
—wavelength of 2537 Angstroms (&) —with intensity of
12,000 uW/cm? for 15 to 20 minutes. The Am27C2048
should be directly under and about one inch from the
source and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the Am27C2048, and similar
devices, will erase with light sources having wave-
lengths shorterthan 4000 A. Although erasure times will
be much longer than with UV sources at 25374, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27C2048 and exposure to them
should be prevented to realize maximum system reli-
ability. If used in such an environment, the package win-
dow should be covered by an opaque label or
substance.

Programming the Am27C2048

Upon delivery, or after each erasure, the Am27C2048
has all 2,097,152 bits in the “ONE”", or HIGH state. “ZE-
ROs" are loaded into the Am27C2048 through the pro-
cedure of programming.

The programming mode is entered when 12.75+0.25V
is applied to the Vep pin, and CE and PGM are at VL.

For programming, the datato be programmed s applied
16 bits in parallel to the data pins.

The flowchart (Figure 2) shows AMD's Flashrite algo-
rithm. The Flashrite algorithm reduces programming
time by using 100 ps programming pulse and by giving
each address only as many pulses as are necessary in
order to reliably program the data. After each pulse is
applied to a given address, the data in that address is
verified. If the data does not verify, additional pulses are
given until it verifies or the maximum is reached. This
process is repeated while sequencing through each ad-
dress of the Am27C2048. This part of the algorithm is
done at Vcc = 6.25 V to assure that each EPROM bit is
programmed to a sufficiently high threshold voltage. Af-
ter the final address is completed, the entire EPROM
memory is verified at Vec = Vep =5.25 V.

Program Inhibit

Programming of multiple Am27C2048s in parallel with
ditferent data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C2048 may be
common. A TTL low-level program pulse applied to an
Am27C2048 CE input with Vpp = 12.75 + 0.25 V and
PGM LOW will program that Am27C2048. A high-level
CEinput inhibits the other Am27C2048 devices from be-
ing programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE and CE, at Vi, PGM
at Vi, and Vpp between 12.5 V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
and type. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C2048.

To activate this mode, the programming equipment
must force 12.0 + 0.5 V on address line Ag of the
Am27C2048. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from Vi to Viu. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
Byte 1 (Ao = Vi), the device identifier code. For the
Am27C2048, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQy) defined as the parity bit.

Read Mode

The Am27C2048 has two control functions, both of
which must be logically satisfied in order to obtain data
at the outputs. Chip Enable (CE) is the power control
and should be used for device selection. Output Enable
(OE) is the output control and should be used to gate
data to the output pins, independent of device selection.
Assuming that addresses are stable, address access
time (tacc) is equal to the delay from CE to output (tce).
Data is available at the outputs toe after the falling edge
of OE, assuming that CE has been LOW and addresses
have been stable for at least tacc — toe.

Standby Mode

The Am27C2048 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placedin
CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C2048 also has a TTL-standby mode which re-
duce the maximum Vcc currentto 1.0 mA. Itis placed in
TTL-standby when CE is at Vin. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.

Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

Am27C2048
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1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the outut pins
are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising

and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 pF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

MODE SELECT TABLE
Mode Pins | e OF | PGM Ao A | vee | Outputs
Read ViL Vi X X X X Dour
Output Disable Vi ViH X X X X High Z
Standby (TTL) ViH X X X X X High 2
Standby (CMOS) Vec 03V X X X X X High Z
Program ViL X ViL X X Vep Din
Program Verify Vi Vi ViH X X Vep Dout
Program Inhibit ViH X X X X Vpp High Z
Auto Select [Manufacturer Code] Vi ViL X ViL VH X 01H
(Note 3) Device Code L Vi ViL X ViH VH X 98H

Notes:

1. X can be either ViL or VIH
2. VH=120Vt05V

3. Ai—-Ag=A10-As=ViL
4

. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:

OTP Products —65 to +125°C

All Other Products —65 to +150°C
Ambient Temperature
with Power Applied -5510 +125°C
Voltage with Respect to Ground:

All pins except A, Vep, and

Vce (Note 1) ~0.6to Vcc +0.6 V
Ag and Vep (Note 2) -06t0 135V
Vce -06t07.0V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

Notes:

1. During transitions, the input may overshoot GND
to —2.0 V for periods of up to 20 ns. Maximum DC
voltage on input and /O may overshoot to Vcc + 2.0 V
for periods up to 20 ns.

2. During transitions, Ag and Vpp may overshoot
GND to -2.0 V for periods of up to 20 ns. Ag and
Vpp must not exceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (Tc) 0to +70°C
Industrial (1) Devices

Case Temperature (Tc) —40 to +85°C
Extended Commercial (E) Devices

Case Temperature (Tc) -55 to +125°C
Military (M) Devices

Case Temperature (Tc) -55to +125°C
Supply Read Voltages:

Vee for Am27C2048-XX5 +4.75t0 +5.25 V

Vce for Am27C2048-XX0 +4.50t0 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Am27C2048
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DC CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 4, 5 & 8) (for APL Products, Group A, Subgroups 1, 2, 3, 7, and 8 are tested

unless otherwise noted)

PRELIMINARY
Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
TTL and NMOS
VoH Output HIGH Voltage lon = —400 pA 24 Vv
Vo Output LOW Voltage lot =21 mA 0.45 v
ViH Input HIGH Voltage 2.0 Vec+05| V
ViL Input LOW Voltage -0.5 +0.8 \
Iu Input Load Current ViIN=0VtoVcc |C/lDevices 1.0 uA
E/M Devices 1.0
o Output Leakage Current Vout =0 V to Vcc | C/l Devices 5.0 WA
E/M Devices 5.0
Icct Vcc Active Current CE=Vu, C/l Devices 50
(Notes 5 & 9) f=5 MHz, mA
lout = 0 MA
(Open Outputs) | E/M Devices 60
lecz Vce Standby Current CE=Vmh, C/l Devices 1.0 A
E/M Devices 1.0
Ipp1 Vep Supply Current (Read) CE=0E=Vu, Vep = Vcc 100 HA
(Note 6)
CMOS
VoH Output HIGH Voltage lon = —400 pA Vec-0.8 v
Vou Output LOW Voltage lo. =2.1 mA 0.45 \"
VH Input HIGH Voltage 0.7Vcc |Vec+05| V
Vi Input LOW Voltage -0.5 +0.8 \'
I Input Load Current ViN=0VtoVcc |C/lDevices 1.0 WA
E/M Devices 1.0
o Output Leakage Current Vout = 0 V to Vcc | C/l Devices 5.0
E/M Devices 5.0 WA
Icc Vec Active Current CE =V, C/I Devices 50
f=5 MHz, mA
(Notes 5 & 9) lout = 0 mA
(Open Outputs) | E/M Devices 60
Iccz Vcc Standby Current CE =Vcc 0.3V |C/l Devices 100 JA
E/M Devices 150
Ipp1 Vep Supply Current (Read) CE=0E=Vu, 100 HA
(Note 6) Vpp = Vce
2-190 Am27C2048
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50

40

Supply CurrentinmA 30

20 /

1 2 3 4 5 6 7 8 9 10
Frequency in MHz 11507-002B

Figure 1. Typical Supply Current vs. Frequency
Vee=5.0V,T=25°C

CAPACITANCE (Notes 2, 3, & 7)

Parameter CDV044 CLV044
Symbol |Parameter Description Test Conditions Typ. | Max. | Typ.| Max.| Unit
CiN Input Capacitance VN=0V 10 12 8 10 pF

Cout Output Capacitance Vour=0V 12 15 9 12 pF

Notes:

1. Vecc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpep.

2. Typical values are for nominal supply voltages.

3. This parameter is only sampled and not 100% tested.

4. Caution: The Am27C2048 must not be removed from, or inserted into, a socket or board when Vcc or Vpp is applied.

5. lcci is tested with OF = ViH to simulate open outputs.

