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Advanced Micro Devices continues to be at the forefront of non-volatile memory technology. Our
technology leadership is evidenced by the world’s fastest and highest density EPROMs.

Our CMOS EPROM product portfolio is the broadest available. Today we offer EPROM densities
ranging from 64K to 4 Megabit in both ceramic windowed and plastic one-time-programmable
packages. Our superior EPROM process technology yields access times as fast as 35 ns
enabling you to maximize system performance based on today’s high speed microprocessors.
Furthermore, we have expanded our product service by providing ExpressROM™ memories.
These preprogrammed and fully tested devices provide users with a cost-effective alternative to
EPROMSs without the long lead-time associated with ROMs.

We are now proud to announce a family of true Low Voltage EPROMs to complement our product
offering. Our low voltage product family consists of 1 Megabit and 2 Megabit devices with speeds
of 120 ns and 150 ns respectively. The voltage range has been extended to make them suitable
for systems that have regulated power supplies (3.0 V to 3.6 V) and those that are battery
powered (2.7 V to 3.6 V). We have also expanded our package portfolio to include Thin Small
Outline Packages (TSOP).

There has never been a better time to take advantage of AMD’s family of non-volatile memories.

Walid Maghribi

Vice President and General Manager
Non-Volatile Memory Division
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Non-Volatile EPROM Memory Products

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 EPROMSs, plastic OTP EPROMSs, and
ExpressROM devices. They offer the system designer an
extensive choice of economical alternatives for program
storage.

AMD's EPROM offerings are manufactured using advanced
CMOS process technology yielding access times as fast as

35 ns. Product densities range from 64K to 4 megabits.
Designers challenged with extending useful battery life in
portable applications will appreciate the 3 Volt EPROM product
family. All EPROM products are offered in windowed ceramic
and One-Time Programmable (OTP) plastic packages.

ExpressROM™
Devices

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.

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 EPROM Memory Products 1-3
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UV EPROMs
OTP EPROMs
64K : 128K 256K 512K
Am27C64 Am27C128 Am27C256 Am27C512
Am27H256
1024K 2048K 4096K 8192K

Am27C010 © Am27C020 ' Am27C040 Am27C080*

Am27C1024 Am27C2048 Am27C400 Am27C800*

Am27H010 Am27LV020 © Am27C4096

Am27LVo10 Am27L.V0o20B

Am27LVo10B

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

Am27C64-55 8Kx 8 55 (& DL 28/32 5Vt 5%
Am27C64-70 8Kx8 70 (07 D, L 28/32 5V+10%
Am27C64-90 8Kx 8 90 CILEM D,LPJ 28/32 5V+10%
Am27C64-120 8Kx 8 120 C LEM D,L P,J 28732 5V+10%
Am27C64-150 8Kx 8 150 C. LEM D,LP,J 28/32 5V+10%
Am27C64-200 8Kx 8 200 C ILE,M D,L P,J 28/32 5V+10%
Am27C64-255 8Kx 8 250 C 1 D, LPJ 28/32 5Vt 5%
Am27C128-55 16K x 8 55 [} D,L 28132 5Vt 5%
Am27C128-70 16K x 8 70 C D, L 28/32 5V+10%
Am27C128-90 16K x 8 90 CILEM D.LPJ 28132 5V+10%
Am27G128-120 16Kx 8 120 C,LEM D,LP,J 28/32 5V+10%
Am27C128-150 16Kx 8 150 CLEM D,LP,J 28/32 5V+10%
Am27C128-200 16K x 8 200 CLEM D,L,P,J 28732 5V+10%
Am27C128-255 16K x 8 250 C, 1 D,L PJ 28/32 .5Vt 5%
Am27H256-35 32Kx 8 35 (o} D, L 28/32 5V+10%
Am27H256-35V05 32Kx 8 35 C D, L 28/32 5Vt 5%
Am27H256-45 32Kx 8 45 C.LEM D,LP,J 28/32 5V+10%
Am27H256-55 32Kx 8 55 C.LEM D,LPJ 28/32 5V+10%
Am27H256-70 32Kx 8 70 C ILEM D,L,P,J 28132 5V+10%
Am27C256-55 32Kx 8 55 c D,L 28/32 5Vt 5%
Am27C256-70 32Kx 8 70 (o} D, L 28/32 5V+10%
Am27C256-90 32Kx 8 90 C ILLE,M D,L,PJ,E 28/32 5V+10%
Am27C256-120 32Kx 8 120 C,LE,M D,L,PJE 28/32 5V+10%
Am27C256-150 32Kx 8 150 ClLEM E 28/32 5V+10%
Am27C256-200 32Kx 8 200 C LEM D,LPJE 28/32 5V+10%
Am27C256-255 32Kx 8 250 C, ! D, LP,J 28/32 5Vt 5%

Notes: see page 1-8
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UV EPROMs & OTP EPROMs (Cont.)

Pin Count
Part Access Temp Package (DIP/PLCC) Supply
Number Organilzation Time (ns) Range' Type? (TSOP) Voltage

Am27C512-75 64K x 8 70 c D, L 2832 5Vt 5%
Am27C512-90 64K x 8 90 C IlLEM D, L 28732 5V+10%
Am27C512-120 64K x 8 120 C,,E,M D, L 28732 5V+10%
Am27C512-150 64K x 8 150 C,LE M D,LPJ 28732 5V+10%
Am27C512-200 64K x 8 200 C,LEM D, LP,J 28/32 5V+10%
Am27C512-255 64K x 8 250 C,ILE,M DL P,J 28/32 5Vt 5%
Am27H010-45 128K x 8 45 C D,L 32/32 5V110%
Am27H010-45V05 128K x 8 45 C D, L 32/32 5Vt 5%
Am27H010-55 128K x 8 55 CIlLEM D,L.PJ 32/32 5V+10%
Am27H010-70 128K x 8 70 C LEM D,L,P,J 32/32 5V+10%
Am27H010-90 128K x 8 90 C.LEM D,L,P,J 32732 5V+10%
Am27H010-90V05 128Kx 8 90 C,LEM DL PJ 32/32 5Vt 5%
Am27C010-105 128K x 8 100 C D,L 32/32 5Vt 5%
Am27C010-120 128K x 8 120 C 1 D,L,PJE 32/32 5V+10%
Am27C010-150 128Kx 8 150 CIlLE.M D,L.P,J,E 32/32 5V+10%
Am27C010-200 128K x 8 200 ClLEM D,L P, JE 32/32 5V+10%
Am27C010-255 128K x 8 250 (o D,LPJE 32/32 5Vt 5%
Am27LV010-120 128K x 8 120 C ILE DL 32 3.3V+10%
Am27LV010-150 128K x 8 150 C,LEM D,LJE 32 3.3V+10%
Am27LV010-200 128K x 8 200 C,LE.M D,LJE 32 33V+10%
Am27LV010-250 128K x 8 250 C,LEM D,LJE 32 33V+10%
Am27LV010-300 128K x 8 300 C LEM D,LJE 32 33V+10%
Am27LV010B-150 128K x 8 150 CIE D,LJE 32 27V-36V
Am27LV010B-200 128K x 8 200 C I|E D, LJE 32 27V-36V
Am27LV010B-250 128K x 8 250 C,LEM D, L JE 32 27V-36V
Am27LV010B-300 128K x 8 300 C.LEM DL JE 32 27V-36V
Am27C1024-85 64K x 16 85 c D 40 5Vt 5%
Am27C1024-90 64K x 16 90 (o D, L 40/44 5V+10%
Am27C1024-120 64K x 16 120 C.LEM DL 40/44 5V+10%
Am27C1024-150 64K x 16 150 CLEM D,L 40/44 5V+10%
Am27C1024-200 64K x 16 200 C,LEM DL, PJ 40/44 5V+10%
Am27C1024-255 64K x 16 250 (o] D,LPJ 40/44 5Vt 5%
Am27C020-120 256K x 8 120 (oM D, L 32732 5V+10%
Am27C020-150 256K x 8 150 C.LEM D,L,P,J* 32/32 5V+10%
Am27C020-200 256K x 8 200 C,|LE,M D,L P, J* 32/32 5V+10%
Am27C020-250 256K x 8 250 M D, L* 32/32 5V+10%
Am27C020-255 256K x 8 250 [eN] D, L, P, J* 32/32 5Vt 5%
Am27LV020-150 256K x 8 150 CE D,LJ 32 3.3V110%
Am27LV020-200 256K x 8 200 C,LEM D.LJ 32 33V110%
Am27LV020-250 256K x 8 250 C,LEM D,LJ 32 33V+10%
Am27LV020-300 256K x 8 300 C,LEM D, LJ 32 3.3V110%
Am27LV020B-200 128K x 8 200 C ILE D,LJ 32 27V-36V
Am27LV020B-250 128K x 8 250 C.ILE,M D.LJ 32 27V-36V
Am27LV020B-300 128K x 8 300 C.LEM D, L J 32 27V-386V
Am27C2048-105* 128K x 16 100 o] D, L 40/44 5Vt 5%
Am27C2048-120 128K x 16 " 120 c, | D, L 40/44 5V+10%
Am27C2048-150 128K x 16 150 C.LEM D,L P J 40/44 5V+10%
Am27C2048-200 128K x 16 200 C.LEM D,LPJ 40/44 5V+10%
Am27C2048-250 128K x 16 250 M DL 40/44 5V110%
Am27C2048-255 128K x 8 250 [oN D, L PJ 40/44 5Vt 5%

Notes: see page 1-8
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UV EPROMSs & OTP EPROMSs (Cont.)

Pin Count
Part Access Temp Package (DIP/PLCC) Supply
Number Organization Time (ns) Range' Type? (TSOP) Voltage
Am27C040-120 512Kx 8 120 C I D, L 32/32 5Vi10%
Am27C040-125 512K x 8 120 G, D,L 32/32 5Vt 5%
Am27C040-150 512Kx 8 150 C lLEM DL 32/32 5V+10%
Am27C040-200 512Kx 8 200 C,LEM D,L,P,J 32/32 5V+10%
Am27C040-250 512Kx 8 250 M D,L 32/32 5V110%
Am27C040-255 512K x 8 250 C,I D, L P,J 32/32 5Vt 5%
Am27C400-125 512K x 8/256K x 16 120 C, | D 40 5Vt 5%
Am27C400-120 512K x 8/256K x 16 120 C I D 40 5V+10%
Am27C400-150 512K x 8/256K x 16 150 G, I D 40 5V110%
Am27C400-200 512K x 8/256K x 16 200 C, 1 D 40 5V+10%
Am27C400-255 512K x 8/256K x 16 250 C 1 D 40 5Vt 5%
Am27C4096-125 256K x 16 120 G, I D, L 40/44 5Vt 5%
Am27C4096-120 256K x 16 120 C I DL 40/44 5V+10%
Am27C4096-150 256K x 16 150 C,LEM D,L,P,J 40/44 5V+10%
Am27C4096-200 256K x 16 200 C,LEM D,LP,J 40/44 5V+10%
Am27C4096-250 256K x 16 250 M D, L 40/44 5V110%
Am27C4096-255 256K x 16 250 (o] DL PJ 40/44 5Vt 5%
Am27C080-105* 1 Megabit x 8 100 (o] D,L 32/32 5Vt 5%
Am27C080-120* 1 Megabit x 8 120 C, | D,L 32/32 5V+10%
Am27C080-150* 1 Megabit x 8 150 C,LEM D,LP,J 32/32 5V+10% -
Am27C080-200* 1 Megabit x 8 200 CLEM D,L,P,J 32/32 5V+10%
Am27C080-250* 1 Megabit x 8 250 M D, L 32/32 5V+10%
Am27C080-255* 1 Megabit x 8 250 C, 1 D LPJ 32/32 5Nt 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, I D, L 42/44 5V+10%
Am27C800-150* | 1 Megabit x 8/512K x 16 1560 C,LEM DL PJ 42/44 5V+10%
Am27C800-200* | 1 Megabit x 8/512K x 16 200 C,ILEM D,LP,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 G, 1 D.L,PJ 42/44 5Vt 5%

*Contactthe local AMD sales office for the availability of this device.

Notes: soe page 1-8
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ExpressROM
Devices

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

Am27X64 Am27X128 Am27X256 Am27X512 Am27X010 Am27X020 Am27X040

Am27X1024 Am27X2048
ExpressROM Devices
Part Access Temp Package Pin Count Supply
Number Organization Time (ns) Range' Type? (PDIP/PLCC) Voltage
Am27X64-90 - 8Kx 8 90 (oA P,J 28/32 5V+10%
Am27X64-120 8Kx 8 120 C, 1 P,J 28/32 5V+10%
Am27X64-150 8Kx 8 150 C P,J 28/32 5V+10%
Am27X64-200 8Kx 8 200 C I P,J 28/32 5V+10%
Am27X64-255 8Kx8 250 C, 1 P,J 28/32 5Vt 5%
Am27X128-90 16K x 8 90 C, | P,J 28/32 5V+10%
Am27X128-120 16Kx 8 120 C, | P,J 28/32 5V+10%
Am27X128-150 16Kx 8 150 C I P,J 28/32 5V+10%
Am27X128-200 16Kx 8 200 (o P,J 2832 5V+10%
Am27X128-255 16K x 8 250 C i P,J 28/32 SVt 5%
Am27X256-90 32Kx 8 90 C, ! P,J 28732 5Vi+10%
Am27X256-120 32Kx 8 120 (o] P,J 28732 5V+10%
Am27X256-150 32Kx 8 150 C I P,J 28/32 5V110%
Am27X256-200 32Kx 8 200 C P,J 28732 5V+10%
Am27X256-255 32Kx 8 250 (o} P,J 28732 5Vt 5%
Am27XH256-45 32Kx 8 45 C, 1 "PJ 28/32 5V+10%
Am27XH256-55 32Kx 8 55 c, I P,J 28732 5V+10%
Am27XH256-70 32Kx 8 70 c P,J 28/32 5V+10%
Am27X512-90 64K x 8 90 (oN] P,J 28/32 5V+10%
Am27X512-120 64K x 8 120 C, 1 P,J 28/32 5Vi10%
Am27X512-150 64Kx 8 150 C I P,J 28/32 5V+10%
Am27X512-200 64K x 8 200 Cl P,J 28/32 5V+10%
Am27X512-255 64K x 8 250 C I P,J 28/32 5Vt 5%
Am27X010-105 128Kx 8 105 C, 1 P,J 32/32 5Vt 5%
Am27X010-120 128K x 8 120 G P,J 32/32 5V+10%
Am27X010-150 128K x 8 150 C P,J 32/32 5V+10%
Am27X010-200 128K x 8 200 (o] P,J 32/32 5V+10%
Am27X010-255 128K x 8 250 (oA P,J 32/32 5Vt 5%
Am27XH010-55 128Kx 8 55 G, P,J 32/32 5V+10%
Am27XH010-70 128K x 8 70 (oN] P,J 32/32 5V+10%
Am27XH010-90 128K x 8 90 (o P,J 32/32 5V+10%
Notes: see page1-8
Non-Volatile EPROM Memory Products 17
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ExpressROM Devices (Cont.)

Part Access Temp Package Pin Count Supply

Number Organization Time (ns) Range' Type? (PDIP/PLCC) Voltage
Am27X1024-120 64K x 16 120 (o] P,J 40/44 5V+10%
Am27X1024-150 64K x 16 150 C. | P,J 40/44 5V110%
Am27X1024-200 64K x 16 200 (o] P,J 40/44 5V+10%
Am27X1024-255 64K x 16° 250 G, P,J 40/44 5Vt 5%
Am27X020-125 256K x 8 125 C, I P 32/32 5V110%
Am27X020-150 256K x 8 150 (o8] P 32/32 5V+10%
Am27X020-200 256K x 8 200 G, P 32/32 5V+10%
Am27X020-255 256K x 8 250 (oA} P 32/32 5Vt 5%
Am27X2048-125 128K x 16 120 G| P,J 40/44 5V1+10%
Am27X2048-150 128K x 16 150 Gl P,J 40/44 5V+10%
Am27X2048-200 128K x 16 200 C, | P,J 40/44 5V110%
Am27X2048-255 128K x 16 250 C. I P,J 40/44 5Vt 5%
Am27X040-150 512K x 8 150 (0N P,J 32/32 5V110%
Am27X040-200 512Kx 8 200 (o P,J 32732 5V+10%

Notes:
1. Temperature Range
C = Commercial (0°C to 70°C)
| = Industrial (~40°C to +85°C)
E = Extended Commercial (-55°C to +125°C)

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

2. Package Type
D = Ceramic DIP
L = Rectangular Ceramic Leadless Chip Carrier
P = Plastic DIP
J = Rectangular Plastic Leaded Chip Carrier
E = Thin Small Outline Package — standard pin-out
F = Thin Small Outline Package — reverse pin-out

1-8 Non-Volatile EPROM Memory Products
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INSIDE AMD’S CMOS EPROM
TECHNOLOGY

TECHNOLOGY DESCRIPTION

AMD’s CMOS EPROM memories use standard CMOS periphery with an n-channel
floating-gate memory array. The output buffers of the devices are designed to be
compatible with both TTL and CMOS circuits. An n-channel pull-down and a p-channel
pull-up provide full rail-to-rail switching of the outputs. The CMOS technology also
allows very low standby power dissipation: 1.0 mA maximum TTL standby and

100 pA maximum CMOS standby currents. '

Figure 1 shows a cross-section of a basic inverter. The gates consist of polysilicon;
the other connections are made with metal. The technology used for the periphery
transistors is CMOS (Complementary MOS) technology which combines n and p
channel devices on the same silicon. In this case, a non-epitaxial p-type substrate is
used for the n-channel transistors and a deep diffused n-well is used for the p-channel
transistors.

The fabrication of CMOS EPROM memories is a complex process where every step
must be rigorously monitored and controlled. This complex processing is heavily
dependent on the following underlying technologies:

Photolithography

The photo or masking technology is key to the manufacturing of integrated circuits (ICs).
It allows the same circuits to be printed hundreds of times on the same wafer. It is also
inherent to the patterning of the various structures on the wafer necessary to the
fabrication of the ICs. Today, with the improved capability of wafer steppers, AMD’s
EPROM products are manufactured on geometries of one micron and below.