6. Maximum active power usage is the sum of icc and Ipp.

7. TA=25°C, f=1MHz.

8. Minimum DC input voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns.

9. For typical supply current values at various frequencies, refer to Figure 1.

Am27C2048
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 3, & 4)
PRELIMINARY
Parameter Am27C2048
Symbols Parameter =120, -250,
JEDEC | Standard| Description Test Conditions -105 | -125 | -150 | -200 | -255 Unit
tavav tacc | Address to _ Min.
CE=0E=VL ns
Output Delay Max. | 100 120 150 200 250
teLav tce Chip Enable Min.
P OE =V ns
to Output Delay Max. | 100 120 150 200 250
t toE Output Enableto | Min.
eLav P CE=ViL ns
Output Delay Max. 50 50 65 75 100
teHQZ, toF Chip Enable HIGH Min. 0 0 0 0 0
taHaz | (Note 2) | or Output Enable
HIGH, whichever ns
comes first, to
Output Float Max. 40 40 50 60 60
taxax toH Output Hold from Min. 0 0 0 0 0
Addresses, CE, or ns
OE, whichever
occurred first Max.
Notes:

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.
This parameter is only sampled and not 100% tested.

H> L

Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0.45t02.4 V,
Timing Measurement Reference Level—Inputs: 0.8 Vand2 V,

Outputs: 0.8 Vand 2 V.

Caution: The Am27C2048 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied.
Output Load: 1 TTL gate and CL = 100 pF,
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SWITCHING TEST WAVEFORM

24V
20V 20V
> TEST POINTS <
08V 0.8V
0.45V
Input Output

10205-009A

AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0". Input pulse rise and fall times are < 20 ns.

SWITCHING TEST CIRCUIT

Device
Under ® m—q
Test

2.7kQ
————WA———0 45V

—N
t 6.2kQ

Diodes = IN3064
or Equivalent

10205-004A

CL = 100 pF including jig capacitance

Am27C2048
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHto L
May Will Be
Change Changing
fromLtoH fromLto H
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance
“Off” State
KS000010
SWITCHING WAVEFORM
24 20 —————=%
Addresses Addresses Valid
0.45 k.8 —_————— 8
CE(B)
N ¥i
—— cg —™
OF (@) _]
tog - tDF
(Note 2)
tacc
(Note 1) 1oH
. rre—————————— —_— |
Output High 2 I Valid Output }‘\\ High 2
NMWNNY T . ///
10205-005A

Notes:

1. OE (G) may be delayed up to tacc—tOE after the falling edge of CE without impact on tacc.

2. toF is specified from OE or CE, whichever occurs first.
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PROGRAMMING FLOW CHART

|
l Address = First Location ]

1

Vcc=6.25V
Vep = 1275V

==1

—-I Program One 100 ps Pulse

Interactive
Section

No
Verify Byte
?

Pass

Last
Address?
Yes

Vcc=Vpp =525V

‘—I Increment Address

Verify Section

Device Failed

Pass

10205-008A

Figure 2. Flashrite Programming Flow Chart
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

PRELIMINARY
Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
I Input Current (All Inputs) ViN = ViLor ViH 1.0 HA
ViL Input LOW Level (All Inputs) -0.5 0.8 \Y
VIH Input HIGH Level 2.0 Vec +0.5] V
VoL QOutput LOW Voltage During Verify loL=2.1mA 045 | V
VoH Output HIGH Voltage During Verify loH = —400 pA 2.4 \Y
VH As Auto Select Voltage 11.5 125 Vv
lcc Vce Supply Current (Program & Verify) 50 mA
Ipp Vpp Supply Current (Program) CE =V, OE =V 50 mA
Vce Flashrite Supply Voltage 6.00 6.50 \Y
Vpp Flashrite Programming Voltage 12.5 13.0 Vv

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C £5°C) (Notes 1, 2, & 3)

PRELIMINARY
Parameter
Symbols
JEDEC Standard Parameter Description Min. Max. Unit
tAVEL tas Address Setup Time 2 us
tozeL toes OE Setup Time 2 us
tDVEL tps Data Setup Time 2 us
tGHAX taH Address Hold Time 0 us
tEHDX toH Data Hold Time 2 us
teHaz torFp Output Enable to Output Float Delay 0 130 ns
tvps tves Vep Setup Time 2 us
tELEH tpw PGM Program Pulse Width 95 105 us
tvcs tvcs Vce Setup Time 2 us
tELPL tces CE Setup Time 2 us
teLav toe Data Valid from OE 150 ns

Notes:

1. Vee must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.

2. When programming the Am27C2048, a 0.1 pF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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FLASHRITE PROGRAMMING ALGORITHM WAVEFORM (Notes 1 & 2)

Program Program Verify —™
VIH
Addresses —K k
Vi b,
je— tas —» Hi-Z taH
A R L
Data i
-—3( Data In Stable Z—————————Z Data Out Valid _‘E—
Vep j— {pS —™ toH toFp
Vep viL OrVIH/-
j— —
Vec+ 1 tvps
Vee
Vce
jo— tvcs —1
ViH
CE
ViL
f— ¢ —
ViH CES
PGM 3
Vi
tOE
ViH " tpw le- {OES -I Max
oF N -
ViL x /
Notes: 10205-0068

1. The input timing reference level is 0.8 for ViL and 2 V for ViH.
2. toE and tpFP are characteristics of the device, but must be accommodated by the programmer.
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Am27C040

4 Megabit (524,288 x 8-Bit) CMOS EPROM

hn

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
= Fast access time
-90ns
= Low power consumption
- 20 pA typical CMOS standby current
m JEDEC-approved pinout
— plug in upgrade of 1 Megabit and 2 Megabit
EPROMs
— easy upgrade from 28-pin JEDEC EPROMs
m  Single + 5 V power supply
m * 10% power supply tolerance standard on
most speeds

® 100% Flashrite™ programming
- typicai programming time of iess than 3 minutes
® Latch-up protected to 100 mA from -1 V to
Ve +1V
m High noise Immunity

m Compact 32-pin DIP, PDIP, LCC and PLCC
packages require no hardware change for
upgrades to 8 megabits

m Versatile features for simple interfacing
— both CMOS and TTL input/output compatibility
- two line control functions

GENERAL DESCRIPTION

The Am27C040 is a 4 megabit ultraviolet erasable pro-
grammable read-only memory. It is organized as 512K
words by 8 bits per word, operates from a single + 5 V
supply, has a static standby mode, and features fast
single address location programming. Products are
available in windowed ceramic DIP and LCC packages
as well as plastic one time programmable (OTP) PDIP
and PLCC packages.

Typically, any byte can be accessed in less than 90 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C040 offers
separate Output Enable (OE) and Chip Enable (CE) con-

trols, thus eliminating bus contention in a multiple bus
microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power
consumption is only 100 mW in active mode, and 100
HW in standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C040 supports AMD's
Flashrite™ programming algorithm (100 ps pulses)
resulting in typical programming times of less than 3
minutes.

BLOCK DIAGRAM 00— Vee DATA OUTPUTS
O— GND DQ o DQ 7
— OUTPUT ENABLE
___OE —=1 CHIP ENABLE OUTPUT
CE/PFGM —» AND BUFFERS
PROG LOGIC
—y
=P
DECODER . GATING
Ao-Aqg —
ADDRESS —] -~
INPUTS — X 4,194,304-BIT
| DECODER : CELL MATRIX
— :
k
14971-001A
Publications 14971 Rev. B Amendment 0
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PRODUCT SELECTOR GUIDE

Family Part No. Am27C040

Ordering Part Number

Ve £5% -95 -125 -155 -255
Vg 1 10% -90 -120 -150 -200 -250
Max. Access Time (ns) 90 120 150 200 250
CE (E) Access Time (ns) 90 120 150 200 250
OE (G) Access Time (ns) 40 50 65 75 100

CONNECTION DIAGRAMS

Top View
DIP

ver [(]1® ~ =[] vee
Ao 2 3] Ay
As [ 0[] A,
A2 [« 207 A,
A7 s w1 A,
As s 27| Ag
A5E7 23:] Ag
Ads 21 Ay
A3 e 2] E©
A2 Qo 2 [ A
e il 22 [ GE EvPGM ()
Ag ]2 21 [] Doy
DQo [: 3 20 : Dos
09 14 19 [ pa
Do, M1e 18] oo,
GND []15 7177 oa,

Notes:

1. JEDEC nomenclature is in parentheses.

2. The 32-Pin DIP to 32-Pin LCC configuration varies from the
JEDEC 28-Pin DIP to 32-Pin LCC configuration.

14971-003A

* Also available in 32-pin rectangular plastic leaded chip carrier.