Figure 2-1

CMOS Inverter Cross-Section

1 ¥

n-well

p-substrate

17061A-1
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lon Implantation

lon implantation provides precision dopant control that is so critical for the manufactur-
ing of AMD’s EPROM products on sub-micron technology. lon implantation equipment is
a combination of mass spectrometry, linear acceleration, high resolution, current
integration, ion beam scanning and high vacuum technologies. This process uses
charged dopant atoms that are accelerated by an electric field and are implanted into
the silicon wafer at a depth determined by the acceleration energy.

Diffusion

The furnace operations are required for silicon oxidation and driving in dopants.
Oxidation cycles are used to grow the gate and isolation oxides inherent to the fabrica-
tion and operation of the MOS transistors. Drive cycles are used to diffuse the dopant
material into the silicon to give the desired profile and depth.

Thin Films

Thin films deposited on the silicon include: polysilicon for gate electrodes and intercon-
nection, interlayer dielectrics, metal layers for interconnection and passivation layers to
seal the topside.

AMD EPROM Technology

The manufacturing technology for AMD’s EPROM products involves a complex combi-
nation and blending of the previously mentioned processes. Each processing step
requires a tremendous level of development, optimization and control. Before any new
product is put into manufacturing, it must satisfy AMD’s commitment to customer
satisfaction, quality and reliability. To meet these standards, every new process and
new product must pass many rigorous requirements. These requirements are outlined in
greater depth in the reliability section.

The AMD EPROM products are being built on the CS19/19A family of technologies.
These technologies are all based on a double-poly, single-metal n-well CMOS process.
This process has been optimized for high density as well as high performance non-vola-
tile memory devices. The basic features of this family of technologies are:

s n-well CMOS
®m non-epitaxial, grounded substrate
B double-poly, single-metal

CS19 CS19A
B minimum feature (microns) 1.0 0.85
® gate length (Leff) (microns) 0.9 0.7
m gate oxide (Angstrom) 190 190
| contacts (microns) 1.0 0.85
m metal pitch (microns) 3.0 2.7

2-4
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Cs19

This is a 1.0 pm minimum feature conventional technology and is used to manufacture
the low density and high speed EPROM products offered by AMD.

CS19A

‘This is an 0.85 pm minimum feature conventional technology and is used to manufac-

ture the medium to high density EPROM products and the family of low voltage EPROM
products offered by AMD.

UV-ERASABLE TECHNOLOGY

AMD’s CMOS EPROM technology is based upon the concept of stored charge. The
charge is stored on a floating gate, that is a gate that has no connection to the rest of
the circuit. The storage transistor actually has two gates: one that floats, and the other
that acts as a control gate. The control gate is used to establish the field across the
floating gate (see Figure 2).

Figure 2.2

Floating-Gate MOS Transistor

Control Gate 7
Floating Gate

17061A-2

Hot electron injection is used for programming EPROM devices. With this scheme, a
bias is set up between the source and drain of the transistor, and between the control
gate and the substrate (see Figure 3). The channel is pinched off, and a strong current
flows. Because of the high fields, the electrons are hot. The two fields (source-to-drain,
and substrate-to-control-gate) combine to form a field in a diagonal direction, but
because of the oxide barrier, electrons cannot flow in that direction. Occasionally,
electrons acquire enough energy to cross the barrier in the shortest direction—from the
channel to the floating gate. This is referred to as hot electron injection.

Once an electron is on the other side of the oxide, it is on the floating gate, with no
conductive path to get off. It is therefore effectively trapped and remains there. During
programming, large fields are set up so that a significant number of electrons are
injected.

Erasing these devices requires exposure to ultraviolet light. The energy from the
ultraviolet light causes the electrons to cross back over the oxide barrier thereby erasing
the device. For this to happen, the device package must have a window that lets the
ultraviolet light pass through.

The program and erase mechanisms of all of AMD's EPROM products are fundamen-
tally identical irrespective of the type of technology (CS19 or CS19A) used.

Inside AMD’s CMOS EPROM Technology 2-5




n AMD

Figure 2-3 Programming by Hot-Electron Injection

Oxide Barrier Control Gate Floating Gate
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Erasing AMD EPROMs

In order to clear all locations of their programmed contents, it is necessary to expose the
EPROM to an uitraviolet light source. A dosage of 15 W sec/cm? is required to com-
pletely erase an EPROM. This dosage can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 A—with intensity of 12,000 pW/cm? for 15 to 20 minutes. The
EPROM 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 EPROM, and similar devices, will erase with light sources
having wavelengths shorter than 4000 &, 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 EPROM 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 AMD EPROMs

Upon delivery, or after each erasure, the EPROM has all bits in the “ONE,” or HIGH
state. “Zeros” are loaded into the EPROM through the procedure of programming.

The programming mode is entered when 12.75 V + 0.25 V is applied to the Vee pin, CE
is at Vi and OE is at Viu. For programming, the data to be programmed is applied in
parallel to the data input-output pins.

The Flashrite™ programming algorithm reduces programming time by using an initial

100 us pulse followed by a byte verification operation to determine whether the byte has
been successfully programmed. If the data does not verify, an additional pulse is applied”
for up to 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 = Vep =5.25 V.
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ESD

Every pin on the device is protected against electrostatic discharge (ESD), a formal
name for static electricity shocks. Output pins rely on the large output drivers as
protection. Inputs normally do not have large drivers, so a circuit must be added for
input protection. In addition to ESD protection, these input protection circuits also help
provide clamping against negative overshoot.

AMD CMOS EPROMs make use of ESD protection circuits as shown in Figures 4a
through 4c. Most input pins use the circuit in Figure 4b. On output pins the ESD
protection circuit has been modified as shown in Figure 4c.

Figure 2-4 ESD Protection: a. New Version; b. Standard; c. Output Pins
Vce
T Vee
— Input (> 9‘7 >
Input [ > > i

o T

Vee

> ¢ {"> Output

C. . - 17061A-4

Latch-Up

All of AMD’s CMOS devices are guaranteed to endure a current pulse of 100 mA into or
out of the pin without inducing latch-up; most devices can actually withstand over 200
mA. Since AMD’s CMOS EPROMSs have true CMOS outputs, hot insertion is not
recommended.

Latch-up may occur as a result of parasitic bipolar transistors between the n-channel
and p-channel devices (see Figure 5a). These transistors form a parasitic Silicon
Control Rectifier (SCR) (see Figure 5b), which turns ON when triggered, conducting
large amounts of current. It is usually impossible to shut OFF without removing all the
power from the device. The amount of current drain is so high that it can either overload

Inside AMD’s CMOS EPROM Technology 2-7
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a power supply or, if the power supply can supply huge amounts of current, destroy the
device.

Latch-up is normally triggered by an input or output at a voltage significantly above Vcc
or below ground, with enough current drawn to cause the SCR to turn on. This condition
usually occurs when hot-socketing a part; i.e., plugging a part into a powered-up board
or inserting a board into a powered-up system. When this happens, the inputs and Vcc
power up uncontrolled, and there is a risk of latch-up.

For CMOS outputs, the SCR is an intrinsic part of the CMOS structure and cannot be
eliminated. The SCR must be made as difficuit as possible to turn ON by using guard
rings and very carefully laying out input and output circuits.

Figure 2.5

Latch-Up Mechanism: a. Cross-Section; b. Equivalent Schematic
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System Applications

During the switch between active and standby conditions, 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 pF ceramic capacitor (high frequency, fow inherent inductance) should
be used on each device between Vce and GND to minimize transient effects. In
addition, to overcome the voitage drop caused by the inductive effects of the printed
circuit board traces on EPROM arrays, a 4 uF bulk electrolytic capacitor should be used
between Vcc and GND for every eight devices. The location of the capacitor should be
as close to where the power supply is connected to the array.

SUMMARY

By concentrating on the needs of CMOS users, AMD has developed industry-leading
CMOS technology that can provide cost-effective EPROMs of unsurpassed quality,
reliability and performance. AMD provides value through:

® Robust technology and circuit design which
— Does not generate high current transients, and
— Has high immunity to system noise .
B An extremely broad offering of products:
— 64K through 4 Mbit commodity EPROM densities
— High-speed family with access times as fast as 35 ns
— Low-voltage products -
» Regulated (3.0 V-3.6 V)
* Unregulated (2.7 V - 3.6 V)

This note has detailed many of the aspects of the technology that make it superior to
other alternatives. This, together with the information in the individual data sheets,
qualification books, and a crew of applications engineers, should provide answers to
your questions as you make use of AMD'’s CMOS EPROM technology.
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64 Kilobit (8,192 x 8-Bit) CMOS EPROM

Pn

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time

— 45ns
B Low power consumption
— 20 pA typical CMOS standby current
JEDEC-approved pinout
Single +5 V power supply
+10% power supply tolerance available
100% Flashrite™ programming
— Typical programming time of 1 second

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

B High noise immunity
R Versatile features for simple interfacing
— Both CMOS and TTL input/output
compatibility
— Two line control functions

B Standard 28-pin DIP, PDIP, 32-pin LCC and
PLCC packages

GENERAL DESCRIPTION

The Am27C64 is a 64-Kbit ultraviolet erasable program-
mable read-only memory. It is organized as 8K words by
8 bits perword, operates from a single +5 V supply, has
a static standby mode, and features fast single address
location programming. Products are available in win-
dowed ceramic DIP and LCC packages as well as plas-
tic one time programmable (OTP) PDIP, and PLCC
packages.

Typically, any byte can be accessed in less than 45 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 multiple
bus microprocessor system.

AMD’s CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 80 mW in active mode, and 100 pW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C64 supports AMD's
Flashrite™ programming algorithm (100 us pulses) re-
sulting in a typical programming time of 1 second.

BLOCK DIAGRAM

Data Outputs
DQo-DQ7

feteette

Output
Buffers

Gating

65,538
Bit Cell
Matrix

o— Vce
O0—» Vgg
O— Vpp
OE —» Output Enable
—— Chip Enable
CE _ﬂ and
PGM —»] Prog Logic
—
[ —> M
> Decoder
—
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Address < >
Inputs —> X .
— Decoder
—>
.
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PRODUCT SELECTOR GUIDE

Family Part No.

Am27C64

Ordering Part No:
Vce £ 5%

-255

Vee + 10% -45

-120 -150 -200

-250

Max Access Time (ns) 45

55

70

90

120 150 200

250

CE (E) Access Time (ns) 45

55

70

90

120 150 200

250

‘OE (G) Access Time (ns) 30

35

. 40

40

50 65 75

100

CONNECTION DIAGRAMS
Top View
DIP

° 28 1] vee
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26[] NC
25 (] Ag

241] A9
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A3l 221 o€ (@)
2l 2111 at0
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aoll 10 19[] pa7

pao ] 11 18] pas

pat [} 12 17 pas
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vss O 14 15[ pas
11419C-2
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vee []
A2
A7
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as (]
A4l
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Notes:
1. JEDEC nomenclature is in parentheses.
2. Don't use (DU) for PLCC.

PLCC/LCC

Note 2
(P)

A6 20[ (A8

A5 28] C A9

A4 27 C A1
A3 26] (NC
A2 25 ( OE (G)
Al 24 At0
A0 - 28 (CTEE)

NC
DQo

11419C-3

PIN DESIGNATIONS

A0-A12 = Address Inputs

CE (E) = Chip Enable

DQO-DQ7 Data Inputs/Outputs
CE (G) Output Enable Input
PGM (P) Program Enable Input
Vce = Vcc Supply Voltage
Program Supply Voltage
Ground

Vep -
Vss =

LOGIC SYMBOL

>

A0-A12

bQo-DQ7

CE (E)

PGM (P)

 J

©E (G)

oy

11419C-4

Am27C64
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ORDERING INFORMATION

EPROM Products

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

formed by a combination of:.

AM27C64 -45

{0
o

T—- OPTIONAL PROCESSING
Blank = Standard Processing
B Burn-in

nn

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| Industrial (-40°C to +85°C)

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

wonoun

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 Comblnatlons

DEVICE NUMBER
Am27C64
64 Kilobit (8,192 x 8-Bit) CMOS EPROM

Valid Combinations

Valid Combinations

AM27C64-255

AM27C64-120 DIB, DE, DEB,
AM27C64-150 LC, LCB, LI,
AM27C64-200 LiB, LE, LEB

AM27C64-45 DC, DCB, DI, DIB, Valid Combinations list configurations planned to be
AM27C64-55 LC, LCB. LI LIB supported in volume for this device. Consult the lo-

* — cal AMD sales office to confirm availability of specific
AM27CB4-70 valid combinations and to check on newly released
AM27C64-90 DC, DCB, DI, combinations.

2-12
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ORDERING INFORMATION
OTP Products

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

AM27C64 55 P c

-[—- OPTIONAL PROCESSING
Blank = Standard Processing

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

PACKAGE TYPE
= 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

DEVICE NUMBER
Am27C64
64 Kilobit (8,192 x 8-Bit) CMOS OTP EPROM

Valid Combinations Valid Combinations

N Valid Combinations list configurations planned to be
AM27C64-55 supported in volume for this device. Consult the lo-
AM27C64-70 cal AMD sales office to confirm availability of specific
AM27C64-90 valid combinations and to check on newly released
AM27C64-120 JC, PC, combination.
AM27C64-150 JL Pl
AM27C64-200
AM27C64-255

Am27C64 2-13
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C64

-70 /B X A

T— LEAD FINISH

A = Hot Solder Dip

" PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV028)
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
Am27C64
64 Kilobit (8,192 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27C64-70

AM27C64-90

AM27C64-120

AM27C64-150

AM27C64-200

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 and to check on newly
released combinations.

/BXA, IBUA

Group A Tests

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

2-14
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FUNCTIONAL DESCRIPTION
Erasing the Am27C64

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C64 to an
ultraviolet light source. A dosage of 15 W seconds/cm?is
required to completely erase an Am27C64. This dosage
can be obtained by exposure to an ultraviolet lamp—
wavelength of 2537 A—with intensity of 12,000 pW/cm?
for 15 to 20 minutes. The Am27C64 should be directly
under and about one inch from the source and all filters
should be removed fromthe UV light source prior to era-
sure.

It is important to note that the Am27C64 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 2537 &, exposure
to fluorescent light and sunlight will eventually erase the
Am27C64 and exposure to themshould 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 Am27C64

Upon delivery or after each erasure the Am27C64 has
all 65,536 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 V *
0.25 Vis appliedto the Vep pin, CE is at Vi and PGM is
at V.

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

The Flashrite algorithm reduces programming time by
using 100 ps 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 maximumis reached. This process is re-
peated while sequencing through each address of the
Am27C64. This part of the algorithm is done at Vcc =
6.25 V to assure that each EPROM bitis programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vcc = Vep = 5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.

Program Inhibit

Programming of multiple Am27C64 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 Vpp = 12.75 V+0.25 V and CE Low will
program that Am27C64. A high-level CE input inhibits
the other Am27C64 devices from being programmed.

Program Verify

Averify 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 12.5V 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 Am27C64.

To activate this mode, the programming equipment
must force 12.0 V + 0.5 V on address line A3 of the
Am27C64. Two identifier bytes may then be sequenced
fromthe device outputs by toggling address line A0 from
Vi to V1. All other address lines must be held at ViL

during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
byte 1 (A0 = Vin), the device 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 (DQ7) 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
shouldbe 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 (ice ). 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 current to 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 current to 1.0 mA. It is placed in TTL-
standby when CE is at V1. 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

B Low memory power dissipation
M Assurance that output bus contention will not occur

Itis recommended that CE be decoded and used asthe
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 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
Vee and Vss 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 electroiytic capacitor should be used
between Vce and Vss 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 TE OE | Pom | Ao A9 Ver Outputs
Read ViL Vi X X X Vee Dour
Output Disable ‘ X VH X X X Vee Hi-Z
Standby (TTL) VIH X X X Vce Hi-Z
Standby (CMOS) Vcc+0.3V X X X Vce Hi-Z
Program ViL ViL X X Vep Din
Program Verify ViL Vi VIH X X Vpp Dour
Program Inhibit VH X X X X Vep Hi-Z
Manufacturer )
Auto Select Code ViL ViL X ViL VH Vce 01H
(Note 3)
Device Code ViL ViL X ViH VH Vee 15H
Notes:

1. Vu=120V+05V
2. X =Either Vit or Vi
3. A1-A8=A10-A12 =V

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

Storage Temperature
OTPProducts ............... ~65°C to +125°C
All Other Products ............ —65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect To Vss
All pins except A9,Vpp Vcc . —0.6Vto Vec + 0.5V

A3andVpp ................ -0.6Vto+13.5V
VEC o -06Vio+7.0V
Notes:

1. Minimum DC voltage on input or /O pins is —0.5 V. During
transitions, the inputs may overshoot Vss to-2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and I/O
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0V
for periods up to 20 ns.

2. For A9 and Vpp the minimum DC input is 0.5 V. During
transitions, A9 and Vpp may overshoot Vss to —2.0 V for
periods of up to 20 ns. A9 and Vpp mustnotexceed 13.5V
for any period of time .

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vce for Am27C64-XX5 ...... +4.75Vto +5.25V

Vce for Am27C64-XX0 .. .... +4.50 Vto +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 range unless otherwise specified.

(Notes 1, 2, 3 and 4) (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 = —400 pA 24 v
VoL Output LOW Voltage loL=2.1mA 0.45 v
ViH Input HIGH Voltage 2.0 Vec+05( V
Vi Input LOW Voltage -05 +0.8 "

Ll Input Load Current ViN=0Vto Vcc 1.0 HA

Lo Output Leakage Current Vout =0Vito Vcc C/l Devices 1.0 uA

E/M Devices 5.0
lcct Vcc Active Current CE = Vi, f = 10 MHz, 25 mA
(Note 3) lout = 0 mA
lccz Vce TTL Standby Current CE=VH 1 mA
lcca Vcc CMOS Standby Current | CE = Vec 0.3V 100 pA
IPP1 Vep Current During Read CE = OE = VIL, Vpp = Vcc 100 pA
Notes: ’

1.

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

lcct

is tested with OE = ViH to simulate open outputs.

2. Cautlon: The Am27C64 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied.
3.
4

. 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.

Supply Current
in mA

30
25
20
15
///
10
1 2 3 4 5 6 7 8 9 10
Frequency in MHz
Figure 1. Typical Supply Current
vs. Frequency
Vec=55V,T=25C
11419C-5

30
= 25
2
S<
O E 20
= C
a< \
& 15

—
\\
10
~75-50 -256 0 '25 50 75 100 125 150

Temperature in °C

Figure 2. Typical Supply Current
vs. Temperature '
Vee=56.5V, f=10 MHz

11419C-6
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CAPACITANCE
Parameter ’ Test CLV032 | CDV028 | PL032 | PD028
Symbol Parameter Description | Conditions Typ [ Max | Typ | Max | Typ | Max | Typ | Max | Unit
CIN Input Capacitance VIN=0 7 10 8 10 6 10 5 10 pF
Court Output Capacitance Vout =0 8 12 11 14 8 12 8 10 pF
Notes:

1.
2.

This parameter is only sampled and not 100% tested.
TA =+25°C, f=1 MHz.

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 Am27C64
Symbols
Parameter Test -255
JEDEC | Standard | Description Conditions -45 | -55 | -70 | -90 |-120 |-150 | -200 | -250 | Unit
tavav tacc |Addressto CE=OE=|Min| - | - - -1 - - - - .
. Output Delay ViL Max| 45 | 55 | 70 | 90 | 120 | 150 | 200 | 250 | ns
teLQv tce Chip Enable to OE=VL (Min]| - | - - - - = - -
Output Delay Max| 45 | 55 | 70 90 | 120 | 150 | 200 | 250 | ns
taLav toe | Output Enable to CE=ViL |Min| - | - - o - - -
Output Delay Max| 30 | 35 { 40 | 40 | 50 [ 50 | 50 | 50 ns
teHaz IDF | Chip Enable HIGH or Mo| - | -} - | --f-1=-1]-=
tGHQz (Note 2) |Output Enable HIGH, Max| 25 | 25 | 25 25 | 30 | 30 | 30 | 30 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min| O 0 0 0 0 0 0 0
Addresses, CE, or OE, Max| - - - - - - - - ns
whichever occurred first

Notes:

1.

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

2. This parameter is only sampled and not 100% tested.
3.
4. For the -45, -55 and -70:

Caution: The Am27C64 must not be removed from (or inserted into) a socket or board when Viep or Vcc is applied.

Output Load: 1 TTL gate and Cr = 30 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0 Vto3V
Timing Measurement Reference Level: 1.5 V for inputs and outputs
For all other versions:
Output Load: 1 TTL gate and Ci. = 100 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45 Vto 2.4V
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs

Am27C64 2-19
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SWITCHING TEST CIRCUIT

Device

Under
Test

AV

L.
|

CL = 100 pF including jig capacitance (30 pF for -45, -55, -70)

-

6.2kQ

2.7kQ

+5.0V

Diodes = IN3064
or Equivalent

11419C-7

SWITCHING TEST WAVEFORM
20V

24V 20V
08V X} Test Pomts<X 08V

0.45V
Input Output

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

3V
1.5 VX* Test Points *X 15V
oV

Input Output

11419C-8

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 -45, -55 and -70.

2-20
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KEY TO SWITCHING WAVEFORMS

May Will Be
Change Changing
May Will Be
Change Changing
Don't Care, Changing
Any Change State

Does Not Center
Apply Line is High

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady

fromHtoL fromHto L

fromLtoH fromLto H

Permitted Unknown |

Impedence
“Off” State
KS000010
SWITCHING WAVEFORMS
24 —_————
Addresses X 20 Addresses Valid 2'3
0.45 * 0.8 o _0.
—————
CE \
tCE
—_— L—"
OE \l
- tDF
tAC(I:‘_ toE —* ™1 (Note 2)
[E— toH
. Note 1) -_—— ;
High Z ( c High Z
Output «(«j‘_ Valid Output E)»_‘_s——
Notes:
1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc . 11419C-9

2. IpF is specified from OE or CE, whichever occurs first.
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128 Kilobit (16,384 x 8-Bit) CMOS EPROM Devices
DISTINCTIVE CHARACTERISTICS
B Fast access time W Latch-up protected to 100 mA from -1 V to

— 45ns Vec+1V
W Low power consumption B High noise Immunity

- 20 uA 'yplcal CMOS Standby current | | Versatile features for simple Intenaclng

compatibility
H Single +5 V power supply Two | | functi
N +10% power supply tolerance available — Twoline control functions
™ B Standard 28-pin DIP, PDIP, 32-pin LCC and

B 100% Flashrite'™ programming PLCC packages

— Typical programming time of 2 seconds B DESC SMD No. 5962-87661
GENERAL DESCRIPTION
The Am27C128 is a 128K-bit ultraviolet erasable pro- controls, thus eliminating bus contention in a multiple

grammable read-only memory. It is organized as 16K bus microprocessor system.
words by 8 bits per word, operates from a single +5. \' AMD’s CMOS process technology provides high speed,
supply, has astatic standby mode, and features fast sin- low power, and high noise immunity. Typical power con-

gle address location programming. Products are avail- sumption is only 80 mW in active mode, and 100 pW in
able in windowed ceramic DIP and LCC packages as standby mode.

ell lastic one time program le (OTP) PDIP and . . .
‘gLCaCSP‘;cke;ges. time programmable ) a All signals are TTL levels, including programming sig-

nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C128 supports AMD's
Flashrite™ programming algorithm (100 us pulses) re-
sulting in a typical programming time of 2 seconds.

Typically, any byte can be accessed in less than 45 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C128 offers
separate Output Enable (OE) and Chip Enable (CE)

BLOCK DIAGRAM

Data Outputs
o—» Vce bQo-DQ7

o ver T

OE —» Output Enable >
CE Chlp Enable Output
— and Buffers
PGM —3{ Prog Logic
—d P
((—> M . M
— Decoder [ R Gating
— o
A0-A13 ‘
Address > 4 > 131,072
Inputs — X s Bit Cel!
——|  Decoder . Matrix
—> .
-—) L -
\.
11420C-1
Publication# 11420 Rev.C Amendment/0
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PRODUCT SELECTOB GUIDE
Family Part No. Am27C128
Ordering Part No:
Vce £ 5% -255
Vee + 10% -45 -55 -70 -90 -120 -150 -200 -250
Max Access Time (ns) 45 55 70 90 120 150 200 250
CE (E) Access Time (ns) 45 55 70 90 120 150 200 250
OE (G) Access Time (ns) 30 35 40 40 50 65 75 100
CONNECTION DIAGRAMS
Top View
DIP PLCC/LCC
— .
vep [} 1° 28] vee P
_— 2 la
A12[] 2 271 vam @) : =
N a. O Q 0] ™
A7[]s 26 ] A13 TI52CR %
nslle  25[] ns 0| o |
4 3 2 1 3
aslls 241 o A6 2T A
A4l 6 23] A1 A5 28 CA9
a7 22{] o (@) A4 7[_C AN
a2[]8 211] a0 A3 2s[C{Ne
At[]e 2011 cE ® A2 [ OF (@)
aol] 10 19]1 pa7 Al 24T At0
A0 [ (CE E)
DQo L} 11 18 1] DQs
E 12 17 ! NC 22[ _(DQ7
001[ .3 ® % Das DQo 21| ( DQ6
pQ2 DQ4
d . O
Vss 4 15 DQ3 - N aO®M < W
11420C-2 g9 » zggg
o
Notes: 2 11420C-3
1. JEDEC nomenclature is in parentheses. ==
2. Don't use (DU) for PLCC.
PIN DESIGNATIONS LOGIC SYMBOL
A0-A13 = Address Inputs
CE (B) = Chip Enable
DQO-DQ7 = Data Inputs/Outputs |114> AG-A13
OE (G) = Output Enable Input
PGM(P) = Program Enable Input ' 8
Vee = Voc Supply Voltage DQo-DQ7 <I>
Vpp = Program Supply Voltage
Vss = Ground

—lcE®
—lFEm @)

——>|CE(G)

11420C-4
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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:

AM27C128 A5 c B

—o

-L— OPTIONAL PROCESSING
Blank = Standard Processing
B = Burmn-in

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

monon

E = Extended Commercial (-55°C 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

DEVICE NUMBER
Am27C128
128 Kilobit (16,384 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C128-45 DC, DCB, DI, DIB Valid Combinations list configurations planned to be
AM27C128-55 LC, LCB, LI, LIB supported in volume for this device. Consult the lo-

cal AMD sales office to confirm availability of specific
AM27C128-70 valid combinations and to check on newly released
AM27C128-90 DC, DCB, DI, combinations.

AM27C128-120 DIB, DE, DEB,
AM27C128-150 LC, LCB, LI,
AM27C128-200 LIB, LE, LEB
AM27C128-255

2-24 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

formed by a combination of:

AM27C128 55 P c

L- OPTIONAL PROCESSING

DEVICE NUMBER
Am27C128

Blank = Standard Processing

TEMPERATURE RANGE
C = Commercial (0°C 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

128 Kilobit (16,384 x 8-Bit) CMOS OTP EPROM

Valid Combinations
AM27C128-55
AM27C128-70
AM27C128-90
AM27C128-120
AM27C128-150
AM27C128-200
AM27C128-255

JC,PC,
Ji, PI

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 and to check on newly released
combinations.

Am27C128
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C128 -70 B X A

L— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE

X = 28-Pin Ceramic DIP (CDV028)

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
Am27C128
128 Kilobit (16,384 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27C128-70 Valid Combinations list configurations planned to be

AM27C128-90 supported in volume for this device. Consult the lo-

AM27C /BXA. /BUA cal AMD sales office to confirm availability of specific
|_AM27C128-120 | g valid combinations and to check on newly released

AM27C128-150 combinations.

AM27C128-200

Group A Tests

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

2-26 Am27C128
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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
ultraviolet 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 R—with intensity of 12,000
uW/cm?for 15 to 20 minutes. The Am27C128 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 Am27C128 and similar
devices will erase with light sources havingwavelengths
shorter than 4000 R.'Although erasure times will be
much longer than with UV sources at 25374, exposure
to fluorescent light and sunlight will eventually erase the
Am27C128 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 Am27C128

Upon delivery or after each erasure the Am27C128 has
all 131,072 bits in the “ONE” or HIGH state. “ZEROs”
are loaded into the Am27C 128 through the procedure of
programming.

The programming mode is entered when 12.75 V *
0.25 Vis appliedto the Vep pin, CEis at Vi, andPGM is
at Vi.

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

The Flashrite algorithm reduces programming time by
using 100 us programming pulses and by giving each
address only as many pulses as is necessary inorder 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 re-
peated while sequencing through each address of the
Am27C128. This part of the algorithm is done at Vcc =
6.25 Vto assure that each EPROM bitis programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vcc = Vpp =5.25 V.

Please referto Section 6 for programming flow chartand
characteristics.

Program Inhibit

Programming of multiple Am27C128 in parallel with dif-
ferent data is also easily accomplished. Except for CE,
all like inputs of the paraliel Am27C128 may be com-
mon. A TTL low-level program pulse applied to an
Am27C128 PGM input with Vpp = 12.75 V+0.25 V and

‘CE Low will program that Am27C128. A high-level CE
input inhibits the other Am27C128 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 withOE andCE at Vi, PGM
at Vi4, 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 Am27C128.

To activate this mode, the programming equipment
must force 12.0 V = 0.5 V on address line A9 of the
Am27C128. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AO from Vi to Vin. All other address lines must be
held at Vi during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
byte 1 (A0 = Vin), the device 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 (DQ7) 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 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
'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 current to 100 pA. It is placed
in CMOS-standby when EE 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 placedin
TTL-standby when CE is at Vi4. 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

H Low memory power dissipation
W 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 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 Vss 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-puF bulk electrolytic capacitor should be used
between Vcce and Vss 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 OE | PGM | A0 A9 Vpp Outputs
Read ViL ViL X X X Vee Dour
Output Disable X VH X X X Vee Hi-Z
Standby (TTL) VIH X X X Vee Hi-Z
Standby (CMOS) Vec £0.3V X X X Vee Hi-Z
Program ) Vi ViL X X Vep DIN
Program Verify ViL ViL VIH X X Vep Dout
Program Inhibit VIH X X X X Vpp Hi-Z
Manufacturer
Auto Select Code ViL ViL X ViL VH Vce 01H
(Note 3)
Device Code ViL ViL ViH VH Vee 16H
Notes:

1. Vu=120V+t05V

2. X=Either ViHor ViL

3. A1-A8=A10-A12 =V, A13=X
4

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

Storage Temperature
OTPProducts ............... —65°C to +125°C
All Other Products . ........... —65°C to +150°C
Ambient Temperature
with Power Applied ............. —55°C to +125°C

Voltage with Respect To Vss
All pins except A9,Vep,Vcc . 0.6 Vto Vcc + 0.5V

AdandVep ................ -0.6Vto+135V
VEC tiiiiii et i —-0.6Vto+7.0V
Notes:

1. Minimum DC voltage on input or I/O pins is —0.5 V. During
transitions, the inputs may overshoot Vss to—2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and /O
pins is Vcc + 0.5 V which may overshoot to Vec + 2.0 V
for periods up to 20 ns.

2. For A9 and Vpp the minimum DC input is ~0.5 V. During
transitions, A9 and Vpp may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V
for any period of time .

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vee for Am27C128-XX5 ... .. +4.75Vto +5.25V

Vec for Am27C128-XX0 ... .. +4.50 Vto +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 range unless otherwise specified.
(Notes 1, 2, 3 and 4) (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 = -400 pA 24 "

Vol Output LOW Voltage loL = 2.1 mA 0.45 v

VIH Input HIGH Voltage 20 Vee + 0.5 \

ViL Input LOW Voltage -0.5 +0.8 \

It Input Load Current ViN=0Vto+Vcc 1.0 HA
C/l Devices 1.0

ho Output Leakage Current Vout =0 V1o +Vcec pA
E/M Devices . 5.0

lect Vce Active Current CE = Vi, f = 10 MHz, louT = 0 mA 25 mA

(Note 3) i

lcc2 Vce TTL Standby Current CE=VH 1.0 mA

Icca Vce CMOS Standby Current | CE = Vec £0.3 V 100 HA

Ipps Vpp Current During Read CE = OE = VI, Vpp = Vce 100 HA

Notes:

1.

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

2. Caution: The Am27C128 must not be removed from (or inserted into) a socket when Vcc or Vep is applied.
3. lIcct is tested with OE = ViH to simulate open outputs.
4. 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.
30 30
z 25 e 25
2 2
S« 5«
g £ 20 g E 20
= C = C
2= g ™\
@ @
15 15
1] | \'\
10 10
1 2 3 4 5 6 7 8 9 10 -75-50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vec=55V,T=25C Vec=5.5V,1 =10 MHz
11420C-5 ) 11420C-6
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CAPACITANCE
Parameter Test CLV032 CDV028 PL 032 PD 028
Symbol Parameter Description | Conditions Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit
CiN Input Capacitance VIN=0 7 10 8 10 10 5 10 pF
Cour Output Capacitance Vout =0 8 12 1 14 12 8 10 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. TA=+25°C, f=1MHz

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 Am27C128
Symbol
ymao's Parameter Test -255
JEDEC | Standard | Description Conditions -45 | -55 | -70 | -90 |-120 | -150 |-200 | -250 | Unit
tavav tacc |Address to CE=OE= Min| - - - - - - - -
Output Delay Vi Max| 45 | 55 | 70 | 90 | 120 | 150 | 200 | 250 | ns
teLQv tce  |Chip Enable to OE=Vi {Min] - | - | - N I T B
Output Delay Max| 45 | 55 | 70 90 | 120 | 150 | 200 [ 250 | ns
teLav toE Output Enable to CE=VL [Min| - [ - - - - - - -
QOutput Delay Max| 30 | 35 | 40 40 | 50 | 50 | 50 | 50 ns
tEHQZ tDF | Chip Enable HIGH or Mn| -1 - | -} -1=-1=-1=-1?=
tgHQz (Note 2) [Output Enable HIGH, Max| 25 | 25 | 25 25 | 30 | 30 30 30 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min| O 0 0 0 0 0 0 0
Addresses, CE, or OE, Max|[ - - - - - - - - | ns
whichever occurred first
Notes:

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

2.
3.
4

Output Load: 1 TTL gate and Cp = 30 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0 Vto 3V
Timing Measurement Reference Level: 1.5 V for inputs and outputs
For all other versions:

Output Load: 1 TTL gate and C = 100 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45Vto 24V
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs

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 Vpp or Vcc is applied.
. For the -45, -55 and -70: ‘

Am27C128
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SWITCHING TEST CIRCUIT

Device

Under
Test

CL

MV

6.2kQ

1

CL = 100 pF including jig capacitance (30 pF for -45, -55, -70)

2.7kQ

+5.0V

Diodes = IN3064
or Equivalent

11420C-7

SWITCHING TEST WAVEFORM

24V
20V . 20V
sy 08V X} Test Pomts(X 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.

3V
1.5 VX*— Test Points *X 15V
ov

Input Qutput

11420C-8

AC Testing: Inputs are driven at 3.0 V for a logic “1”
and 0 Vfor alogic"0". Input pulse rise and
falltimes are < 20 ns for -45, -55, and -70.