LOGIC SYMBOL PIN DESCRIPTION
19 A-A, = Address Inputs
¢> AgAg CE (E/PGM (P) = Chip and Program Enable Input
DQ,~ DQ, = Data Inputs/Outputs
A8, n OE (G) = Output Enable Input
DQ, DQ, <;Z_J‘> Ve = V. Supply Voltage
—— — — \' = Program Supply Voltage
—*] CE(EVPGM (P) GND = Ground
— »{ OE(@G)
14971-002A
Am27C040 2-199



AMDu

ORDERING INFORMATION
EPROM Products

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed

by a combination of:

AM27C040

-80 D Cc B

esa0pop

Device Number
Speed Option
Package Type
Temperature Range
Optional Processing

L e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE

C = Commercial (0° to +70°C)
| = Industrial (—40° to +85°C)
E = Extended Commercial (-55° to +125°C)

c. PACKAGE TYPE

D = 32-Pin Ceramic DIP (CDV032)
L = 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLV032, JEDEC Type)

b. SPEED OPTION
See Product Selector Guide and Valid Combinations

Valid Combinations

AM27C040-90
AM27C040-95

DC, DCB, LC, LCB

AM27C040-120

DC, DCB, DI, DIB,

AM27C040-125 | LC,LCB, LI, LIB
AM27C040-150 | DC, DCB, DE,
DEB, DI, DIB,
AM27C040-200 LC, LCB, LI,
AM27C040-255 | LIB, LE, LEB

a. DEVICE NUMBER
Am27C040
4 Megabit (512K x 8) CMOS UV EPROM

Valid Combinations
Valid Combinations list configurations planned to be supported
in volume for this device. Consult the local AMD sales office to
confirm availability of specific valid combinations orto check on
newly-released combinations.

Am27C040
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ORDERING INFORMATION

OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed

by a combination of:

AM27C040 -150

— —_—

sapop

Speed Option
Package Type

L.

Valid Combinations

AM27C040-150

AM27C040-155

AM27C040-200

AM27C040-250

PC, JC,
Pl JI

Device Number

Temperature Range
Optional Processing

OPTIONAL PROCESSING
Blank = Standard processing

. TEMPERATURE RANGE

C = Commercial (0° to +70°C)
| = Industrial (—40° to +85°C)

. PACKAGE TYPE

P = 32-Pin Plastic DIP (PD 032)
J = 32-Pin Rectangular Plastic Leaded Chip
Carrier (PL 032)

. SPEED OPTION

See Product Selector Guide and Valid Combinations

. DEVICE NUMBER

Am27C040
4 Megabit (512K x 8) CMOS OTP EPROM

Valid Combinations

Valid Combinations list configurations planned to be supported
in volume for this device. Consult the local AMD sales office to
confirm availability of specific valid combinations or to check
on newly-released combinations.
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ORDERING INFORMATION
Military APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed

by a combination of:

AM27C040

sapoe

Valid Combinations

AM27C040-150

AM27C040-200 /BXA, /BUA

AM27C040-250

and Elalak
w8au rinsn

-150 /B X A
L—_ e.
d
c
b
a

Device Number
Speed Option
Device Class
Package Type

LEAD FINISH
A = Hot Solder Dip

. PACKAGE TYPE

X = 32-Pin Ceramic DIP (CDV032)
U = 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLV032)

. DEVICE CLASS

/B = Class B

. SPEED OPTION

See Product Selector Guide and Valid Combinations

. DEVICE NUMBER

Am27C040
4 Megabit (512K x 8) CMOS UV EPROM

Valid Combinations

Valid Combinations list configurations planned to be supported
in volume for this device. Consult the local AMD sales office to
confirm availability of specific valid combinations, to check on

newly-released combinations.

Group A Tests

Group A tests consist of Subgroups 1,2,3,7,8,9,10,11.

For other Surface Mount Package options, contact NVD
Military Marketing.

2-202
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FUNCTIONAL DESCRIPTION
Erasing the Am27C040

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C040 to an
ultraviolet light source. A dosage of 15 W seconds/cm?
is required to completely erase an Am27C040. This dos-
age can be obtained by exposure to an ultraviolet lamp
—wavelength of 2537 Angstroms (A) — with intensity of
12,000 uW/cm? for 15 to 20 minutes. The Am27C040
should be directly under and about one inch from the
source and all filters should be removed from the UV light
source prior 10 erasure.

It is important to note that the Am27C040 and similar
devices will erase with light sources having wavelengths
shorterthan 4000 A. Although erasure times will be much
longer than with UV sources at 2537 A, exposure to fluo-
rescent light and sunlight will eventually erase the
Am27C040 and exposure to them should be prevented
to realize maximum system reliability. If used in such an
environment, the package window should be covered by
an opaque label or substance.

Programming the Am27C040

Upon delivery or after each erasure the Am27C040 has
all 4,194,304 bits in the “ONE" or HIGH state. “ZEROs”
are loaded into the Am27C040 through the procedure of

programming.

The programming mode is entered when 12.75+0.25V
is applied to the V,,, pin, CEis at V,, and OE is at V.

For programming, the data to be programmed is applied
8 bits in parallel to the data output pins.

The flowchart (Figure 2) shows AMD’s Flashrite algo-
rithm. The Flashrite algorithm reduces programming
time by using 100 us programming pulses and by giving
each address only as many pulses as is necessary in
order to reliably program the data. After each pulse is
applied to a given address, the data in that address is
verified. If the data does not verify, additional pulses are
given until it verifies or the maximum is reached. This
process is repeated while sequencing through each
address of the Am27C040. This part of the algorithm is
done at V. = 6.25 V to assure that each EPROM bit is
programmed to a sufficiently high threshold voltage.
After the final address is completed, the entire EPROM
memory is verified at V. =V,, =5.25V.

Program inhibit

Programming of multiple Am27C040 in parallel with dif-
ferent data is also easily accomplished. Except for CE,
alllike inputs of the parallel Am27C040 may be common.
ATTL low-level program pulse applied to an Am27C040
CE input with V,,, = 12.75 + 0.25 V, and OE HIGH will
program that Am27C040. A high-level CE input inhibits
the other Am27C040 devices from being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correch programmed. The
verify should be performed with OE at v, , CE at V,, and
Vpp between 12.5V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
and type. This mode is intended for use by program-
ming equipment forthe purpose of automatically match-
ing the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C £ 5°C ambient temperature range that is required
when programming the Am27C040.

To activate this mode, the programming equipment
must force 12.0 + 0.5 V on address line A, of the
Am27C040. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line A, from V, to V.. All other address lines must be
held at V, during auto select mode.

Byte 0 (A, =V, ) represents the manufacturer code, and
byte 1(A, = V,,), the device identifier code. For the
Am27C040, these two identifier bytes are given in the
Mode Select Table. Allidentifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQ,) defined as the parity bit.

Read Mode

The Am27C040 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable
(OFE) is the output control and should be used to gate
datato the output pins, independent of device selection.
Assuming that addresses are stable, address access
time (1,) is equal to the delay from CE to output (t.).
Data is available at the outputs t . after the falling edge
ot OE, assuming that CEhas been LOW and addresses
have been stable for at least t, . —t .