2-32
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KEY TO SWITCHING TEST 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

Impedence
"Off” State

KS000010

SWITCHING WAVEFORMS

24

Addresses )( 2.0 Addresses Valid
0.45 08

()

Notei ) 11420C-9
1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc -

2. tpr is specified from OE or CE, whichever occurs first.
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256 Kilobit (32,768 x 8-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fast access time

— 55ns
H Low power consumption

— 20 pA typical CMOS standby current

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

H High noise immunity
B Versatile features for simple interfacing

JEDEC-approved pinout — Both CM(;I)_S and TTL input/output
Single +5 V power supply compatibility .
— Two line control functions
+10% power supply tolerance available -
™ W Standard 28-pin DIP, PDIP, 32-pin TSOP, LCC
100% Flashrite’™ programming and LCC packages
— Typical programming time of 4 seconds B DESC SMD No. 5962—-86063
GENERAL DESCRIPTION

The Am27C256 is a 256K-bit ultraviolet erasable pro-
grammable read-only memory. It is organized as 32K
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) PDIP,
TSOP, and PLCC 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 Oulput 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 80 mW in active mode, and 100 pW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27C256 supports AMD's
Flashrite™ programming algorithm (100 ps pulses) re-
sulting in typical programming time of 4 seconds.

BLOCK DIAGRAM

Data Qutputs
DQo-DQ7

peitett

QOutput
Buffers

> Gating

\ 4

> 262,144
Bit Cell
Matrix

o— vce
O—» Vss
O—>» Vpp
e Output Enable
OE =™ Chip Enable
CE —» and
Prog Logic
—>
(" —» Y
> Decoder
—>
AO-A14
Address < >
Inputs —> X
— Decoder
—>
—>
\

08007G-1
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C256
Ordering Part No:
Vee £ 5% -255
Vee + 10% -55 -70 -90 <120 -150 -200 -250
Max Access Time (ns) 55 70 90 120 150 200 250
CE (E) Access Time (ns) 55 70 90 120 150 200 250
‘OE (G) Access Time (ns) 35 40 40 50 65 75 100
CONNECTION DIAGRAMS
Top View
DIP PLCC/LCC
—— .
ver[] 1° 28] vec 2
a2[] 2 2711 A14 2
(V] a I QYT ™
A7E$ 26[] A13 TSIz %
aslls 25 as i o o o
4 3 2 1 3
Asl]s 2411 a9 A6 3T A
asll s 23] A1 A5 28 C A9
asl}7 22[1 5e () A4 a7 L A1t
a2l] 8 2111 ato0 A3 2s[UNC
Al 20]] cE ) A2 [ { OE @)
Aol] 10 19 ] paz Al #[La0
pao [ 11 18 B DQ6 Sg 23 gg;’s)
22
12 17
pa1 ] DQs bao 2 Chas
pa2] 13 16 [] D4
vss L] 14 15 ] pq3 r A
08007G-2 o 328 8§ &
88 ¥=28 88
N
2
Notes: 2
e 08007G-.
1. JEDEC nomenclature is in parentheses. 3
2. Don'tuse (DU) for PLCC.
Am27C256 2-35
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TSOP*
OE (G) 1@ . 32 NC
NI =R
A9 E 3 30 B2 gg(E)
A8 4 29 7
A3 ] s 28 % DQs6
NC T & 27 |3 DQs
A4 ] 7 26 |1 DQ4
Vec C} s Am27C256 25 1 DQ3
vep ] o Standard Pinout 24 (1 Vss
NC EH 10 23 P DQ2
A2 1 11 22 3@ DQ1
A7 T3 12 21 ] DQo
As ] 3 20 &2 NC
As . 14 19 &2 A0
A4 ] 15 18 [ At
A3 O 16 17 (3 A2
08007G-4
*Contact local AMD sales office for package availability
PIN DESIGNATIONS LOGIC SYMBOL
A0-A14 = Address Inputs
CE (E) = Chip Enable
15
DQO-DQ7 = Data Inputs/Outputs lz:> Ao_A14
OE (G) = Output Enable Input
Vce = Vce Supply Voltage 8
Vep = Program Supply Voltage DQo-DQ7 <Z>
Vss = Ground
—» CEB)
———» OE (G)
08007G-5
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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:

L OPTIONAL PROCESSING

AM27C256 . 55 D C
7]
DEVICE NUMBER
Am27C256

Blank = Standard Processing
B = Burmn-in
TEMPERATURE RANGE

'C = Commercial (0°C to +70°C)

|
E

Industrial (~40°C to +85°C)
Extended Commercial (-55°C 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

256 Kilobit (32,768 x 8-Bit) CMOS EPROM

Valid Combinations
AM27C256-55 DC, DCB, DI, DIB
AM27C256-70 LC, LCB, LI, LIB
AM27C256-90

DC, DCB, DI,

AM27C256-120 | o - DEBDEB
200 } | B, LE, LEB

AM27C256-255

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 and to check on newly released
combinations.

Am27C256
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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:

AM27C256 55

1y
o

T— OPTIONAL PROCESSING
Blank = Standard Processing

TEMPERATURE RANGE
C = Commercial (0°C 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)

E = 32-Pin TSOP (TS 032)

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C256
256 Kilobit (32,768 x 8-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations

AM27C256-55
AM27C256-70
AM27C256-90
AM27C256-120
AM27C256-150
AM27C256-200
AM27C256-255

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

JC,PC,EC valid combinations and to check on newly released
Ji 'PI é| ' combinations.

2-38
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C256 -70 /B X A

L— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE

= 28-Pin Ceramic DIP (CDV028)
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
Am27C256
256 Kilobit (32,768 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27C256-70 Valid Combinations list configurations planned to

" be supported in volume for this device. Consult
AM27C256-90 the local AMD sales office to confirm availability of
AM27C256-120 /BXA. /BUA specific valid combinations and to check on newly
AM27C256-150 ’ released combinations.
AM27C256-200 :
AM27C256-250 Group A Tests

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

Am27C256 2-39
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FUNCTIONAL DESCRIPTION
Erasing the Am27C256

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C256 to an
ultraviolet light source. A dosage of 15 W sec/cm?is re-
quired to completely erase an Am27C256. This dosage
can be obtained by exposure to an ultraviolet lamp—
wavelength of 2537 A—with intensity of 12,000 pW/cm?
for 15to 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 era-
sure. .

It is important to note that the Am27C256 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 2537 A, exposure
to fluorescent light and sunlight will eventually erase the
Am27C256 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 Am27C256

Upon delivery or after each erasure the Am27C256 has
all 262,144 bits in the “"ONE” or HIGH state. “ZEROs"
are loaded into the Am27C256 through the procedure of
programming.

The programming mode is entered when 12.75 V
+0.25 Vis appliedto the Vep pin, OE is at Vi, 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 algorithm reduces programming time by
using 100 ps programming pulses and by giving each
address only as many pulses as is necessary inorder 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 re-
peated while sequencing through each address of the
Am27C256. This part of the algorithm is done at Vcc =
6.25 Vto assure that each EPROM bit is programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vec = Ve =5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.

Program Inhibit

Programming of multiple Am27C256 in parallel with dif-
ferent data is also easily accomplished. Except for CE,
all like inputs of the parallel Am27C256 may be com-
mon. A TTL low-level program pulse applied to an
AmM27C256 CE input with Vep = 12.75 V £ 0.25 V, and

'OE High will program that Am27C256. A high-level CE
input inhibits the other Am27C256 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 Vi,
and Vpp 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 V £ 0.5 V on address like A9 of the
Am27C256. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AQ from ViL to Viu. All other address lines must be
held at V. during auto select mode.

Byte 0 (A0 = V) represents the manufacturer code, and
byte 1 (A0 = Vin), the device 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
shouldbe usedfor device selection. Output Enable (OE)

is the output control and should be used to gate datato

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 current to 100 pA. It is placed
in CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C256 also has a TTL-standby mode which re-
duces the maximum Vce currentto 1.0 mA. ltisplacedin
TTL-standby when CE is at ViH. 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

H Low memory power dissipation
B 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 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 Vss 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 Vss 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 CTE OF A0 A9 Vep Outputs
Read ViL ViL X X Vee Dout
Qutput Disable X VIH X X Vee Hi-Z
Standby (TTL) VIH X X X Vee Hi-Z
Standby (CMOS) Vec £ 03V X X X Vee Hi-Z
Program LoV ViH X X Vpp DN
Program Verify Vi Vi X X Vep Dour
Program Inhibit VIH VIH X X Vep Hi-Z
Manufacturer -
Auto Select Code ViL viL ViL VH Vee 01H
(Note 3)
Device Code ViL ViL VIH VH Vee 10H
Notes:
1. Vu=120V+05V
2. X = Either Vi or ViL
3. A1-A8=A10-A14=Vy
4. See DC Programming Characteristics for Vep voltage during programming.
Am27C256 2-41
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .
OTP Products ............... —65°C to +125°C
All Other Products ............ -65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect To Vss
All pins except A9,Vep Vcc

(Note 1) ............... -0.6VtoVec+05V
A9and Vep (Note 2) ......... —-0.6Vto+135V
VEC oo -0.6Vto+7.0V

Notes:

1. Minimum DC voltage on input or I/O pins is —0.5 V. During
transitions, the inputs may overshoot Vss to—2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input andl/O
pins is Vcc + 0.5 V which may overshoot to Vec +2.0 V for
periods up to 20 ns.

2. For A9 and Vpp the minimum DC input is -0.5 V. During
transitions, A9 and Vpp may overshoot Vss to 2.0 V for
periods of up to 20 ns. A9 and Vpp mustnotexceed 13.5V
for any period of time .

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Ve for Am27C256-XX5 . . ... +4.75V1t0 +5.25V

Vce for Am27C256-XX0 .. ... +450Vto +5.50V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over operating range unless otherwise specified.

(Notes 1, 2 and 4) (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 = 400 pA 2.4 \"
VoL Output LOW Voltage loL=2.1mA 0.45 "
VIH Input HIGH Voltage 2.0 Vcc+05) V
ViL Input LOW Voltage -05 +0.8 \"

] Input Load Current VIN =0 Vto +Vce 1.0 HA

o Output Leakage Current Vout =0V to +Vcc C/l Devices 1.0 uA

E/M Devices 5.0
lcct Vcc Active Current CE = VI, f = 10 MHz, 25 mA
(Note 3) lout = 0 mA

lcc2 Vcc TTL Standby Current CE=VH 1.0 mA
lcca Vcc CMOS Standby Current | CE = Vec+0.3 V 100 HA
IPP1 Vpp Current During Read CE = OE = Vi, Vpp = VcC 100 HA

Notes:

1. Vec must be applied simultaneously or before Vipp, and removed simuitaneously or after Vep.

2. Caution: The Am27C256 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied.
3. Icct is tested with OF = Vi to simulate open outputs.
4. 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.
30 30
€ 25 = 25
g 2
S« S«a
O E20 QO E 20
] |-
g s -
® 15 » 15 =
I~
-~ \
10 10
1 2 3 4 5 6 7 8 9 10 -75-50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency ' vs. Temperature
Vec =55V, T=25C Vee=5.5V, f=10 MHz
08007G-6 08007G-7
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CAPACITANCE

Parameter Parameter Test CLV032 CDVo028 PL 032 PD 028 TS 032
Symbol Description Conditions| Typ | Max | Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit

CiN Input Capacitance VIN=0 11 14 8 12 8 12 6 10 10 12 pF

Cour |Output Capacitance| VouT =0 10 14 8 12 8 12 8 10 12 14 pF

Notes:
1. This parameter is only sampled and not 100% tested.

2. TaA=4+25°C,f=1MHz

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 Am27C256
Symbols Parameter Test . -255
JEDEC | Standard | Description Conditions -55 | <70 | -90 | -120 | -150 | -200 | -250 | Unit
tavav tacc Address to CE=OE=|Min| - - - - - - -
Output Delay ViL Max| 55 70 90 | 120 | 150 | 200 | 250 | ns
teLav tce Chip Enable to OE=ViL |Min| - - - - - - -
Qutput Delay Max| 55 70 90 120 | 150 | 200 | 250 ns
taLav toE Output Enable to CE=ViL |Min| - - - - - - -
Qutput Delay Max| 35 40 40 50 50 50 50 ns
teHaz, F | Chip Enable HIGH or Mnf - | - L - | - | - -
tGHQZ (Note 2) | OQutput Enable HIGH, Max| 25 25 25 30 30 30 30 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min] © 0 0 0 0 0 0
Addresses, CE, Max| - - - - - - _ ns
or OE, whichever
occurred first

Notes:
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep.
. This parameter is only sampled and not 100% tested.

2.
3. Cautlon: The Am27C256 must not be removed from (or inserted into) a socket or board when Vep or Vcc is applied.
4. Forthe -55 and -70:
Output Load: 1 TTL gate and Ci = 30 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0Vto3V
Timing Measurement Reference Level: 1.5 V for inputs and outputs
For all other versions:
Output Load: 1 TTL gate and Cr = 100 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45Vto 2.4V
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs
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SWITCHING TEST CIRCUIT

Device
Under
Test

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

2.7kQ

+5.0V

Diodes = IN3064
or Equivalent .

08007G-8

SWITCHING TEST WAVEFORM
24V
20V

20V X;} .
08V Test Pomts<X 08V

Input Qutput

045V

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 —FX 15V
oV

Input Output

08007G-9
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 and -70.

Am27C256
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KEY TO SWITCHING TEST WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Wili Be
Steady Steady
May Will Be
Change Changing
fromHtoL fomHtoL
May Will Be
Change Changing
fromLtoH fromLto H
V’V‘Y‘V V‘V Don't Care, Changing
Any Change State
AVAVAVAVAVA Permitted Unknown
Does Not Center
Apply Line is High
Impedence
“Off” State
KS000010
SWITCHING WAVEFORMS
2.4 -———a
Addresses X 20 Addresses Valid 2.0
0.45 *.0.8 —-—__08 (
y—
CE L
\ ]
tce
[ h-_
OF \L A
e —— 7
be— t0r —>] - - DF
tace (Note 2)
—_ tOH les]
High 2 (Note 1) -——= - High 2
Output \<<«j Valid Output 5)»12——
Notes: 08007G-10

1. OFE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc.
2. tor is specified from OE or CE, whichever occurs first.
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Am27C512

512 Kilobit (65,536 x 8-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast accesstime
— 70ns
B Low power consumption
— 20 pA typical CMOS standby current
JEDEC-approved pinout
Single +5 V power supply
+10% power supply tolerance available

100% Flashrite™ programming
— Typical programming time of 8 seconds

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

B High noise immunity
B Versatile features for simple interfacing

— Both CMOS and TTL input/output
compatibility
— Two line control functions

W Standard 28-pin DIP, PDIP, 32-pin TSOP, LCC
and PLCC packages

B DESC SMD No. 5962-87648

GENERAL DESCRIPTION

The Am27C512 is a 512 K-bit ultraviolet erasable pro-
grammable read-only memory. It is organized as 64K
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) PDIP,
TSOP and PLCC packages.

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 80 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 Am27C512 supports AMD’s
Flashrite™ programming algorithm (100 ps pulses) re-
sulting in a typical programming time of 8 seconds.

BLOCK DIAGRAM

Data Outputs
DQo-DQ7

pHetees

Qutput
Buffers

Y
Gating

524,288
Bit Cell
Matrix

o—» Voo
O—— \/gg
— Output Enable
OE/Vep Chip Enable
CE | and
Prog Logic
—>
 —> Y
> Decoder
—
A0-A15
Address >
Inputs —> X
—»1  Decoder
—>]
\_

08140G-1

Publication# 08140 Rev.G Amendment/0
Issue Date: July 1993
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PRODUCT SELECTOR GUIDE

Family Part No. Am27C512
Ordering Part No:
Vee £5% 75 -255
Vee £ 10% -90 -120 -150 -200 -250
Max Access Time (ns) 70 90 120 150 200 250
CE (E) Access Time (ns) 70 90 120 150 200 250
OE (G) Access Time (ns) 40 40 50 50 75 100
CONNECTION DIAGRAMS
Top View
DIP PLCC/LCC
—_/ ‘<’\|‘
ais[]1® 28] vee §
a2[] 2 271 A4 LN L S gY@
A7[] s 26 |] A13 < I I Z>T T
Y PR i B o o e
asl]s 241 A9 A6 20 (A8
aalle 23 g At1 AS 28] (A9
A4 27 _(C A1t
asll7 22 [1 5 @)vee
s 21 A3 [ NC
A2 Ao A2 25 OE @)Vre
arl}e 20 (] cE ) A1 24T A10
Aou 10 19 ] DQ7 AO B[ { CE )
pao ] 11 18] pas NC 2[ [ bpa7
pa1 [} 12 17{] pas DQO 21T Da6
pazl] 13 16[] paa 00000
vss ] 14 151 pas TN pO® YW ’
08140G-2 88~ gg 88 08140G-3
Notes: %
1. JEDEC nomenclature is in parentheses. =
2. Don't use (DU) for PLCC.
PIN DESIGNATIONS LOGIC SYMBOL
A0-A15 = Address Inputs
CE (E) = Chip Enable Input
16,
DQO-DQ7 = Data Inputs/Outputs i> AGA1S
DU = No External Connection
(Do Not Use)
- i 8
& _ = No Internal Connection DQO-DQ7
OE (G)/Vep = Output Enable Input/
Program Supply Voltage
Vce = Vcc Supply Voltage ——> CE(E)
Vss = Ground —
—»] OE (G)/VppP
08140G-4
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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:

AM27C512

T—— OPTIONAL PROCESSING

a5 D c
DEVICE NUMBER
Am27C512

Blank = Standard Processing

B = Burn-in
TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
I = Industrial (-40°C to +85°C)
E = Extended Commercial (-55°C 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

512 Kilobit (65,536 x 8-Bit) CMOS EPROM

Valid Combinations

AM27C512-75

DC, DCB, LC, LCB

AM27C512-90

AM27C512-120

AM27C512-150

AM27C512-200

AM27C512-250

AM27C512-255

DC, DCB, DI, DIB,
DE, DEB, LC, LCB,
LI, 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 and to check on newly released
combinations.

Am27C512
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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: .

AM27C512 -790 P %]

T—— OPTIONAL PROCESSING
Blank = Standard Processing

TEMPERATURE RANGE
C = Commercial (0°C 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)

E = 32-Pin TSOP (TS 032)

SPEED OPTION :
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C512
512 Kilobit (65,536 x 8-Bit) CMOS OTP EPROM

Valid Combinations Valid Combinations
AM27C512-90 Valid Combinations list configurations planned to be
- supported in volume for this device. Consult the lo-
AM27C512:120 PC. JC. EC cal AMD sales office to confirm availability of specific
AM27C512-150 Pl 31 El valid combinations and to check on newly released
AM27C512-200 T combinations.
AM27C512-255
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C512 -90 /B X A

T— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE

X = 28-Pin Ceramic DIP (CDV028)

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
Am27C512
512 Kilobit (65,536 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C512-90 Valid Combinations list configurations planned to
N be supported in volume for this device. Consult
2327051 2120 the local AMD sales office to confirm availability of
27C512-150 /BXA, /BUA specific valid combinations and to check on newly
AM27C512-200 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
ultraviolet light source. Adosage 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 A—uwith intensity of 12,000
pW/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 light sources having wavelengths
shorter than 4000 A. Although erasure times will be
much longer than with UV sources at 2537 R, exposure
to fluorescent light and sunlight will eventually erase the
Am27C512 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 Am27C512

Upon delivery or after each erasure the Am27C512 has
all 524,288 bits in the “ONE” or HIGH state. “ZEROs”
are loaded into the Am27C512 through the procedure of
programming.

The programming mode is entered when 12.75V £ 0.25
V is applied to the OE/Vpp and CE is at ViL.

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

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 maximumis reached. This process is re-
peated while sequencing through each address of the
Am27C512. This part of the algorithm is done at Vce =
6.25V to assure that each EPROM bit is programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vcc =5.25 V.

Pleasereferto Section 6 for programming flow chart and
characteristics.

Program Inhibit

Programming of multiple Am27C512 in parallel with dif-
ferent data is also easily accomplished. Except for CE,
all like inputs of the parallel Am27C512 may be com-
mon. A TTL low-level program pulse applied to an
Am27C512 CE input and OE/Vpp = 12.75V £ 0.25 V,
will program that Am27C512. A high-level TE input

inhibits the other Am27C512 devices from being pro-
grammed.

Program Verify

Averify should be performed on the programmed bits to
determine that they were correctly programmed. The
verity should be performed with CE at Vi and OE/Vpp
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 programmed with its corresponding
programming algorithm. This mode is functional in the
25°C x 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 A9 of the
Am27C512. 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 ViL during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
byte 1 (A0 = Vin), the device 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 (DQ7) 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. Output Enable (OE/
Vep) 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/Vep, assuming that CE has been LOW and ad-
dresses have been stable for at least tacc —toe .

Standby Mode '

The Am27C512 has a CMOS standby mode which re-
duces the maximum Vcc current to 100 pA. It is placed
in CMOS-standby when CTE is at Vcc = 0.3 V. The
Am27C512 also has a TTL-standby mode which re-
duces the maximumVcc 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

B Low memory power dissipation
W Assurance that output bus contention will not occur

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE/Vpp be
made a common connection to all devices in the array
and connected to the READ line fromthe 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
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
Vee and Vss 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 Vssfor 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 ‘OE/Vpp Ao A9 Outputs
Read Vi ViL X X " Dour
Output Disable X VH X X Hi-Z
Standby (TTL) VIH X X X Hi-Z
Standby (CMOS) Vec +0.3V X X X Hi-Z
Program ViL Vep X X DiN
Program Verify ViL Vi X X Dourt
Program Inhibit VH Vpp X X Hi-Z
Manufacturer
Auto Select Code SV viL ViL VH 01H
(Note 3) -
Device Code Vi ViL VH VH 91H
Notes: ‘

1. VH=12.0+05V

2. X =Either ViHor ViL

3. A1-A8=A10-A15=ViL
4

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

Storage Temperature
OTPProducts ............... —65°C to +125°C
All Cther Products . ........... —-65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect To Vss
All pins except A9,

Vep VG o veii i -0.6VtoVec+05V

AdandVep ..........oun -0.6Vto +13.5V

Vee v -06Vto+7.0V
Notes: .

1. Minimum DC voltage on input or I/O pins is —0.5 V. During
transitions, the inputs may overshoot Vss to—2.0 Vfor pe-
riods of up to 20 ns. Maximum DC voltage on input and /O
pins is Vcc + 0.5 V which may overshoot to Vcc +2.0 V
for periods up to 20 ns.

2. ForA9 and Vep the minimum DC input is ~0.5 V. During
transitions, A9 and Vpp may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Vpp must notexceed 13.5V
for any period of time .

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.

OPERATING RANGES
Commercial (C) Devices

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

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

Case Temperature (Te) ...... —55°C to +125°C
Military (M) Devices

Case Temperature (Tg) ...... -55°C to +125°C
Supply Read Voltages '

Vce for Am27C512:XX5 .. ... +475Vto +5.25V

Vece for Am27C512-XX0 .. ... +4.50Vto +5.50V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over operating range unless otherwise specified.
(Notes 1, 2 and 4) (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 Qutput HIGH Voltage loH = —400 pA 24 Vv
VoL Output LOW Voltage lot =2.1 mA 0.45 \
VIH Input HIGH Voltage 2.0 Vce + 0.5 "
ViL Input LOW Voltage -0.5 +0.8 Vv
Il Input Load Current VIN =0 Vto +Vce 1.0 HA
C/l Devices 1.0
Lo Output Leakage Current Vout =0 V to +Vee EM Dovicos 50 HA
lcc Vce Active Current CE = VI, f = 10 MHz, lout = 0 mA, 30 mA
(Note 3)
Icc2 Vcc TTL Standby Current CE=ViH 1.0 mA
lccs Vce CMOS Standby Current | CE = Vec £0.3V 100 nA
Notes:

1.

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

Iccy is tested with OE/Vpp = ViH to simulate open outputs.

2. Caution: The Am27C512 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied.
3.
4

. 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.

30 30
= 25 < 25
e e
S5« S <
O E20 <§ € 20
a - 5 &
Q. Q
@ 15 @ 15
L— \\
L ——
10 10
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee=5.5V, T=25C Vec=5.5V, f=10 MHz
08140G-5 08140G-6
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CAPACITANCE
Parameter Test CLV032 CDV028 PL 032 PD 028
Symbol Parameter Description | Conditions Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit
CiN Input Capacitance VIN=0 9 12 10 12 9 12 6 10 pF
Cour Output Capacitance Vour =0 10 | 12 10 13 9 12 6 10 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
(Notes 1, 3, 4 and 5) (for APL Products, Group A, Subgroups 9,10, and 11 are tested
unless otherwise noted)

Parameter Am27C512
Symbols Parameter Test -255
JEDEC | Standard | Description Conditions <75 | -90 | -120 | -150 | -200 | -250 | Unit
tavav tacc Address to CE=OCE= Min - - - — - -
Output Delay Vi Max | 70 90 | 120 | 150 | 200 | 250 | ns
teLav tcE Chip Enable to OE=ViL Min - - - - - -
Output Delay Max | 70 90 120 | 150 | 200 | 250 ns
tGLQv . toE Output Enable to CE=ViL Min - - - - - -
Output Delay Max | 40 40 50 50 75 75 ns
teHaz toF Chip Enable HIGH or | Min | - - = = = e
tGHaz | (Note 2) | Output Enable HIGH, Max | 25 30 30 30 30 30 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min 0 0 0 0 0 0
Addresses, CE, Max - - - - - - ns
or OE, whichever
occurred first
Notes:

1. Ve 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 Am27C512 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. = 100 pF
Input Rise and Fall Times: 20 ns

Input Pulse Levels: 0.45V 1024V
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs
5. Forthe Am27C512-75:
Output Load: 1 TTL gate and C. = 30 pF

Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0V to3 V

Timing Measurement Reference Level: 1.5 V for inputs and outputs
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SWITCHING TEST CIRCUIT

Device

Under
Test

L

[l
|

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

6.2kQ

2.7kQ

+5.0V

Diodes = IN3064
or Equivalent

08140G-7

SWITCHING TEST WAVEFORM

24V
20V X ] X; 20V
08V >Test Pomts< 08V

045V
Input Qutput

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 Paints *X 15V
ov

Input Output

08140G-8

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 -75 device.

Am27C512
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
' May Will Be
Change Changing
fromHtoL fromHto L
May Will Be
Change Changing
fromLtoH fromLto H
\/ V‘V’V’v \/ Don't Care Changing
Any Change State
AVAVAVAVAVA Permitted Unknown
Does Not Center
Apply Line is High
Impedence
“Off” State
KS000010
SWITCHING WAVEFORMS
24 ! ~
Addresses ) 20 Addresses Valid 2.0 (
0.45 * 0.8 0.8
———
- \ ]
tce
f— SE—
CENVPP \L 7
7
toF
,AC,I;_ toE —™] (Note 2)
(Note 1) — 1OH -]
High Z High Z
(. )
Notes: 08140G-9

1. OE/NVPp may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc.

2. tprF is specified from OE or CE, whichever occurs first.
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1 Megabit (131,072 x 8-Bit) CMOS EPROM

e\

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time

— 90ns
M Low power consumption

— 20 pA typical CMOS standby current

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

B High noise immunity
M Versatile features for simple interfacing

W JEDEC-approved pinout — Both CMQ_S and TTL input/output
compatibility
W Single +5 V power supply ) .
: — Two line control functions
M +10% power supply tolerance available
™ . M Compact 32-pin DIP, PDIP, TSOP, LCC and

B 100% Flashrite'™ programming PLCC packages

~— Typical programming time of 16 seconds H DESC SMD No. 5962-89614
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, andfeatures 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) PDIP,
TSOP, 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 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 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 Am27C010 supports AMD's
Flashrite™ programming algorithm (100 pus pulses) re-
sulting in a typical programming time of 16 seconds.

BLOCK DIAGRAM

Data Outputs
DQo-DQ7

preetees

Output
Buffers

Y
5 Gating

Y

(XX XY XJ

> 1,048,576
Bit Cell
Matrix

o—» Ve
O—» V35
O—> vpp
OE —» Output Enable
== Chip Enable
CE and
PGM —] Prog Logic
[ —> Y
Decoder
—>
—>
A0-A16
Address >
Inputs —> X
—> Decoder
—>
—>
\

10205D-1

Publication# 10205 Rev.D Amendment/0
Issue Date: July 1993
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C010
Ordering Part No:
Vee £ 5% -95 -105 -255
Vee £ 10% -80 -120 -150 -200
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
Top View
DIP PLCC/LCC
o\ } —~
vee [} 1® 32 ] vee >
_— =
A6 []2 31 []PGM P Nweo a8
A15E3 3%NC() Tz <PRE
0
IS T
A12[] 4 29 [] A4 a 2 1323
A7l 28 [] A13 A7 2L A4
As[}6 27[] As AS 2L (A3
A5 27 (A8
As [} 7 26 [] A9 A4 [ T A9
K 25 [] At A3 25T At
A3[]o 24[1GE(G) A2 [ {OE ()
A2 110 23 [] At0 Al 23T A10
Al [ 11 22 ]ﬁ(ﬁ) AO . 22[ (CE (E)
DQO [] 13 20 |] DQs LA A
DQ1 DQ5 SN 2 aodn
fea 1ol 388848
DQ2 [ 15 18 []1 pQ4
Vss [ 16 17 DQ3 10205D-3

10205D-2

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.
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TSOP*
AT 1@ 32 |J GE
A 2 31 |2 Al0
a8 ] 3 30 2 CE
A3 4 4 20 |2 pbQ7
Aaa ] s 28 |2 DQs6
NC E 6 27 g DQs
PGM 7 26 DQ4
Vec ] 8 Am27C010 25 3 pa3
ver 1 o Standard Pinout 24 g Vss
a6 & 10 23 DQ2
A5 ] 1 22 1 DQ1
A12 [ 12 : 21 |2 DQo
A7 4 13 20 |3 A0
As ] 14 19 =2 At
As 15 18 |1 A2
A4 0 16 173 A3
10205D-4
*Contact local AMD sales office for package availability
PIN DESIGNATIONS LOGIC SYMBOL
A0-A16 = Address Inputs
CE (E) = Chip Enable 17,
DQ0-DQ7 = Data Inputs/Outputs |I> A0-A16
OE (G) = Output Enable Input
PGM(P) = = Program Enable Input 8
DQo-DQ7
Vee = Vcc Supply Voltage <I>
Vep = Program Supply Voltage _
Vss = Ground ___CE (E)_
——»{ PGM (P)
——»{CE ([G)

10205D-5
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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:

AM27C010

20

19

T— OPTIONAL PROCESSING

Am27C010

DEVICE NUMBER

Blank = Standard Processing
B = Burm-in

TEMPERATURE RANGE

= Commercial (0°C to +70°C)

Industrial (—~40°C to +85°C)

Extended Commercial (-55°C to +125°C)

|
E

oo

PACKAGE TYPE

D = 32-Pin Ceramic DIP (CDV032)

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

SPEED OPTION
See Product Selector Guide and Valid Combinations

1 Megabit (131,072 x 8-Bit} CMOS EPROM

Valid Combinations

AM27C010-90

AM27C010-95

AM27C010-105

DC, DCB, DI, DiB,
LC, LCB, LI, LIB

AM27C010-120

AM27C010-150

AM27C010-200

AM27C010-255

DC, DCB, DE, DEB,
DI, DIB, LC, LCB,
LI, 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 and 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:

AM27C010 =105

T— OPTIONAL PROCESSING
Blank = Standard Processing

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

PACKAGE TYPE

P = 32-Pin Plastic DIP (PD 032)

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

E = 32-Pin TSOP (TS 032)

I

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C010
1 Megabit (131,072 x 8-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations

AM27C010-105
AM27C010-120
AM27C010-150 | PG JC
AM27C010-200 | FhJbEl
AM27C010-255

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
EC, cal AMD sales office to confirm availability of specific
valid combinations and 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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C010

-120 /B X A

T— 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
Am27C010
1 Megabit (131,072 X 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27C010-120

AM27C010-150

AM27C010-200

AM27C010-250

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
/BXA. /BUA cal AMD sales office to confirm availability of specific
’ valid combinations and 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 Am27C010

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C010 to an
ultraviolet light source. Adosage of 15 W seconds/cm?is
required to completely erase an Am27C010. This dos-
age can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 A—with intensity of 12,000
pW/cm?for 15 to 20 minutes. The Am27C010 should be
directly under and about one inch from the source and
all tilters 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 wavelengths
shorter than 4000 A. Although erasure times will be
much longer than with UV sources at 2537 A exposure
to fluorescent light and sunlight will eventually erase the
Am27C010 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 Am27C010

Upon delivery or after each erasure the Am27C010 has
all 1,048,576 bits in the “ONE” or HIGH state. “ZEROs”
are loaded into the Am27C010 through the procedure of
programming.

The programming mode is entered when 12,75 V +
0.25 Vis appliedto the Vep pin, CE and PGM are at Vi,
and OE is at Viu.

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

The Flashrite algorithm reduces programming time by
using 100 ps programming pulses and by giving each
address only as many puises 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, additiona! pulses are given until
it verifies orthe maximum s reached. This process is re-
peated while sequencing through each address of the
Am27C010. This part of the algorithm is done at Vcc =
6.25V to assure that each EPROM bitis programmedto
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vcc = Ve =5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.

Program Inhibit

Programming of muitiple Am27C010 in parallel with dif-
ferent data is also easily accomplished. Except for CE,
all like inputs of the parallel Am27C010 may be com-
mon. A TTL low-level program pulse applied to an
Am27C010 CE input and Vep = 12.75V +0.25 V, PGM

Low and OE High will program that Am27C010. A high-
level CE input inhibits the other Am27C010 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 and CE at Vi, PGM
at Vin, and Vep between 12.5 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 V = 0.5 V on address line A9 of the
Am27C010. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AQ from Vi to Vin. All other address lines must be
held at ViL during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
byte 1 (A0 = Viu), the device 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 (DQ7) 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 thé 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 Am27C010 has a CMOS standby mode which re-
duces the maximum Ve current to 100 pA. It is placed
in CMOS-standby when CE is at Vecc + 0.3 V. The
Am27C010 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. ltis placedin
TTL standby whenTE is at Vi. 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 accommodate multiple memory connections, a two-
line control function is provided to ailow for:

B Low memory power dissipation
B 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 ali 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 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 Vss 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 Vss 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 TE OE | PGM | A0 A9 Vep Outputs
Read ViL ViL X X X Vce Dout
Output Disable X ViH X X X Vce Hi-Z
Standby (TTL) ViH X X X X Vce Hi-Z
Standby (CMOS) Vec £0.3V X X X X Vce Hi-Z
Program Vi VIH ViL X X Vpp Din
Program Verify ViL ViL VIiH X X Vep Dout
Program Inhibit VH X X X X Vpp Hi-Z
Manufacturer
Auto Select Code ViL ViL X ViL VH Vee 01H
(Note 3)
Device Code Vi Vi X ViH VH Vee OE
Notes:

1. Vw=120Vt05V

2. X=Either Vit or Vi

3. A1-A8=A10-A16 = V1L
4

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

Storage Temperature
OTPProducts ............... —65°C to +125°C
All Other Products . ........... —65°C to +150°C
Ambient Temperature
with Power Applied ............. —55°C to +125°C

Voltage with Respect To Vss
All pins except A9,Vep Vcc . —0.6 Vio Vec + 0.5V

AdandVep ................ -0.6Vto+13.5V
VEC vt e i iii e -06Vto+7.0V
Notes:

1. Minimum DC voltage on input or I/O pins is —0.5 V. During
transitions, the inputs may overshoot Vss to—-2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and I/O
pins is Vcc + 0.5 V which may overshoot to Vec + 2.0 V
for periods up to 20ns.

2. For A9 and Vipp the minimum DC input is =0.5 V. During
transitions, A9 and Vpp may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Vpp must notexceed 13.5V
for any period of time .