Standby Mode

The Am27C040 has a CMOS standby mode which
reduces the maximum V. currentto 100 pA. Itis placed
in CMOS-standby when CE is at V. + 0.3 V. The
Am27C040 also has a TTL-standby mode which re-
duces the maximum V. currentto 1.0 mA. ltis placed
in TTL-standby when CE is at V,. When in
standby mode, the outputs are in a high-impedance
state, independent of the OE input.

Am27C040
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Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and

2. Assurance that output bus contention will not
occur.

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
low-power standby mode and that the output pins are
only active when data is desired from a particular mem-
ory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the output
capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between V..
and GND to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM
arrays, a 4.7 uF bulk electrolytic capacitor should be
used between V.. and GND for each eight devices. The
location of the capacitor should be close to where the
power supply is connected to the array.

MODE SELECT TABLE
Mode Plns CEPGM OE A, A, Vo Outputs
Read Vi V. X X X Doyr
Output Disable Vi Vi, X X X Hi-Z
Standby (TTL) Vi X X X X Hi-Z
Standby (CMOS) Vo203V X X X X Hi-Z
Program V. Vi X X Vop Dy
Program Verify Vi \'A X X Ve Dour
Program Inhibit Vi Vi X X Vee Hi-Z
Manutfacturer
A |
n(:lt\loo tSee:ﬁct Code v, " v, Vy X 01H
Device Code L " H " X 9BH
Notes:

1. V, = 120 05V

2. X = EitherV, orV,
3. A1_A9'A10'A1e'vlL
4

. See DC Programming Characteristics for V,,, voltage during programming.
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature

OTP products —65° to +125°C
All other products —65° to +150°C
Ambient Temperature

with Power Applied
Voltage with Respect to Ground:

-55°to +125°C

All pins except A,, Vo, Voo ~06t0V, +06V
(Note 1)
A;and V,, -0.61t0+13.5V
(Note 2)
Vee -0.6t0+7.0V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is
a stress rating only; functional operation of the device at these
orany other conditions above those indicated in the operational
sections of this specification is not implied. Exposure of the
device to absolute maximum rating conditions for extended
periods may affect device reliability.

Notes:

1. During transitions, the inputs may overshoot GND to —2.0
V for periods of up to 20 ns. Maximum DC voltage on input
may overshoot to V. + 2.0 V for periods of up to 20 ns.

2. During transitions, Aj and V,,, may overshoot GND to —2.0

V for periods of up to 20 ns. A, and V,, must not exceed
13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices

Case Temperature (T) 0° to +70°C
Industrial (1) Devices

Case Temperature (T,) —40° to +85°C
Extended Commercial (E) Devices

Case Temperature (T) ‘ -55°to +125°C
Miiitary (M) Devices

Case Temperature (T) -55°to +125°C
Supply Read Voltages:

V for Am27C040-XX5 +4.75t0 +5.25V

V. for Am27C040-XX0 +4.50 to +5.50 V

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

Am27C040
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DC CHARACTERISTICS over operating range unless otherwise specified.

(Notes 1, 4, 5, and 8)
(for APL Products, Group A, Subgroups 1, 2, 3, 7, and 8 are tested unless otherwise noted)
TTL and NMOS
Parameter
Symbol | Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage loy =—400 pA 24 v
Vo Output LOW Voltage oo =2.1MA 0.45 \"
Vi Input HIGH Voltage 20 |V +05 v
v, Input LOW Voltage -0.5 +0.8 v
C/| Devices 1.0
I, Input Load Current Vu=0Vio+V - HA
E/M Devices 5.0
I Output Leakage Current Vo =0 Vio+V, Cl Devices >0 HA
utput Leakage Curren = 0+
to P 9 T “ | EM Devices 10.0
CE=V,f=5MHz i
V.. Active Current * C/l Devices 40
eer | (Notes 5, 9) lour = 0 MA mA
! (Open Outputs) E/M Devices 60
leca V. Standby Current CE=V,, C/I Devices 1.0 A
E/M Devices 1.0
lopy Vpp Current During Read | CE=0E =V,, V,p = V. 100 pA
(Note 6)
CMOS
Parameter
Symbol | Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage loy =—400 pA Ve =08V \
Vo Output LOW Voltage o, =2.1mMA 0.45 \
v, Input HIGH Voltage 0.7V [Vec+05 v
v Input LOW Voltage -05 +0.8 \
L Input Load Current V=0Vio+V. C/l Devices 1.0 WA
E/M Devices 50
o Output Leakage Current Vour =0 Vto +V,. | C/l Devices 5.0 WA
E/M Devices 10.0
et V. Active Current CE=V,,f=5MHz |C/l Devices 40
(Notes 5, 9) lour = 0 MA mA
(Open Outputs) E/M Devices 60
loca V. Standby Current CE=V,*03V |C/ Devices 100 WA
E/M Devices 100
lppy V,, Current During Read | CE=0E =V,, V,, = V¢ 100
(Note 6)
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Frequency in MHz
14791-0048
Figure 1. Typical Supply Current vs. Frequency
Vec=5.0V, T=25C
CAPACITANCE (Notes 2, 3, and 7)
CDV032 CLV032
Parameter Parameter Test
Symbol Description Conditions Typ. Max. Typ. Max. Unit
Cn Input Capacitance Vy =0V 10 12 8 10 pF
Cour Output Capacitance [V, =0V 12 15 9 12 pF
Notes:

cc1

W N O O A WN =

. V¢ must be applied simultaneously or before V,,,, and removed simultaneously or after V,, ..
. Typical values are for nominal supply voltages.

. This parameter is only sampled, not 100% tested.
. Caution: the Am27C040 must not be removed from (or inserted into) a socket when V. or V,, is applied.
is tested with OE = V, to simulate open outputs.

. Maximum active power usage is the sum of I and | ...
. T,=+25°C, f = 1 MHz.
. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs overshoot to -2.0 V for periods less than 20 ns. Maximum

DC Voltage on output pins is V.. +0.5 V, which may overshoot to V.., +2.0 V for periods less than 20 ns.
9. For typical supply current values at various frequencies, refer to Figure 1.

Am27C040
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified.

(Notes 1, 3, and 4)
(for APL Products, Group A, Subgroups 9, 10, and 11 are tested unless otherwise noted)
Parameter Am27C040
Symbols
Test -90, |-120,]-150, -258,
JEDEC [Standard | Parameter Description Conditions 95 |-125-155 |-200|-250 Unit
tway | tec | Addressto CE=0E=V, | Min. |- |- |- 1]-1|-
Output Delay ns
Max. | 90 ]120 | 150 | 200 | 250
; Min.| - | - | - -1 -
t t Chip Enable to
e * Out%ut Delay OE=V, ns
Max. | 90 |120 | 150 | 200 | 250
taav toe | Output Enable to CE=V, Mn. |- -1 -]1-1- e
Output Dela
P y Max. ] 40 |50 | 65 |75 [100
t Chip Enable HIGH or .
EHQZ DF -
(Noto 2)| CutPut Enable HIGH, Min. ojojojo N
| P whichever comes
first, to Output Float Max. [ 30 f40 | 50 | €0 | 60
Output Hold from Min. | 0 0 0 0 0
taxox 1o, | Addresses, CE, or OE, ns
whichever occurred first Max. | - - - - -
Notes:

1. V. must be applied simultaneously or before V,,, and removed simultaneously or after V..
2. This parameter is only sampled, not 100% tested.
3. Cautlon: The Am27C040 must not be removed from (or inserted into) a socket or board when V__ or V__is applied.
4. Output Load: 1 TTL gate and C_= 100 pF

Input Rise and Fall Times: 20 ns

Input Pulse Levels: 0.45 t0 2.4 V

Timing Measurement Reference Level — Inputs:  0.8t0 2.0 V

Outputs: 0.8t0 2.0V

SWITCHING TEST CIRCUIT SWITCHING TEST WAVEFORM
DEVICE 27ka 24V
UT%‘)S%R 5V X 2§VTEST POINTS ? Y
045V 08V 0.8 V.
INPUT OUTPUT

DIODES = IN3064
OR EQUIVALENT

AC Testing: Inputs are driven at 2.4 V for a logic "1" and 0.45 V for a logic "0."
Input pulse rise and fall imes are < 20 ns.

Cy_ = 100 pF including jig capacitance.

10205A-004A 10205B-009A
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHtoL
May Will Be
Change Changing
fromLtoH fromLto H
Don’t Care Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance S0000
“Off” State K 10
SWITCHING WAVEFORMS
ADDHESSZé; )]‘ 20 ADDRESSESVALD 20
0.45 08 . __ s
CE/PGM \- —_————
fe— tCE—————————P
OE Sr -
I 'DF
l¢—— tOE ———» (NOTE 2) >
t t
w5 o
ouTPUT HIGHZ ( {( (%{ VALID OUTPUT } )
14971-005A

Notes:

1. OE may be delayed up to t

AcC ”

2. t,, is specified from OF or CE, whichever occurs first.

1, after the falling edge of CE without impact on't, ...

Am27C040
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—_—
START
lADDRESS =FIRST LOCATION—I
¥
Veg =625V
Vpp =1275V
PROGRAM ONE 100 us PULSE
INCREMENT X
INTERACTIVE
SECTION
—-I INCREMENT ADDRESS
VERIFY
SECTION DEVICE FAILED
DEVICE PASSED
b [oevoe prsseo |

Figure 2. Flashrite Programming Flow Chart

10205B-008A
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DC PROGRAMMING CHARACTERISTICS (T, = +25°C + 5°C) (Notes 1, 2, and 3)

Parameter

Symbol Parameter Description Test Conditions Min. Max. Unit
L Input Current (All Inputs) Vy=V, orv, 1.0 HA
A Input LOW Level (Al Inputs) 0.5 0.8 v
Vu Input HIGH Level 20 |V, +05]| V
Vo Output LOW Voltage During Verify I =2.1MA 0.45 \",
Vou Output HIGH Voltage During Verify loy = -400 nA 24 \'
Vi A, Auto Select Voltage 11.5 125 v

V. Supply C

loc (;cmgrgsz& \‘I]::fry‘; S0 mA
lop V., Supply Current (Program) CE=V,,OE=V,, 30 mA
Vee Flashrite Supply Voltage 6.00 6.50 "
Ve Flashrite Programming Voltage 125 13.0 \)

SWITCHING PROGRAMMING CHARACTERISTICS (T, = +25°C + 5°C) (Notes 1, 2, and 3)

Parameter
Symbols
JEDEC | Standard Parameter Description Min. Max. Unit
taveL ts Address Setup Time 2 us
tw; t;s OE Setup Time 2 Hs
tove tos Data Setup Time 2 us
tlaux | tam Address Hold Time 0 us
twox | tom Data Hold Time 2 us
F—t‘;—z . Output Enable to Output Float Delay 0 130 ns
tups s Vpp Setup Time 2 us
tasn | tow PGM Program Pulse Width 95 105 | ps
tues tves Ve Setup Time 2 us
o | toes "CE Setup Time us
taav | Yo Data Valid from OE 150 ns
Notes:

1. V. must be applied simultaneously or before V,,,, and removed simultaneously or after V,,.

2. When programming the Am27C040, a 0.1-uF capacitor is required across V,, and ground to suppress spurious voltage
transients that may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.

Am27C040 2-211
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FLASHRITE PROGRAMMING ALGORITHM WAVEFORM (Notes 1 and 2)

v PROGRAM > PROGRAM VERIFY —»}
IH
ADDRESSES v,
—tAg —> Hi-Z tan
- i
DATA - {DATA OUT VALID
— DATA IN STABLE 2 3 h—
Vpp  [*—'ps—> < 'oH > <—>—'oFp
Ver v,
Voor! [ s>
Voo V.
v < lyes—>
VM
CE 3 -
ViL N\
Vv |<th - 10ES re— o —»|
H MAX e
OE ViL /

Notes: 14971-0068
1. The input timing reference level is 0.8 Vfora V, and2 Vfora V.
2. t,. andt,., are characteristics of the device but must be accommodated by the programmer.
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4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit)

ROM Compatible CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time

-90 ns
B Low power consumption

—-20 pA typical CMOS standby current

B Industry standard pinout:
- ROM compatible
- 40-pin DIP, and PDIP packages provide
easy upgrade to 8 megabits

B Single +5 V power supply
B +10% power supply tolerance standard on most
speeds

B 100% Flashrite™ programming
- typical programming time of less than 3 minutes
B Latch-up protected to 100 mA from -1V to
Vec+1V
B High noise inmunity

B Versatile features for simple interfacing
— both CMOS and TTL input/output compatibility
- two line control functions

GENERAL DESCRIPTION

The Am27C400 is a 4 megabit ultraviolet erasable pro-
grammable read-only memory that is functionally and
pinout compatible with 4 megabit masked ROMs. Under
control of the BYTE input, the memory can be config-
ured as either a 512K by 8-bit memory or a 256K by
16-bit memory. It operates from a single +5 V supply,
has a static standby mode, and features fast single
address location programming. Products are available
in windowed ceramic DIP packages as well as plastic
one time programmable (OTP) PDIP packages.

Typically, any byte can be accessed in less than 90 ns,

allawina anaratinn with hinh_narfarmansaa minranmane.
QU Y VIO QUVIET PR TIYTISGTIUT AT VT 1T UMITULG O

sors without any WAIT states. The Am27C400 offers

separate Output Enable (OE) and Chip Enable (CE)
controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 100 mW in active mode, and 100 uW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C400 supports AMD’s Flash-
rite™ programming algorithm (100 us pulses) resulting
in typical programming times of less than 3 minutes.

BLOCK DIAGRAM

Data Outputs
DQv—DS:ls
o—= Vcc Pt
i i
O \/pp
Output Enable|
OE—"1 Chip Enable [ ]
BYTE —» and ——1 Output Buffers|
CE/PGM —*1__Prog Logic
AB —u
—> Y - Y
—>1 Decoder ° Gating
Ao-Ar7 - -
A?“ust: — X o | 4,194,304-Bit
n| 3 ,194,304-Bi
P —=a{ Decoder : Cell Matrix
_H Y
— N
15573A-001A

Publication# 15573
issue Date: March 1901

Rev. A Amendment®
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PRELIMINARY
PRODUCT SELECTOR GUIDE
Family Part No. Am27C400
Ordering Part No:
Vee £ 5% -95 -125 -155 -255
Vee £ 10% -90 -120 -150 -200
Max. Access Time (ns) 90 120 150 200 250
CE (E) Access Time (ns) 90 120 150 200 250
(G) Access Time (ns) 40 50 65 75 100
CONNECTION DIAGRAM
Top View
0] ] 4
amrC]ie Y 0w
A7 ]2 39 Ja
As []s 38 [JAw
As []4 37 [JAn
As E 5 36 [J A2
A3 6 35 JAi
a 17 34 [ JAu
Ay : 8 33 JAss
A o 32 [ A
PGM/CEE) [ 10 31 [ BYTEVee
GND [ 11 30 [-JeND
OE@) [ 12 20 [ JoaisiaB
DQo [ 13 28 [ Joar
DQs 114 27 1 0Qus
D1 15 26 [_1D0s
DQs 16 25 [_10Qis
DQ2 [} 17 24 []D0s
DQ1o [ 18 23 [ oar
pas [ 19 22 []pas
pan [} 20 21 [Jvee
Notes:
1. JEDEC nomenciature is in parenthesis. 06780-002E
2. PLCC connection diagram to be determined
LOGIC SYMBOL PIN DESCRIPTIONS
—*]AB AB = Address Input (BYTE Mode)
18 Ao—-A17 = Address Inputs
# Ac-Ar7 16 CE(E/PGM (P) = Chip Enable and Program Enable Inputs
DQo-DQ1s (“#:) g%%?om - g::a lnzut:/b%:puts;
= 1]
*|FGM (PTE (E) or8 Vcc( - Vocp;\:pply v°n2§"e
S — ) Vep = Program Supply Voltage
Sgo - Szolun?gmal Connection
g BYTE = Byle/Word Switch
15452-0058
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ORDERING INFORMATION
EPROM Products
AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number
b. Speed Option
c. Package Type
d. Temperature Ran

e. Optional Processing

AM27C400 -90 D € B
L— e. OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)
c. PACKAGE TYPE
D = 40-Pin Ceramic DIP (CDV040)
b. SPEED OPTION
See Product Selector Guide and Valid
Combinations
a. DEVICE NUMBER/DESCRIPTION
Am27C400
4 Megabit (512K x 8/256K x 16) CMOS UV EPROM
Valid Combinations Valid Combinations
y Valid Combinations list configurations planned to be
AM27C400-90 supported in volume for this device. Consult the lo-
AM27C400-95 cal AMD sales office to confirm availability of specific
AM27C400-120 valid combinations or to check on newly released
AM27C400-125 gch l?gB combinations.
AM27C400-150 '
AM27C400-200
AM27C400-255