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vcc for Am27C010-XX5 . ... . +4.75V 10 +5.25V

Vcc for Am27C010-XX0 .. ... +4.50 Vto +5.50 V

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

Am27C010 2-67




l‘.' AMD

DC CHARACTERISTICS over operating range unless otherwise specified.

(Notes 1, 2 and 4) (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 = —400 pA 24 v
VoL Output LOW Voltage loL=2.1 mA 0.45 Y
VIH Input HIGH Voltage 2.0 Vec+05| V
Vi Input LOW Voltage -0.5 +0.8 Vv
I Input Load Current VIN=0Vto Vcc 1.0 uA
Lo Qutput Leakage Current Vout =0 Vto Vcc 10 pA
Icc Vce Active Current CE = VL, f = 5 MHz, G/l Devices 30
(Note 3) louT = 0 mA E/M Devices 60 mA
lccz Vcc TTL Standby Current CE=VH 1.0 mA
lcca Vee CMOS Standby Current | CE=Vec £0.3V 100 1A
IpP1 Vpp Current During Read CE = OE = ViL, Vpp = Vce 100 pA
Notes:

1.

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

2. Caution: The Am27C010 must not be removed from (or inserted into) a socket when Vicc or Viep is applied.
3. Icct is tested with OE/Vep = ViH to simulate open outputs.
4. 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 Vec + 2.0 V for periods less than 20 ns.

30 30

= 25 = 25

1 g

S5« 54q

(i E 20 [ ‘i € 20 N~

= Cc = c

& - l— — & - [~ i

p=) > L~ D Pr—

“ 15 - o 15 =

L1 ol
10 10
1 2 3 4 5 6 7 8 9 10 -75-50-25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vec=55V,T= 25°C Vee=5.5V,f=5MHz
10205D-6 10205D-7
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CAPACITANCE
CLV032 CDVo032 PL 032 PD 032 TS 032
Parameter | Parameter Test
Symbol Description Conditions | Typ | Max | Typ | Max | Typ | Max| Typ | Max | Typ | Max | Unit
CiN Input
Capacitance VIN=0 9 12 9 12 8 12 8 12 10 12 pF
Cout Output
Capacitance Vour =0 1 14 13 15 11 14 11 14 12 14 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C,f=1MHz

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 Am27C010
Symbols
Parameter Test -95 -255
JEDEC | Standard | Description Conditions -90 | -105 | -120 | -150 | -200 | -250 | Unit
tavav tacc Address to CE=0E= | Min - - - - - -
Qutput Delay ViL Max | 90 100 | 120 | 150 | 200 | 250 | ns
tELav tce Chip Enable to OE=ViL Min | - - - - - -
Output Delay Max | 90 100 | 120 | 150 200 | 250 ns
teLav toe Output Enable to CE=ViL Min | - - - - - -
Output Delay Max | 40 50 50 65 75 75 ns
teHQz toF Chip Enable HIGH or Min | - = = = = =
tGHQz (Note 2) | Output Enable HIGH, Max | 25 25 35 35 40 40 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min | 0 0 0 0 0 0
Addresses, CE, Max - - - - - - ns
or OE, whichever
occurred first
Notes:

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

2
3. Caution: The Am27C010 must not be removed from (or inserted into) a socket or board when Vpp or Vec is applied.
4

. Output Load: 1 TTL gate and C = 100 pF

Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45Vto24V
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs

Am27C010
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SWITCHING TEST CIRCUIT
2.7kQ
Device Py
Under +5.0V
Test
C Diodes = IN3064
' t 6.2kQ or Equivalent
CL = 100 pF including jig capacitance 10205D-8

SWITCHING TEST WAVEFORM

24V
20V 20V
> Test Points <
08V 08V
045V
Input Output
10205D-9

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.
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fomHtoL
May Will Be
Change Changing
fromLtoH fromLto H
Don't Care, Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedence
“Off” State
KS000010
SWITCHING WAVEFORMS
24 | ————
Addresses ) 2.0 Addresses Valid 2.0
0.45 X o8 ___o08
o \
tce
— —
OE \L
- | tDF
tAcL‘_ toe —* (Note 2)
p— toH
. Note 1) ———— .
High Z { High Z
Output ((((Gr Valid Output E))).,E_
Notes:

1. OF may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc.

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

10205D-10

.Am27C010
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Am27C1024

1 Megabit (65,536 x 16-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time

— 85ns
M Low power consumption

— 20 pA typical CMOS standby current

B JEDEC-approved 40-Pin DIP and 44-Pin LCC
pinouts

H Single +5 V power supply
B +10% power supply tolerance available

M 100% Flashrite™ programming
— Typical programming time of 8 seconds

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

W High noise immunity

M Versatile features for simple interfacing
— Both CMOS and TTL input/output compatibility
— Two line control functions

B DESC SMD No. 5962-86805

GENERAL DESCRIPTION

The Am27C1024 is a 1 Mbit ultraviolet erasable pro-
grammable 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 sin-
gle address location programming. Products are avail-
able 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 85 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C1024 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 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 Am27C1024 supports AMD’s Flash-
rite™ programming algorithm (100 pus pulses) resulting
in a typical programming time of 8 seconds.

BLOCK DIAGRAM

Data Outputs

o— Vcc DQO-DQ15
o—» \ss I's A\
o—» Vpp T T T T T tt f
OE Output Enable
OE —7 -
OE »] Chip Enable Output
and . Buffers
PGM = Prog Logic >
( — Y ° " Y
. Decoder d Gating
A0-A15 >
Address —>
Inputs —] X 1,048,576-Bit
— Decoder - > Cell Matrix
— :
- - 06780G-1
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C1024
Ordering Part No:
Vee + 5% -85 -255
Vee £ 10% -90 <120 -150 -200 -250
Max Access Time (ns) 85 90 120 150 200 250
| CE (E) Access Time (ns) 85 90 120 150 200 250
OE (G) Access Time (ns) 45 45 50 65 75 100
CONNECTIONS DIAGRAMS
Top View
DIP PLCC/LCC
\/
Vee []1° 40 [ vee =~
CE(E)[]2 39 [ _1PGM (F) £ '
Dais 3 a8 [INC eyxwlW =2 s
o Q
DQ14[ 14 37 Jais ggg%ﬁ%ﬁﬁ%&&
Da13[]s 36 [ _JA14 o e U D
pat2{s as [ Ja13 6§ 54321
DQ11
- 34T a12 ba12 A13
pato[]s 33 ] A1 I
pas [ ] At0 o At2
9 32 DQ10 A1
pas {10 31 A9 DQ9 A10
Vss [ 11 30 [ Vss D8 A9
DQ7 [f12 29 [ As Vss Vss
pas [ 13 28 [JA7 NC NC
pas [ 14 27 1A6 ba7 A8
pa4 [ 15 26 [ as DQ6 A7
pa3 [} 16 25 [ A4 ggi 26
paz2 [ 17 24 1A3 5
pat ()18 23] A2
pao [ 19 22 ] At AR RIRIRIN| RN
oE @) [ 20 21 Ao S358@82 Y23
= === I
06780G-2 18 2
Notes: 6, 06780G-3
1. JEDEC nomenclature is in parentheses. =
2. Don'tuse (DU} for PLCC.
PIN DESIGNATIONS LOGIC SYMBOL
A0-A15 = Address Inputs
TEE = Chip Enable 16
AO-A15
DQO-DQ15 = Data Inputs/Outputs .
OF (©) = Output Enable Input 16
PGM = Program Enable Input —>{CE® DQo-DA1S
Vce = Vcc Supply Voltage FGH P)
Vep = Program Supply Voltage _
—>1OE (G)/Vpp
Vss = Ground 06780G-4
AmM27C1024 2-73




a AMD

" 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:

AM27C1024 -85 D %] B

L OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-In

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| = Industrial (-40°C to +85°C)

E = Extended Commercial (-55°C 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 Combination

DEVICE NUMBER/DESCRIPTION
Am27C1024

1 Megabit (65,536 x 16-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27C1024-85_| DG, DCB, DI, DIB, Valid Combinations list configurations planned to be

supported in volume for this device. Consult the lo-
AM27C1024-90 | LG, LCB, LI, LIB cal AMD sales office to confirm availability of specific
AM27C1024-120 DC. DCB. DI valid combinations and to check on newly released

AM27C1024-150 | DIB, DE, DEB, combinations.
AM27C1024-200 | LCB, LIB, LE,
AM27C1024-255 | LEB. LC. LI
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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:

AM27C1024 90 P

_Li OPTIONAL PROCESSING

Blank = Standard Processing

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

PACKAGE TYPE

L = 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

DEVICE NUMBER/DESCRIPTION
Am27C1024
1 Megabit (65,536 x 16-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27C1024-90 PC, JC supported in volume for this device. Consult the lo-
AM27C1024-120 cal AMD sales office to confirm availability of specific

- valid combinations and to check on newly released
AM27C1024-150 PC, JC, PI. JI combinations.
AM27C1024-200

AM27C1024-255
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ORDERING INFORMATION
Military APL Products
AMD products for Aerospace and Defense apﬁlicalions are available in several packages and operating ranges. APL (Approved

Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by
a combination of:

AM27C1024 -120 /B Q A
-

-
l-—‘ 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

DEVICE NUMBER/DESCRIPTION
Am27C1024
1 Megabit (65,536 x 16-Bit) CMOS EPROM

Valid Combinations
Valid Combinations list configurations planned to
AM27C1024-120 be supported in volume for this device. Consult
AM27C1024-150 the local AMD sales office to confirm availability of
AM27C1024-170 /BQA, /BUA fgig;'g&'ig%ﬁ;";;gﬁg?ns andto check on newly
AM27C1024-200

AM27C1024-250 Group A Tests

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

Valid Combinations

2-76 Am27C1024



" amp &

FUNCTIONAL DESCRIPTION

Erasing the Am27C1024

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C1024 to an
ultraviolet 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 ultraviolet
lamp—wavelength of 2537 (R)—with intensity of 12,000
uW/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 wavelengths
shorter than 4000 A. Although erasure times will be
much longer than with UV sources at 2537 &, exposure
to fluorescent light and sunlight will eventually erase the
Am27C1024 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 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 Am27C1024 through the pro-
cedure of programming.

The programming mode is entered when 12.75 V +
0.25V is applied to the Vee pin and CE and PGM are
atVi.

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

The Flashrite algorithm reduces programming time by
using 100 ps programming pulses and by giving each
address only as many pulses as is necessary inorder 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 orthe maximumis reached. This processiis re-
peated while sequencing through each address of the
Am27C1024. This part of the algorithm is done at Vcc =
6.25 V to assure that each EPROM bit is programmedto
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vec = Vpp =5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.

'Program Inhibit

Programming of multiple Am27C1024 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 CE input with Vep =12.75V +£0.25V, and

PGM Low will program that Am27C1024. A high-level
CEinput inhibits the other Am27C1024 devices frombe-
ing programmed.

Program Verify

Averify 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 Vpp between 12.75V £ 0.25 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 foruse 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 V + 0.5 V open address the A9 of the
Am27C1024. 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 (A0 = Vi) represents the manufacturer code, and
byte 1 (A0 = Viu), the device 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 (DQ7) 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 (tcg).
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 current to 100 pA. It is placed
in CMOS-standby when CE is at Vcc + 0.3 V. The
Am27C1024 also has a TTL-standby mode which re-
duces the maximum Vce currentto 1.0 mA. ltis placedin
TTL-standby when CE is at Viu. 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

B Low memory power dissipation )
W 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 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
Vec and Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-

" fects of the printed circuit board traces on EPROM ar-

rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vce and Vss 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 OE PGM A0 A9 Vep Outputs
Read ViL Vi X X X Vee Dour
Output Disable X ViH X X X Vee Hi-Z
Standby (TTL) VIH X X X X Vee Hi-Z
Standby (CMOS) Vec 0.3V X X X Vee Hi-Z
Program Vi X Vi X X Vep DiN
Program Verify ViL Vi ViH X X Vpp Dourt
Program Inhibit VIH X X X X Vep Hi-Z

Auto Select Manufacturer Code ViL ViL ViH Vi VH Vce O1H
(Note 3) Device Code viL viL Vi Vi VH vee 8CH
Notes:

1. Ww=120V+05V

2. X = Either ViHor ViL
3. A1-A8=A0-A15=V,
4

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

Storage Temperature .
OTP Products ............... —-65°C to +125°C
All Other Products . ........... -65°C to +150°C

Ambient Temperature

with Power Applied ............. -55°C to +125°C

Voltage with Respect to Vss

All pins except A3,Vpp Vcc . =0.6 Vto Vec +0.5V

AdandVep ................ -0.6Vto+13.5V
VG i e -0.6Vto+7.0V
Notes:

1. Minimum DC voltage on input or I/O pins is 0.5 V. During
transitions, the inputs may overshoot Vss to—-2.0 V for pe-
ricds of up to 20 ns. Maximum DC voltage on input and I/O

~ pins is Vcc + 0.5 Vwhich may overshoot to Vec + 2.0 V for
periods up to 20ns.

2. For A9 and Vee the minimum DC input is —0.5 V. During
transitions, A9 and Ver may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Vep must not exceed 13.5 V
for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

Case Temperature (Tg) ....... —55°C to +125°C
Military (M) Devices

Case Temperature (Tg) . ...... —55°C to +125°C
Supply Read Voltages

Vcc for Am27C1024-XX5 .... +4.75Vto +5.25V

Ve for Am27C1024-XX0 .. .. +4.50 Vto +5.50 V

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

Am27C1024 2-79




e\ amo

DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1,2 and
4) (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 = —400 pA 24 "
VoL Output LOW Voltage loL=2.1mA 0.45 v
VIH Input HIGH Voltage 2.0 Vcc + 0.5 \"
Vi Input LOW Voltage -05 +0.8 Vv
I Input Load Current ViN=0Vto+Vce C/l Devices 1.0 BA
E/M Devices 5.0
Lo Output Leakage Current Vout =0 Vto +Vce C/1 Davices 1.0
E/M Devices 5.0 nA
Icct Vec Active Current CE=Vi,f=5MHz C/l Devices 30
(Note 3) loutr = 0mA mA
E/M Devices 50
lcc2 Vce TTL Standby Current CE=VH 1.0 mA
Iccs Vcc CMOS Standby Current | CE = Vec £0.3 V 100 nA
Ipps Vee Current During Read CE = OE = ViL, Vep = Ve 100 HA
Notes:

1. Ve must be applied simultaneously or before Vep, and removed simultaneously or after Vep.
2. Caution: The Am27C1024 must not be removed from (or inserted into) a socket when Vcc or Vee is applied.
3. lcct Is tested with OE/Vep = Vi to simulate open outputs.
4

. 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 Vec + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns.

30
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Figure 1. Typical Supply Current vs. Frequency
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Vec =55V, T=25C
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06780G-5

Figure 2. Typical Supply Current vs. Temperature

Vee =5.5,f= 5 MHz

2-80

Am27C1024



AMD a

CAPACITANCE
Parameter Test CDV040 | CLV044 PD 040 PL 044
Symbol | Parameter Description Condltions Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit
CIN’ Input Capacitance VIN=0 9 12 8 12 7 12 8 10 pF
Cout Output Capacitance Vout =0 12 14 11 14 11 14 11 14 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz

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)

Psaranl;etler Am27C1024
ymaos Parameter -255
JEDEC | Standard | Description Test Conditions -85 | -90 | -120 |-150 | -200 | -250 | Unit
tavav tacc Address to CE=0E=ViL Min
Output Delay Max 85 90 | 120 | 150 | 200 | 250 ns
teLav tce Chip Enable to OE = ViL Min
: Output Delay Max 85 | 90 [ 120 | 150 | 200 ] 250 | ns
taLav toE Output Enable to CE=ViL Min
Qutput Delay Max 45 | 45 1 50 |5 | 75 | 75 | ns
tEHQZ toF Chip Enable HIGH or Min - - - - - - ns
Output Enable HIGH,
tGHaz | (Note2) | whithever comes Max | 40 | 40 | 50 [ 50 | 50 [ 50 | ns
first, to Output Float
taxax toH Output Hold from Min 0 L ) 0 0] 0 | ns
Addresses, CE, Max
or-OE, whichever
occurred first

Notes:
1. Ve must be applied simultaneously or before Ve, and removed simultaneously or after Ver.
This parameter is only sampled and not 100% tested.

2.
3. Caution: The Am27C1024 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 Ci. = 100 pF

Input Rise and Fall Times: 20 ns

Input Pulse Levels: 0.45Vto 24V

Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs
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SWITCHING TEST CIRCUIT

2.7kQ

Device
Under
Test

+50V

CL Diodes = IN3064

A
|

§ 6.2kQ or Equivalent
Cu = 100 pF including jig capacitance 06780G-6
SWITCHING TEST WAVEFORM
24V
20V 20V
> Test Points <
. 08V 08V
045V
Input Output

06780G-7

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.
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KEY TO SWITCHING TEST WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Wili Be
Steady Steady
May Will Be
Change Changing
fromHto L fromHtoL
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

Impedence
"Off” State
KS000010

SWITCHING WAVEFORMS

24 —_——

Addresses y 20 : Addresses Valid 2.07K
0.45 o8 ——— &8_1-::

e \ g
tce
OE . \-L JZC
Mcl“ toE —* o (N;[t)eF 2)
. (Note 1) -_—— .
Output Hoh 2 << <<G ‘ Valid Output _E))ZE—@Z—
06780G-8

Notes:
1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc.
2. tor is specified from OE or CE, whichever occurs first.
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2 Megabit (262,144 x 8-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
M Fast access time
— 90 ns
B Low power consumption
— 100 pA maximum CMOS standby current
B JEDEC-approved pinout
— Plug in upgrade of 1 Mbit EPROM
— Easy upgrade from 28-pin JEDEC EPROMs
B Single +5 V power supply

B +10% power supply tolerance standard on
most speeds

B 100% Flashrite™ programming
— Typical programming time of 32 seconds

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

H High noise immunity

W Compact 32-pin DIP package requires no hard-
ware change for upgrades to 8 Mbits

B DESC SMD No. 5962-90912

GENERAL DESCRIPTION

The Am27C020 is a 2 Mbit, 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, andfeatures 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 90 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-
sumptionis only 100 mW in active mode, and 100 uW in
standby mode.