Am27C400
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ORDERING INFORMATION
OTP Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: Device Number

. Speed Option

c. Package Type

d. Temperature R::P.

e. Optional Processing

pow

AM27C400 2150 P C

-L—— e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
I = Industrial (-40°C to +80°C)

c. PACKAGE TYPE
P = 40-Pin Plastic DIP (PD 040)
J = 44-Pin Rectangular Plastic Leaded Chip
Carrier (PL 044)

b. SPEED OPTION
See Product Selector Guide and Valid
Combinations

a. DEVICE NUMBER/DESCRIPTION
Am27C400
4 Megabit (512K x 8/256K x 16) CMOS OTP EPROM

Valid Combinations
Valid Combinations Valid Combinations list configurations planned to be
AM27C400-150 supported in volume for this device. Consult the lo-
AM27C400-155 cal AMD sales office to confirm availability of specific
~ PC. JC. PL. JiI valid combinations or to check on newly released
AM27C400-200 IR combinations.
AM27C400-255
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FUNCTIONAL DESCRIPTION
Erasing the Am27C400

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C400 to an
ultraviolet light source. A dosage of 15 W seconds/cm?
is required to completely erase an Am27C400. This dos-
age can be obtained by exposure to an uitravioiet iamp
— wavelength of 2,537 Angstroms (A) — with intensity
of 12,000 uW/cm?for 15 to 20 minutes. The Am27C400
should be directly under and about one inch from the
source and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the Am27C400 and similar
devices will erase with light sources having wavelengths
shorter than 4000 A. Although erasure times will be
much longer than with UV sources at 2,5374, exposure
to fluorescent light and sunlight will eventually erase the
Am27C400 and exposure to them should be prevented
to realize maximum system reliability. If used in such an
environment, the package window should be covered
by an opaque iabel or substance.

Programming the Am27C400

Upon delivery or after each erasure the Am27C400 has
all 4,194,304 bits in the “ONE" or HIGH state. “ZEROSs”
are loaded into the Am27C400 through the procedure of
programming.

The programming mode is entered when 12.75+0.25 V
is applied to the Ve pin, CE is at Vi, and OE is at ViH.

For programming, the data to be programmed is applied
16 bits in parallel to the data output pins.

The flowchart (Figure 2) shows AMD's Flashrite aigo-
rithm. The Flashrite algorithm reduces programming
time by using 100 us programming pulses and by giving
each addresss only as many pulses as is necessary in
order to reliably program the data. After each pulse is
applied to a given address, the data in that address is
verified. If the data does not verify, additional pulses are
given until it verifies or the maximum is reached. This
process is repeated while sequencing through each ad-
dress of the Am27C400. This part of the algorithm is
done at Vcc = 6.25 V to assure that each EPROM bit is
programmed to a sufficiently high threshold voltage. Af-
ter the final address is completed, the entire EPROM
memory is verified at Vcc=Vrp=5.25V.

Program Inhibit

Programming of multiple Am27C400s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parallel Am27C400 may be
common. A TTL low-level program pulse applied to an
Am27C400 CE input with Vep = 12.75+0.25 V, and OE
HIGH will program that Am27C400. A high-level CE in-
put inhibits the other Am27C400 devices from being
programmed.

Program Verify

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The
verify should be performed with OE at Vi, CE at Vin and
Vep between 12.5V and 13.0 V.

Auto Select Mode

The auto select mode allows the reading out of a binary
code from an EPROM that will identify its manufacturer
andtype. This mode is intended for use by programming
equipment for the purpose of automatically matching
the device to be programmed with its corresponding
programming algorithm. This mode is functional in the
25°C + 5°C ambient temperature range that is required
when programming the Am27C400.

To activate this mode, the programming equipment
must force 12.0 + 0.5 V on address line Ag of the
Am27C400. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line Ao from ViL to Vin. All other address lines must be
held at Vi during auto select mode.

Byte 0 (Ao = ViL) represents the manufacturer code, and
Byte 1 (Ao = Vi), the device identifier code. For the
Am27C400, these two identifier bytes are given in the
Mode Select table. All identifiers for manufacturer and
device codes will possess odd parity, with the MSB
(DQ7) defined as the parity bit.

Read Mode

The Am27C400 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Qutput Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (tce). Data
is available at the outputs toe after the falling edge of OE,
assuming that CE has been LOW and addresses have
been stable for at least tacc — toe.

Byte Mode

The user has the option of reading data in either 16-bit
words or 8-bit bytes under control of the BYTE input.
With the BYTE input HIGH, inputs Ao — A1z will address
256K words of 16-bit data. When the BYTE input is

LOW, AB functions as the least significant address input

and 512K bytes of data can be accessed. The 8 bits of
data will appear on DQo — DQy7.

Standby Mode

The Am27C400 has a CMOS standby mode which re-
duces the maximum Vcc currentto 100 pA. Itis placed in

Am27C400
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CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C400 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. itis placedin
TTL-standby when CE is at Vih. When in standby mode,
the outputs are in a high-impedance state, independent
of the OE input.

Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

1. Low memory power dissipation, and
2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
their low-power standby mode and that the output pins

are only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the out-
put capacitance loading of the device. At a minimum, a
0.1 uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition,
to overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and GND for each eight devices. The loca-
tion of the capacitor should be close to where the power
supply is connected to the array.

Mode Select Table
Mode Pins | =E/PGM OE Ao Ag Vep Outputs
Read Vi Vi X X X Dour
Output Disable ViL ViH X X X Hi-Z
Standby (TTL) VIH X X X X Hi-Z
Standby (CMOS) Vec+03V X X X X Hi-Z
Program ViL ViH X X Vep Din
Program Verify ViH ViL X X Vep Dour
Program Inhibit ViH ViH X X Vep Hi-Z
Auto Select |Manufacturer Code Vi Vi Vi VH X 01H
(Note 3) Device Code ViL Vi ViH VH X 9DH
Notes:

1. VH=120Vt05V
2. X = Either ViH or ViL
3. Ai-Ag=A10-A15=ViL
4. See DC Programming Characteristics for Vpp voltage during programming.

2-218

Am27C400



AMD &4

PRELIMINARY

ABSOLUTE MAXIMUM RATINGS
Storage Temperature:
OTP Products
All Other Products
Ambient Temperature
with Power Applied
Voitage with Respeci io Ground:
All pins except As, Vre,
Vce (Note 1) -0.6to Vcc +0.6 V
As and Ver (Note 2) -06to +13.5V

Vee -06to +7.0V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

-85 to +125°C
—65 to +150°C

-55t0 +125°C

1. During transitions, the inputs may overshoot GND to
~2.0 V for periods of up to 20 ns. Maximum DC voltage on
input may overshoot to Vcc + 2.0 V for periods of up to
20 ns.

2. During transitions, A9 and Vpp may overshoc: GND to
~2.0 V for periods of up to 20 ns. A9 and Vep mu: a0t ex-
ceed 13.5 V for any period of time.