Ali 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 s pulses) resulting in typi-
cal programming times of 32 seconds.

"BLOCK DIAGRAM v Data Outputs
o—» Vpp
DQ7
o—» Vcc DQo-
O—» Vss ( \}
Patetes
OE —»] Output Enable >
TE ——p Chip Egable Output
PGM > an Buffers
PGM Prog Logic
(™ Y > Y
—pd [ ] 8
Decoder . R Gating
Ao-A17 -
Address < —>
Inputs —> X 2,097,152-Bit
——]  Decoder ry > Cell Matrix
— s
o .
o > 11507D-1
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C020
Ordering Part No: .
Vec 5% -95 -105 -255
Veec +10% -90 -100 -120 -150 -200 -250
Max Access Time (ns) 90 100 120 150 200 250
CE (E) Access (ns) 90 100 120 150 200 250
‘OE (G) Access (ns) 40 50 50 65 75 100

CONNECTION DIAGRAMS

Top View
DIP PLCC/LCC
vep [ 1 o~ 2 ] vee N
A []2 311] vem @) Nwoog gl
ats [ s ol a7 << <>SE
A12[] 4 20[] A14 OO
wls 2 f Ara 232 1323130
As[]se 271] A8 A7 A
A8 A13
as[}7 26[] A9 AS A8
a4]s 2517 A1t A4 A9
asl]e 2a[1 SE(G) A3 At
A2 10 23] At0 A2 CE (G)
At ] 22[]1 TE®) Al Af0_
Ao CE (E)
Ao 12 21{] par DQo DQ7
pao [] 13 20|] Das
DQ1E14 19%005 M| R|RIRA| RN
paz2 []1s 18] pa4 =
vss [} 16 17|J pas 58248588
11507D-2 ‘ 11507D-3
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.

PIN DESIGNATIONS LOGIC SYMBOL

A0-A17 = Address Inputs

TE(B) = Chip Enable Input % AO-A17

DQ0-DQ7 = Data Input/Outputs

OE (G) = Output Enable Input DQO-DQ7 %
PGM (P) = Program Enable Input — CEF)

Vce = Vcc Supply Voltage — 5GW (7)

Vep = Program Supply Voltage —E()

Vss = Ground 11507D-4
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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:

AM27C020 90 D c B

L OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-In

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

I = Industrial (-40°C to +85°C)

E = Extended Commercial (-55°C 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 Combination

DEVICE NUMBER/DESCRIPTION
Am27C020

2 Megabit (262,144 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C020-90 Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
AM27C020-95 DC. DCB. DI, DIB cal AMD sales office to confirm availability of specific
AM27C020-100 | '’ CB.LI. LIB | valid combinations and to check on newly released
AM27C020-105 ! v combinations.

AM27C020-120
AM27C020-150 DC. DCB, DI, D|B,
AM27C020-200 | DE, DEB, LCB, LI,
AM27C020-255 | LE. LEB. LG, LI
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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:

_AM27C020 2100 £ £

_[——— OPTIONAL PROCESSING

Blank = Standard Processing

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

PACKAGE TYPE

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

J

SPEED OPTION
See Product Selector Guide and
, Valid Combinations

DEVICE NUMBER/DESCRIPTION
Am27C020
2 Megabit (262,144 x 8-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27C020-100 supported in volume for this device. Consult the lo-
AM27C02 cal AMD sales office to confirm availability of specific

27€020-105 valid combinations and to check on newly released
AM27C020-120 combinations.

PC, JC, P1, JI
AM27C020-150
AM27C020-200
AM27C020-255
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense apﬁlicaﬁons are available in several packages and operating ranges. APL (Approved
Produti;ts List) prfodums are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by
a combination of:

AM27C020 -120 /B X

T— 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/DESCRIPTION
Am27C020
2 Megabit (262,144 x 8-Bit) CMOS UV EPROM

Valid Combinations Valid Combinations
Valid Combinations list configurations planned to
AM27C020-120 be supported in volume for this device. Consult
AM27C020-150 the local AMD sales office to confirm availability of
/BXA, /BUA specific valid combinations and to check on newly
AM27C020-200 released combinations.
AM27C020-250

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 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 A — with intensity of 12,000 pW/
cm?for 15 to 20 minutes. The Am27C020 should be di-
rectly 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 shorterthan 4000 R 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 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 1275 V +
0.25V is applied to the Vep pin, CE and PGM are at Vi
and OE is at ViH.

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

The Flashrite algorithm reduces programming time by
using 100 ps programming pulse and by giving each ad-
dress 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 orthe maximum is reached. This process is re-
peated while sequencing through each address 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. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vcc = Vpp=5.25 V.

Program Inhibit

Programming of multiple Am27C020s in parallel with
different data is also easily accomplished. Except for
CE, all like inputs of the parailel Am27C020 may be
common. A TTL low-level program pulse applied to an
Am27C020 CE input with Vep = 12.75 V £ 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, PFGM
at Vi4, and Vep between 12.5Vand 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 V = 0.5 V on address line A9 of the
Am27C020. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line A0 from ViL to ViH. All other address lines must be
held at ViL during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
Byte 1 (A0 = Viu), 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
(DQ7) 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 usedfor device selection. Output Enable (OE)
is the output contro! 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 — tok.

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 Vec + 0.3 V. The
Am27C020 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. ltis placedin
TTL-standby when CE is at V. 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

® Low memory power dissipation, and
B 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 onthe 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 Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Ve and Vss 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 OE PGM A0 A9 Vep Outputs
Read ViL ViL X X X X Dout
Output Disable ViL VH 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 Vpp DiN
Program Verify Vi ViL VH X X Vpp Dout
Program Inhibit ViH X, X X X Vep High Z
Auto Select | Manutacturer Code ViL ViL X Vi VH X O1H
(Note 3) Device Code Vi ViL X Vin VH X 97H

Notes:

1. Vwu=120VX 05V
2. Xcan be either Vi or Viy
3. A1-A8=A10-A17=Vi
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature:

OTPProducts ................. —65°C to +125°C
All OtherProducts .............. —-65°C to +150°C
Ambient Temperature

with Power Applied ............. —-55°C to +125°C

Voltage with Respect to Vss:
All pins except A9, Vep, and

Vec(Note 1) .............. -0.6VtoVec+06V
AdandVep(Note2) ............. -06V1o 135V
Ve o -06Vtio70V
Notes:

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

2. During transitions, A9 and Ver may overshoot Vss to -2.0
V for periods of up to 20 ns. A9 and Ver must not exceed
13.5 V for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vecfor Am27C020-XX5 ... .. +4.75Vto +5.25 V

Vcecfor Am27C020-XX0 ..... +4.50Vto+5.50V

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, 2 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un-
less otherwise noted)

PRELIMINARY
Parameter
Symbol | Parameter Description Test Conditions Min Max Unit
VoH Output HIGH Voltage loH = =400 pA 24 \"
Vor Output LOW Voltage loL=2.1mA 0.45 \'
VIH Input HIGH Voltage 2.0 Vcc+05| V
Vi Input LOW Voltage -0.5 +0.8 v
i} Input Load Current ViN=0 Vto Vcc 1.0 uA
Lo Qutput Leakage Current Vout =0V to Vce 5.0
lect Vec Active Current CE =V, C/l Devices 30
(Note 3) t=5MHz, HA
lout = 0 mA
E/M Devices 60
lcc2 Ve TTL Standby Current CE=VH,OE=VLL 1.0 mA
Iccs Vcc CMOS Standby Current CE=Vcc+03V 100 HA
Ipp1 Vpp Supply Current (Read) CE = OE = VI, Vpp = VcC 100 pA
Notes:

1. Vec must be applied simultaneously or before Ve, and removed simultaneously or after Vee.
2. Caution: The Am27C020 must not be removed from (or inserted into) a socket when Vcc or Vep is applied.
3. lccr is tested with OEVep = Vi to simulate open outputs.

4. 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 Vec + 0.5 V, which may overshoot to Vec + 2.0 V for periods less than 20 ns.

30 30
P 25 - 25
[~ [=4
g g
S5« S <
<i E 20 — (i € 20
2z 1 R ey
a 1 aQ ]
> | = '\\
?» 15 — ®» 15 —
V/ \\
10 10
1 2 3 4 5 6 7 9 10 -75 -50 25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
11507D-5 11507D-6
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee =5.5V, T=25°C Veec =55V, f=5MHz
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CAPACITANCE
Parameter CDV032 CLV032 PD 032 PL 032
Symbol | Parameter Description | Test Conditions Typ | Max | Typ | Max| Typ| Max | Typ | Max | Unit
CiN Input Capacitance VIN=0V 10 | 12 8 10 10| 12 8 10 pF
Cour Output Capacitance Vour=0V 12| 15 9 | 12 12| 15 9 |12 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz

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

Parameter Am27C020
Symbols | parameter .95 | -105 .255
JEDEC |Standard| Description Test Conditions -90 | -100 | -120 | -150 | -200 | -250 | Unit
tavav tacc | Address to — Min
=OE= ns
Output Delay CE=OE=ViL o 90 | 100 | 120 | 150 | 200 | 250
teLav CE Chip Enable SE<V Min ns
to Output Delay | OE =V Max | 90 | 100 | 120 | 150 | 200 | 250
taLav toe Output Enable to TE-V Min
Output Delay = Vi Max | 40 | 50 | 50 | 55 | 60 | 75 ns
tEHQZ, toF Chip Enable HIGH Min - - - - - -
teHoz (Note 2) | or Output Enable
HIGH, whichever Max 25 30 30 30 40 60 ns

comes first, to
Output Float

taxax toH | Output Hold from Min o} o 0 0| o 0
A_ddresses, CE, or ns
OE, whichever Max

occurred first

Notes:
1. Ve must be applied simultaneously or before Ve, and removed simultaneously or after Vee.
2. This parameter is only sampled and not 100% tested.
3. Caution: The Am27C020 must not be removed from, or inserted into a socket or board when Vee or Vec is applied.
4. Outputload: 1 TTL gate and C. = 100 pF,
Input Rise and Fall Times: 20 ns,
Input Pulse Levels: 0.45V 1o 2.4V,

Timing Measurement Reference Level—Inputs: 0.8 Vand 2V,
Outputs: 0.8 Vand 2 V
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SWITCHING TEST CIRCUIT

2.7kQ

Device
L 4 50V

Under
Test

Diodes = IN3064

== CL
6.2kQ or Equivalent

L Il

11507D-7
CL = 100 pF including jig capacitance
SWITCHING TEST WAVEFORM
24V
20V 20V
> Test Points <
08V 08V )
045V
Output 11507D-8

Input

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
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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
\/ VQV‘V’V \/ Don't Care, Changing,
Any Change State
AVAVAVAVAVA Permitted Unknown
Does Not Center
Apply Line is High
Impedance
“Off” State
KS000010

SWITCHING WAVEFORM

2.4 —————
Addresses X 20 Addresses Valid 2.0
0.45 0.8 _—— ‘LSJ':

——
ﬁ B .
o f
tce
- \ .
u— -——- toF
) toe ~ (Note 2)
———— (No?:?) — tOH ta-»]
High Z (« T High Z
Output { ]r Valid Output D)) E—
Notes: 11507D-9

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

Am27C020 ' 2-95



Am27C2048

2 Megabit (131,072 x 16-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time
— 90 ns
B Low power consumption
— 100 pA maximum CMOS standby current
B JEDEC-approved pinout
— Plug-in upgrade of 1 Mbit EPROM
— 40-pin DIP/PDIP
— 44-pin LCC/PLCC

B Single +5 V power supply

B +10 V power supply tolerance standard on
most speeds

B 100% Flashrite™ programming
— Typical programming time of 16 seconds

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

B High noise immunity
B DESC SMD No. 5962-92140

GENERAL DESCRIPTION

The Am27C2048 is a 2 Mbit, ultraviolet erasable pro-
grammable 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 sin-
gle address location programming. The Am27C2048 is
idealforuse in 16-bit microprocessor systems. Products
are available in windowed ceramic DIP and LCC pack-
ages 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 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-
sumptionis only 125 mW in active mode, and 100 pW in
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 ps pulses) resulting in
typical programming time of 16 seconds.

BLOCK DIAGRAM Data
Outputs
o-—> Vce DQO-DQ15
O—> Vss r_H
o—» Vpp
. Preteett
OE —>{ Output Enable
—_— Chip Enable Output
CE —» utpu
— and Buffers
PGM —] Prog Logic >
—p] L
f Y . Y
_L Decoder 4 N Gating
AO0-A16 > >
Address —
Inputs — X 2,097,152-Bit
— Decoder Py > Cell Matrix
—> .
[ ]
o > > 11407D-1
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C2048
Ordering Part No:
Vee 5% -85 -105 125 -255
Vce +10% -90 -100 -120 -150 -200 -250
Max Access Time (ns) 90 100 120 150 200 250
CE (E) Access (ns) 90 100 120 150 200 250
OE (G) Access (ns) 40 50 50 65 75 100
CONNECTION DIAGRAMS
Top View
DIP LCC/PLCC
N’/ —
vee [11° 40 SVcc ° o~
CE () E 2 39 :m@ ovo@ 2 'i;—
DQ15 3 a8 [_1A16 565|m ) 3!0.‘2.”23
oQonjo>2Z2 A < <€ <
pat14 44 37 ] A1s ¢
pa13 []s 36 [ a1 0o O0d oot
pai12 s 35 [ ]A13 654321
pat1 [ 7 34 [ a2 pQt2 A13
pato []s 33 [ JAt11 DQ11 A12
pas [ 9 32 [ At0 DQ1o A1l
pas [] 10 31 [J a9 ng A10
Vss [ 11 30 [ Vss v Cg
pa7 12 29 [ 1A8 Nsé Nsé
Das [] 13 28 [1A7 Da7 A8
pas [ 14 27 [l as DQs A7
pas [] 15 26 [1As DQs A6
pa3 []1s 25 [1A4 DQ4 A5
paz2 [ 17 24 1A3
pat [ 1s 23[ a2
Dao [J19 22 a1 R|R|RIRIR{ AR RN
SE@) 20 21 Jro 982
28283
11407D-2 cZ
Notes: <2>
1. JEDEC nomenclature is in parentheses.
2. Don't use (DU) for PLCC. 11407D-3
PIN DESIGNATIONS LOGIC SYMBOL
A0-A16 = Address Inputs 16
CE (E) = Chip Enable Input AO-A
DQo-DQ15 = Data Inputs/Outputs 0-A16
OE (G)_ = OQutput Enable Input 15
\IjGM (P) = Program Enable Input DQO-DQ1S <¢>
cc = Vcc Supply Voltage »|E
Vep Program Supply Voltage ‘ _
Vss Ground —*|PGM (P)
—»{OE (G)/VrpP
11407D-4
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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:

AM27C2048 ~90 D C B

L OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-In

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| = Industrial (-40°C to +85°C)

E = Extended Commercial (~55°C to +125°C)

PACKAGE TYPE

D = 40-Pin Ceramic DIP (CDV040)

L = 44-Pin Square Ceramic Leadless Chip
Carrier (CLV044) (JEDEC Type)

SPEED OPTION
See Product Selector Guide and
Valid Combination

DEVICE NUMBER/DESCRIPTION
Am27C2048
2 Megabit (131,072 x 16-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C2048-90 ) Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
AM27C2048-95 | pcC, DCB, D, cal AMD sales office to confirm availability of specific
AM27C2048-105 | LC, LCB, LI valid combinations and to check on newly released
AM27C2048-120 combinations. )

AM27C2048-125 [ | oo
AM27C2048-150 | DIB, DE, DEB,
AM27C2048-200 | LCB, LIB, LE,
AM27C2048-255 | “EB: LC. LI
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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 -100 P %]

= _ -
I-—;‘ OPTIONAL PROCESSING

Blank = Standard Processing

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

DEVICE NUMBER/DESCRIPTION
Am27C2048
2 Megabit (131,072 x 16-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27C2048-100 supported in volume for this device. Consult the lo-
AM27C2 cal AMD sales office to confirm availability of specific

048-105 valid combinations and to check on newly released
AM27C2048-120 combinations.

AM27C2048-125 PC, JC, Pi, JI
AM27C2048-150
AM27C2048-200
AM27C2048-255

Am27C2048 2-99




n AMD

MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense apﬁlications are available in several packages and operating ranges. APL (Approved
Produtl:){s List) prfoducts are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by
a combination of:

AM27C2048 120 /B Q A

-L-——‘ 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

DEVICE NUMBER/DESCRIPTION
Am27C2048
2 Megabit (131,072 x 16-Bit) CMOS EPROM

Valid Combinations . . V,a"d C.:ombin.ation.s
Valid Combinations list configurations planned to
AM27C2048-120 *  be supported in volume for this device. Consult
AM27C2048-150 the local AMD sales office to confirm availability of
/BQA, /BUA specific valid combinations and to check on newly
AM27C2048-200 released combinations.
AM27C2048-250

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 Am27C2048

In order to clear all locations of their programmed con-
tents, itis necessary to expose the Am27C2048 to anul-
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 R —with intensity of 12,000 pW/
cm?for 15 to 20 minutes. The Am27C2048 should be di-
rectly 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 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 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 V +
0.25V is applied to the Vep pin, and CE and PGM are
atVi.

For programming, the data to be programmed is 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 pus 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 = Vpp =5.25 V.,

Please referto Section 6 for programming flow chart and
characteristics.
Program Inhibit

Programming of multiple Am27C2048s in parallel with
different 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 V + 0.25 V and
PGM LOW will program that Am27C2048. A high-level
CE input inhibits the other Am27C2048 devices frombe-
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 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
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 V £ 0.5 V on address line A9 of the
Am27C2048. 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 ViL during auto select mode.