OPERATING RANGES
Commercial (C) Devices
Case Temperature (Tc)
Industrial (I) Devices
Case Temperature (Tc)
Sunnlv Read Voltages:
Vee for Am27C400-XX5 +4.751t0 +45.25V
Vee for Am27C400-XX0 +4.5010 +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

0 to +70°C

—40° to +85°C

Am27C400
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DC CHARACTERISTICS over operating range unless otherwise specified.

(Notes 1,4, 5, & 8)
Parameter
Symbol | Parameter Description Test Conditions Min. Max. Unit
TTL and NMOS Inputs
Vo Output HIGH Voltage loH = —400 pA 24 \"
VoL Output LOW Voltage loo=2.1 mA 0.45 \"
ViH Input HIGH Voltage 2.0 Vec+05| V
Vi Input LOW Voltage -0.5 +0.8 \'
Iu Input Load Current ViN=0Vto +Vcc 1.0 pA
Io Output Leakage Current Vout =0 Vto +Vcc 5.0
Icc Vcc Active Current CE=Vu,
(Notes 5, 9) f =5 MHz, 40 mA
loutr = 0 MA
(Open Outputs)
Icca Vcc Standby Current CE=Vw 1.0 mA
Ipp Vee Current During Read CE = 0OE = Vi, Vep = Vcc 100 pA
(Note 6)
CMOS Inputs
Vou Output HIGH Voltage loH = —400 pA Vcc-08V \'}
VoL Output LOW Voltage loo=2.1mA 0.45 Vv
ViH Input HIGH Voltage 0.7Vecc | Vec+05| V
Vi Input LOW Voltage -0.5 +0.8 \"
Iui Input Load Current ViN=0Vto Vcc 1.0 HA
Lo QOutput Leakage Current Vout = 0 Vto Vee 5.0 pA
CE=Vu,
lcc Vce Active Current f=5 MHz,
(Notes 5, 9) lour = 0 mA 40| mA
(Open Outputs)
lcc2 Vcc Standby Current CE=Vcc+0.3V 100 pA
lpp moptglér)rem During Read SEP =?/Ec Vi, 100 pA
2-220 Am27C400
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30
25
/ /
Supply Current 5 _—]
inmA
/
/
/
15
10

1 2 3 4 5 6 7 8 9 10

Frequency in MHz 14791-0048

Figure 1. Typical Supply Current vs. Frequency
Vec=5.0V, T =25°C

CAPACITANCE (Notes 2, 3, & 7)

Parameter CDV040 CLV044
Symbol |Parameter Description Test Conditions Typ.| Max. | Typ.| Max.| Unit
CiN input Capacitance ViN=0V 7 12 5 9 pF
Court Output Capacitance Vour=0V 10 15 8 12 pF
Notes:

1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.

Typical values are for nominal supply voltages.

This parameter is only sampled, not 100% tested.

Caution: The Am27C400 must not be removed from (or inserted into) a socket when Vcc or Vep is applied.
lcc1 is tested with OF = ViH to simulate open outputs.

Maximum active power usage is the sum of icc and Ipp.

TA = +25°C, f = 1 MHz.

Minimum DC input voltage is —0.5 V. During transitions, the inputs overshoot to —2.0 V for periods less than 20 ns.
Maximum DC voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns.

9. For typical supply current values at various frequencies, refer to Figure 1.

© N O O s 0D
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 3, & 4)
(for APL Products, Group A, Subgroups 9, 10, and 11 are tested unless otherwise noted)
Am27C400
Parameter 90, -120, -150,
JEDEC | Standard| Description Test Conditions 95 -125 -155 -200 -255 Unit
tavav tacc | Address to Min. - - - - -
CE = GE =V ns
Output Delay * Imax] 90 120 | 150 | 200 | 2s0
teLav tce | Chip Enable to Min| - - - - - ns
Output Dolay [0 =V Max] 90 120 | 150 | 200 | 250
taLav Output Enable to -V Min. - - - - -
Output Delay Max] 40 50 65 75 100 ne
tEHOZ, tor | Chip Enable HIGH| Min. - 0 0 0 0
tanaz | Note2 |OF Output Enable ns
HIGH, whichever Max 30 40 50 60 60
comes first, to |
Output Float
tAxax toH | Output Hold from Min. 0 0 0 0 0 ns
Addresses, CE, or
OF, whichever Max| - - - - -
occurred first
Notes:
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep.
2. This parameter is only sampled, not 100% tested.
3. Caution: The Am27C400 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied.
4. Output Load: 1 TTL gate and Cy = 100 pF

input Rise and Fall Times: 20 ns
Input Puise Levels: 0.45t02.4 V
Timing Measurement Reference Level— Inputs: 0.8 and 2.0 V

Outputs: 0.8 and 2.0 V.

SWITCHING TEST WAVEFORM
24V
20V 20V
> TEST POINTS <
o8V o8V
045V
Input Output

06780-005E

AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 for a logic “0". Input pulse rise and fall times are < 20 ns.

Am27C400
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Device 2.7kQ
Under p———--VWWA————0 +5V
Test
<7
_l' CL Diodes = IN3064
6.2 kQ or Equivalent
06780-006E

Ci = 100 pF including jig capacitance
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady

\ § \ § \ May Will Be
Channa Channinn

AN Change Changing
fromHto L fromHto L

May Will Be
Change Changing
fromLtoH fromLto H
Don't Care, Changing,
Any Change State
Permitted

Unknown
Does Not Center
Apply Line is High
Impedance
"Off” State
KS000010
SWITCHING WAVEFORMS
2 —m—m—_—_—_m_—— e ————— —
Addresses X 20 Ad&\i/r:'?dses 20 x
0.45 08 —_—————087
CEPGM
y x
— (cg —>
n's
ok /
toE =™ 1OF
(Note 2)
tacC '
(Note 1 OH
Hi-Z V/7///// 2" \\\ 3.
Output alid
NNV Ouput /7
06780-007E

Notes:
1. OE may be delayed up to tacc-toE after the falling edge of CE without impact on tacc.

2. tor is specified from OE or CE, whichever occurs first.
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PROGRAMMING FLOW CHART

Start

_ i

l Address = First Location ]

3

Vcc=6.25V
Vep=1275V

==1

—-l Program One 100 ps Pulse

Increment X

Interactive
Section

—l Increment Address

Verify Section

Device Failed

06780-008E

Figure 2. Fiashrite Programming Fiow Chart
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2, & 3)

Parameter
Symbol | Parameter Description Test Conditions Min. Max. | Unit
I Input Current (All Inputs) VIN = ViLor ViH 1.0 HA
ViL Input LOW Level (All Inputs) -0.5 0.8 \"
ViH Input HIGH Level 2.0 Vcc+05] V
Vo Output LOW Voltage During Verify loL=2.1 mA 0.45 \'
VoH Output HIGH Voltage During Verify lon = —400 pA 2.4 \'
VH Ag Auto Select Voltage 11.5 12.5 \'
Icc Vce Supply Current (Program & Verify) 50 mA
Ipp Vep Supply Current (Program) CE=Vi, OE=VH 30 mA
Vce Flashrite Supply Voltage 6.00 6.50 Vv
Vpp Flashrite Programming Voltage 12.5 13.0 Vv

SWITCHING PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2, & 3)

Parameter
Symbols
JEDEC Standard Parameter Description Min. Max. Unit
taveL tas Address Setup Time 2 us
tozaL toes OE Setup Time 2 us
{DVEL tbs Data Setup Time 2 us
tGHAX taH Address Hold Time 0 us
teHDX toH Data Hold Time 2 us
tcHaz torp Output Enable to Output Float Delay 0 130 ns
tves tvps Vep Setup Time 2 us
tELEH1 tew PGM Program Pulse Width 95 105 us
tvcs tvcs Vcc Setup Time 2 us
teLPL tces CE Setup Time 2 us
taLav toe Data Valid from OE 150 ns
Notes:

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep.

2. When programming the Am27C400, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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FLASHRITE PROGRAMMING ALGORITHM WAVEFORM (Notes 1 & 2)

Addresses

Data

Vep

Vee

Notes:

VH

j¢———————— Program

Program Verify —*1

w K

i
e

jo— {AS — Hi-Z
—  DatanStable T———+— ata Out vaid
vep [T s foH hid
Vi /
Vec + 1 [ tvPs ™
Voo /

fe— tycs —
Va
" % f

toe
Vi [+ tew = toes o e
R
i /
14971-006B

1. The input timing reference level is 0.8 V for a ViL and 2.0 V for a ViH.
2. toe and toFp are characteristics of the device but must be accommodated by the programmer.

Am27C400
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Am27C4096

4 Megabit (262,144 x 16-Bit) CMOS EPROM

n

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
m Fast access time

-90ns
m Low power consumption

- 25 pA typical CMOS standby current

m JEDEC-approved pinout
- plug in upgrade of 1 Megabit and 2 Megabit
EPROMs

— 40-pin DIP/PDIP
— 44-pin LCC/PLCC
m  Single + 5V power supply

m * 10% power supply tolerance standard on
most speeds

m  100% Flashrite™ programming
— typical programming time of 2 minutes

m Latch-up protected to 100 mA from -1 V to
Vec+1V

m  High noise immunity

B Versatile features for simple interfacing
- both CMOS and TTL input/output compatibility
- two line control functions

GENERAL DESCRIPTION

The Am27C4096 is a 4 megabit ultraviolet erasable
programmable read-only memory. It is organized as
256K words by 16 bits per word, operates from a single
+5V supply, has a static standby mode, and features fast
single address location programming. The Am27C4096
is ideal for use in 16-bit microprocessor systems. Prod-
ucts are available in windowed ceramic DIP and LCC
packages as well as plastic one time programmable
(OTP) PDIP and PLCC packages.

Typically, any byte can be accessed in less than 90 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C4096 offers
separate Output Enable (OE) and Chip Enable (CE)

controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power
consumption is only 125 mW in active mode, and 125
HW in standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C4096 supports AMD's
Flashrite™ programming algorithm (100 ps pulses) re-
sulting in typical programming times of less than 2
minutes.

BLOCK DIAGRAM Crouus
oO—> VCC
S o ey
it
OFE — OUTPUT ENABLE
L S
CEPGM —  pROG LOGIC
f — Y
Y . GATING
DECODER .
—
Ag - A7 -
ADDRESS
INPUTS — .
— X . 4,194,304-BIT
DECODER : CELL MATRIX
— :
\
11408-001A
Publication# 11408 Rev. B Amendment /0
2-228 Am27C4096 Issue Date: March 1991
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C4096
Ordering Part Number
Ve £5% -95 -105 -255
Ve £ 10% -90 -100 -120 -150 -200 -250
Max. Access Time (ns) 90 100 120 150 200 250
CE (E) Access Time (ns) 90 100 120 150 200 250
OE (G) Access Time (ns) 40 50 50 65 75 100
CONNECTION DIAGRAMS Lec
Top View
P DIP e s
[
Vep []1 @ ~ w0 1Vee o= E 2
PO (PYCE (B) ] 2 »[ A, E88B £2 8538
DQys []3 B[4 .
DQ.4[]4 a7[JA DQy, []7 °® 9] Ayg
DQy3[]s [ Ay, DQyy s B[] A,
Daq, 6 3s[ A, DQyo []9 37%1\"
DQ C 10 36| A
ooy []7 34 Ay, DQ:E" 35:]A;°
paso s 33 JAy, aNp 12 a4[JGND
Dag []o s2[ A NC 13 33[INC
pag (|10 A, DO7E14 32%:e
o DQg[1s a1 A,
GND 11 30| _JGND o I a0f) A
ba; [ [0, pa, 17 29[ As
oag CJte 28[A, 18 19 20 21 2223 24 25 2627 28 |
E 7:A LH_H_II_IEI_JL_IOUI;I“LEJ_’LJ
DQg 14 2 6 LN G S g <*
pa, [Jis 26[JAs gggg’g 5
pajz []16 25 JAg g
oo, [ 24[ A, 11408-003A
oa, ] 23[]A,
B0 [fte 2 A Notes:
E® 20 21[JAo 1. JEDEC nomenclature is in parentheses.
- 2. Don't use (DU) for PLCC
* Also available in 44-pin rectangular plastic leaded chip carrier.
LOGIC SYMBOL PIN DESCRIPTION

18
Ca I

2 9
mi m
| @l

—
—_—

Gl

1
DQ,-DQ, g <i>

11408-004A

A-A, = Address Inputs

CE (B = Chip Enable Input
DQ,-DQ,; = Data Inputs/Outputs
OE(G) = Output Enable Input
Vee = V. Supply Voltage

Vee = Program Supply Voltage
GND = Ground

NC = No Internal Connection
DU = No External Connection

Am27C4096 2-229
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ORDERING INFORMATION
EPROM Products

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed
by a combination of: Device Number

Speed Option

Package Type

Temperature Range

Optional Processing

snpos

AM27C4096 -90 D c B

L e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0° to +70°C)
| = Industrial (—40° to +85°C)
E = Extended Commercial (-55° to +125°C)

c. PACKAGE TYPE
D = 40-Pin Ceramic DIP (CDV040)
L = 44-Pin Rectangular Ceramic Leadless Chip
Carrier (CLV044, JEDEC Type)

b. SPEED OPTION
See Product Selector Guide and Valid Combinations

a. DEVICE NUMBER
Am27C4096
4 Megabit (256K x 16) CMOS UV EPROM

Valid Combinations Valid Combinations

Valid Combinations list configurations plannedto
AM27C4096-90 DC, DCB, DI, DIB be supported in volume for this device. Consult
AM27C4096-95 the local AMD sales office to confirm availability
AM27C4096'1 00 DC. DCB, DI. DIB of SpGlelC valid combinations or to check on
AM27C4096-105 LG, LCB, LI, LIB newly-released combinations.
AM27C4096-120 DC, DCB, DE,
AM27C4096-150 DEB, DI, DIB,
AM27C4096-200 | LC, LCB, LI,
AM27C4096-255 | LB, LE, LEB

2-230
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ORDERING INFORMATION
OTP Products (Preliminary)

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed

by a combination of:

AM27C4096 -125 P

Device Number
Speed Option
Package Type
Temperature Range
Optional Processing

saoop

—L-— e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0° to +70°C)
| = Industrial (-40° to +85°C)

c. PACKAGE TYPE
P = 40-Pin Plastic DIP (PD 040)
J = 44-Pin Rectangular Plastic Leaded Chip
Carrier (PL 044)

b. SPEED OPTION
See Product Selector Guide and Valid Combinations

a. DEVICE NUMBER
Am27C4096
4 Megabit (256K x 16) CMOS OTP EPROM

Valid Combinations

Valid Combinations

AM27C4096-125

AM27C4096-150 PC
AM27C4096-200 Pl
AM27C4096-255

Valid Combinations list configurations plannedto
be supported in volume for this device. Consult
the local AMD sales office to confirm availability
of specific valid combinations or to check on
newly-released combinations.
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ORDERING INFORMATION
Military APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed
by a combination of: Device Number

Speed Option

Device Class

Package Type

Lead Finish

sapow

AM27C4096 -120 /B Q A

—I______v e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
Q = 40-Pin Ceramic DIP (CDV040)
U = 44-Pin Rectangular Ceramic Leadless Chip
Carrier (CLV044)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
See Product Selector Guide and Valid Combinations

a. DEVICE NUMBER
Am27C4096
4 Megabit (256K x 16) CMOS UV EPROM

Valid Combinations Valid Combinations
Valid Combinations list configurations planned to be
AM27C4096-120 supported in volume for this device. Consult the
AM27C4096-150 /BQA. /BUA local AMD sales office to confirm availability of
AM27C4096-200 ’ specific valid combinations, to check on newly-
AM27C4096-250 released combinations.
Group A Tests

. Group A tests consist o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>