Byte 0 (A0 = Vi) represents the manufacturer code, and
Byte 1 (A0 = Vin), 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
(DQ7) 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
datato 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 — tok.

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-

Am27C2048
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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:

® Low memory power dissipation, and
B 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 onthe 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
Vee and Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and Vss 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

N CE OE PGM A0 A9 Vep Outputs
Read . ViL ViL X X X X Dout
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 ViL X Vi X X Vpp DiN
Program Verify ) ViL Vi VH X X Vep Dout
Program Inhibit VIH X X X X Vep High Z
Auto Select Manufacturer Code ViL ViL X ViL VH X 01H
(Note 3) Device Code Vic ViL X ViH VH X 98H

Notes:

1.. X can be either Vi, or V.
2 Ww=120Vtos5V
3. A1-A8=A10-16 = V.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTPProducts ................. -65°C to +125°C
All OtherProducts .............. -65°C to +150°C
Ambient Temperature:
with Power Applied ............. ~55°C to +125°C

Voltage with Respect to Vss:
All pins except A3, Vep, and

Vec(Note1) .............. ~06VtioVcc+06V
A%andVep(Note2) ............. -0.6Vto 135V
VCC tiiiii i e e -0.6Vio7.0V
Notes:

1. During transitions, the input may overshoot Vss 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
20ns.

2. During transitions, A9 and Vep may overshoot Vss to
~2.0V for periods of up to 20 ns. A9 and Vrp must not ex-
ceed 13.5 V for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vcc for Am27C2048-XX5 .. .. +4.75Vto +5.25V
Vcc for Am27C2048-XX0 .. .. +4.50 Vto +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 range unless otherwise specified (Notes 1, 2 and

4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested unless otherwise
noted)

Parameter ’
Symbol | Parameter Description Test Conditions ) Min Max Unit
VoH Output HIGH Voltage loH = =400 pA 24 \"
VoL Output LOW Voltage loL=2.1 mA 0.45 \Y
VIH Input HIGH Voltage 2.0 Vec+05| V
Vi Input LOW Voltage -0.5 +0.8 \
I Input Load Current VIN=0Vto Vcc 1.0 pA
Lo Output Leakage Current Vout =0 Vto Vcc 5.0 pA
lcci Vce Active Current CE =V, C/1 Devices 50
(Note 3) f =5 MHz, nA
lout = 0 mA E/M Devices 60
lcc2 Vce TTL Standby Current CE=VH 1.0 mA
Icca Vce CMOS Standby Current CE=Vcc+0.3V ' 100 pA
IpP1 Vep Supply Current (Read) CE = OE = ViL, Vpp = Vce 100 HA
Notes:

1. Ve must be applied simultaneously or before Ver, and removed simultaneously or after Ver.

2. Cautlon: The Am27C2048 must not be removed from (or inserted into) a socket when Ve or Vee is applied.
3. lccr is tested with OE/Vee = Vin to simulate open outputs.
4

. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maxi-
mum DC Voltage on output pins is Ve + 0.5 V, which may overshoot to Ve + 2.0 V for periods less than 20 ns.
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30 30 AN
// \
/
-~ 25 ] - 25
§ < } // g < \\
O €20 O € 20 =
>c > c
[ Q.=
o Q
3 b=
® 15 P15
10 10
1 2 3 4 5 6 7 8 9 10 -75 -50 -55 0 25 50 75 100 125 150
Frequency in MHz . Temperature in °C
11407D-5 11407D-6
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee =55V, T=25°C Veec =5.5V, =5 MHz
CAPACITANCE _
Parameter Test CcDVo044 CLV044 PD 040 PL 044
Symbol | Parameter Description Conditions Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit
CiN Input Capacitance VIN =0 10 | 12 8 10 10 12 7 10 pF
Court Output Capacitance Vour =0 12 | 15 10 12 12 15 12 14 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C,f=1MHz
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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 Am27C2048
Symbols | parameter -90 | -100 | -120 -250
JEDEC|Standard| Description Test Conditions <95 | -105 | -125 [ -150 | -200 | -255| Unit
tavav tacc | Address to — - Min
-OE= n
Output Delay E=OE=ViL T 90 | 100 | 120 | 150 | 200 | 250 s
teLav tcE Chip Enable BE=V Min ns
to Output Delay E=Vi Max | 90 | 100 | 120 | 150 | 200 | 250
taLav 1oE Output Enable to TE-V Min
Output Delay =ViL Max | 40 | 50 | 50 | 55 | 60 | 75 ns
teHQz, {oF Chip Enable HIGH Min 0 0 0 0 0 0
teHaz (Note 2) | or Output Enable
HIGH, whichever Max 25 30 30 30 40 60 ns
comes first, to
Qutput Float
taxax toH Qutput Hold from Min 0 0 0 0 0 0
Addresses, CE, or ns
OE, whichever Max
occurred first

Notes:
1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vee.
2. This parameter is only sampled and not 100% tested.
3. Cautlon: The Am27C2048 must not be removed from, or inserted into a socket or board when Ve or Vec is applied.
4. Output Load: 1 TTL gate and C, = 100 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels: 0.45V 024V,

Timing Measurement Reference Level—Inputs: 0.8 Vand2V,

Outputs: 0.8 Vand2 V
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SWITCHING TEST CIRCUIT

2.7kQ

Device

Under
Test

CL ? 6.2kQ

+5.0V

Diodes = IN3064
or Equivalent

L

CL = 100 pF including jig capacitance 11407D-7

SWITCHING TEST WAVEFORM

24V
20V 20V
> Test Points <
08V 08V
045V
Input Output

. 11407D-8
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 tall times are < 20 ns.
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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
fromLto H fromLto H
\/ V‘V"‘V \/ Don’t Care, Changing
Any Change State
AVAVAVAVAYA Permitted Unknown
Does Not Center
Apply Line is High
Impedence
"Off” State
KS000010

SWITCHING WAVEFORMS

24 ————

Addresses X 2.0 Addresses Valid 2.0
0.45 08 ——— &8_-1-< :

———
CE \- JZ
tce -
— r
OE \i Ja
—_——— ., tOF
tAC(IJ‘_ toE —™ (Note 2)
Hiah ™ MNote 1) " o Lot e <
gh Z / s ) High Z
Output \ L Valid Output E JE_——
Notes: 11407D-9

1. OF may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc.
2. torF is specified from OF or CE, whichever occurs first.
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Am27C040

4 Megabit (524,288 x 8-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
M Fast access time
— 100 ns
H Low power consumption
— 100 pA maximum CMOS standby current
M JEDEC-approved pinout

— Plug in upgrade of 1 Mbit EPROM and 2 Mbit
EPROMs

— Easy upgrade from 28-pin JEDEC EPROMs
W Single +5 V power supply

H +10% power supply tolerance standard on
most speeds

H 100% Flashrite™ programming
— Typical programming time of 1 minute

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

M High noise immunity

M Compact 32-pin DIP, PDIP, LCC and PLCC
packages require no hardware change for
upgrades to 8 Mbits

B DESC SMD No. 5962-91752

GENERAL DESCRIPTION

The Am27C040 is a 4 Mbit ultraviolet erasable program-
mable read-only memory. Itis 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 ad-
dress location programming. Products are available 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 Am27C040 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 Am27C040 supports AMD’s Flashrite
programming algorithm (100 ps pulses) resulting intypi-
cal programming time of 1 minute.

BLOCK DIAGRAM o—» Voo PBGobaT
o—» Vss TTTOTYI
o—» Vpp
INENNNNN)
BE Output Enable >
o OE Chip Enable " Output
CE/PGM —»{ and Buffers
Prog Logic
—p Le
( M . Y
— .
—]  Decoder [ Gating
AO0-A18 >
Address < —»
Inputs —_ X 4,194,304-Bit
—»] Decoder - Cell Matrix
— .
®
\ —> > 14971C-1

Publication# 14971

Rev.C Amendment/0
Issue Date: July 1993
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PRODUCT SELECTOR GUIDE

Family Part No. Am27C040
Ordering Part No:
Vce 5% -105 -125
Vee £10% -100 -120 -150 -200
Max Access Time (ns) 100 120 150 200
CE (E) Access (ns) 100 120 150 200
r_O__E (@) Access (ns) 20 50 65 75
CONNECTION DIAGRAMS
Top View
DIP PLCC/LCC
vee[J1 @ 3207 vee NL©g g~
C L <> > L <L
a6 ]2 31[] a8
A5 [] 3 30{] a17 HjNui
2 32 1323130
A12[] 4 29[ A14
A7 [ ] A13 A7 Atd
5 28 A6 A13
As[]s 27(] As AS AB
As[]7 261 A9 A4 A9
as]8 2517 A1 A3 Al
- A2 OE (G)
as[]o 24
O a OE (@) Al A10
a2[] 10 23[] A0 A0 CE (E)/PGM (P)
NN RE 22[] TE (E)/FGM (P) DQO pQ7
Ao ] 12 21[] pa7
pao [ 13 20f] Das R{R{A{R{N{A
pat [] 14 19 pas 6838388
paz [} 15 18}] D4 a8>606388
vss [] 16 17| pas 1497103
14971C-2
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.

PIN DESIGNATIONS LOGIC SYMBOL
A0-A18 =  Address Inputs
CE (E)/PGM(P) = Chip Enable Input % AO-A18
DQO-DQ7 =  Data Input/Outputs
OE (G) = OQutput Enable Input DQO-DQ7 C_:ﬁf>
Vee =  Vcc Supply Voltage
Vep = Program Supply Voltage —*| CE (E)/PGM (P)
Vss = Ground — sl oE@®
14971C-4
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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:

AM27C040 -100 D C B

L OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-In

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| = Industrial (-40°C to +85°C)

E = Extended Commercial (-55°C 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 Combination

DEVICE NUMBER/DESCRIPTION
Am27C040
4 Megabit (524,288 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C040-100 | DC. DCB. LC. LCB Valid Combinations list configurations planned to be
- — supported in volume for this device. Consult the lo-
AM27C040-105 DC. DCB, DI. DIB cal AMD sales office to confirm availability of specific
AM27C040-120 | "<’ B LI LB valid combinations and to check on newly released
AM27C040-125 : i combinations.

AM27C040-150 | DC, DCB, DE, DEB,

DI, DIB, LC, LCB,
AM27C040-200 LI, LIB, LE, LEB
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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:

AM27C040 -120 P C

L—— OPTIONAL PROCESSING

Blank = Standard Processing

TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
| = Industrial (-40°C 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/DESCRIPTION
Am27C040
4 Megabit (524,288 x 8-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be '

AM27C040-100 supported in volume for this device. Consult the lo-

cal AMD sales office to confirm availability of specific
AM27C040-105 valid combinations and to check on newly released
AM27C040-120 combinations.

AM27C040-125 PG, JC, P JI

AM27C040-150
AM27C040-200
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MILITARY ORDERING INFORMATION

APL Products

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

Products List) products are fully compliant wit
a combination of:

AM27C040

A , ’
L 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

Am27C040

DEVICE NUMBER/DESCRIPTION

SPEED OPTION
See Product Selector Guide and
Valid Combinations

4 Megabit (524,288 x 8-Bit) CMOS EPROM

Valid Combinations

AM27C040-120
AM27C040-150
AM27C040-200
AM27C040-250

/BXA, /BUA

Valid Combinations

Valid Combinations list configurations planned 1o
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.

Group A Tests

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

MIL-STD-883 requirements. The order number (Valid Combination) is formed by

Am27C040
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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 ul-
traviolet 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 A — with intensity of 12,000 pW/
cm?for 15 to 20 minutes. The Am27C040 should be di-
rectly 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 Am27C040, 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 Am27C040 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 Am27C040

Upon delivery, or after each erasure, the Am27C040
has all 4,194,304 bits in the “ONE”, or HIGH state. “ZE-
ROs" are loaded into the Am27C040 through the proce-
dure of programming.

The programming mode is entered when 12.75 V +
0.25 Vis applied to the Vpp pin, CE/PGMis 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 algorithm reduces programming time by
using 100 us programming pulse and by giving each ad-
dress 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 processiis re-
peated while sequencing through each address of the
Am27C040. This part of the algorithm is done at Vec =
6.25 V to assure that each EPROM bitis programmed to
a sulfficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vecc = Vep =5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.

Program Inhibit

Programming of muitiple Am27C040s in parallel with
different data is also easily accomplished. Except for
‘CE/PGM, all like inputs of the parallel Am27C040 may
be common. A TTL low-level program pulse applied to
an Am27C040 CE/PGM input with Vep = 12.75 V +
0.25V, and OE HIGH will program that Am27C040. A
high-level CE/PGM input inhibits the other Am27C040s
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/PGM at Vi,
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 Am27C040.

To activate this mode, the programming equipment
must force 12.0 V £ 0.5 V on address line A9 of the
Am27C040. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line A0 from ViL to ViH. All other address lines must be
held at Vi during auto select mode.

Byte 0 (A0 = Vi) represents the manufacturer code, and
Byte 1 (A0 = Vin), the device identifier code. For the
Am27C040, 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 Am27C040 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE/PGM) 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/PGM to output
(tce). Datais available at the outputs to after the falling
edge of OE, assuming that CE/PGM has been LOW and
addresses have been stable for at least tacc - tok.
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Standby Mode

The Am27C040 has a CMOS standby mode which re-
ducesthe maximum Vcc currentto 100 pA. Itis placed in
CMOS-standby when CE/PGM is at Vcc + 0.3 V. The
Am27C040 also has a TTL-standby mode which re-
duces the maximum Vcccurrentto 1.0 mA. Itis placedin
TTL-standby when CE/PGM is at Vin. When in standby
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:

B Low memory power dissipation
B Assurance that output bus contention will not occur

Itis recommended that CE/PGM 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 fromthe 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 whendata is desired from a particu-
lar 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 Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and Vss 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/PGM OE A0 A9 Vep Outputs
Read Vi Vi X X X Dout
Output Disable Vi VIH X X X High Z
Standby (TTL) VIH X X X High Z
Standby (CMOS) Vec 0.3V X X X HighZ
Program ViL VIH X X Vpp Din
Program Verify ) ViL ViL X X Vep Dout
Program Inhibit ViH X X Vep High Z
Auto Select | Manufacturer Code Vi ViL ViL VH X 01H
(Note 3) Device Code ViL ViL ViH VH X 9BH

Notes:

1. Ww=120V*o05V

2. Xcan be either Vi or Vin

3. A1-A8=A10-A18=Vi
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature:
OTPProducts ................. -65°C to +125°C
All OtherProducts .............. -65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect to Vss:
All pins except A3, Vep, and

Vec (Note 1) .............. -0.6VioVcc+ 0.6V
A9andVep(Note2) ............. -06Vi0 135V
VOC ot -06Vi0 7.0V
Notes:

1. During transitions, the input may overshoot Vss 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 of up to
20 ns.

2. Duringtransitions, A9 and Ve may overshoot Vss to-2.0
V for periods of up to 20 ns. A9 and Vep must not exceed
13.5 V for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vecfor Am27C040-XX5 .. ... +4.75Vto +5.25V

Vecfor Am27C040-XX0 .. ... +4.50Vto +5.50 V

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

2-116

Am27C040



AMD n

DC CHARACTERISTICS over operating ranges unless otherwise specified

(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un-
less otherwise noted)

Parameter
Symbol | Parameter Description ‘Test Conditions Min Max Unit
Vox Output HIGH Voltage loH = —400 pA 2.4 Vv
VoL Output LOW Voltage loL=2.1mA 0.45 \"
VIH Input HIGH Voltage 2.0 Vcc+05| V
Vi Input LOW Voltage -0.5 +0.8 \
(7} Input Load Current ViN=0VtoVcc C/l Devices 1.0
E/M Devices 5.0 nA
o Output Leakage Current Vout =0 Vto Vce C/l Devices 5.0 1A
E/M Devices 10.0
Icct Vcce Active Current CE = VIL, f = 5 MHz, C/l Devices 40
(Note 3) lout = 0 MA E/M Devices 60 mA
lcc2 Vee TTL Standby Current CE = VH ' 1.0 mA
Icca Vce CMOS Standby Current CE=Vcc+03V 100 pA
IPpP1 Vep Current During Read CE = OE = Vi, VPP = VcC 100 RA
Notes:

1.

2.
3.
4

Ve must be applied simultaneously or before Ve, and removed simultaneously or after Vep.
Caution: The Am27C040 must not be removed from (or inserted into) a socket when Vcc or Vee is applied.
leey is tested with OE/Vee = Vi to simulate open outputs.

. 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 Vec + 2.0 V for periods less than 20 ns.

25 25
z 20 z 20
§ < /\/ % < \\
O E1s O E {5 —
> c L—" >c B
g8~ 1 g~ 1
=] L—1 = [—
®» 10 ® 10
5 5
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
14971C-5 14971C-6
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee =50V, T =25°C Veec =5.5V,1=5 MHz
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CAPACITANCE
Parameter CDV032 CLV032 PD 032 PL 032
Symbol | Parameter Description | Test Conditions Typ | Max | Typ | Max | Typ| Max | Typ {Max | Unit
CIN Input Capacitance VIN=0V 10 | 12 8 10 10} 12 8 10 pF
Cout Output Capacitance Vour=0V 121 15 9 12 12| 15 9 12 pF
Notes:
1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C,f=1MHz
SWITCHING CHARACTERISTICS over operating ranges 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 | parameter -105 | -125 -255
JEDEC|Standard| Description Test Conditions -100 | -120 | -150 | -200 | -250{ Unit
tavav tacc | Address to — — Min
Output Delay CE~OE=ViL Max 00 | 120 | 150 | 200 | 20|
tELav tce Chip Enable BE=V, Min ns
" ]to Output Delay = Vi Max 100 | 120 | 150 | 200 | 250 |
tarav toe Output Enable to TE=V Min
Output Delay =ViL Max 20 | 50 | 55 | 60 | e0 ns
tEHQZ toF | Chip Enable HIGH Min 0 0 o] 0 0
teHaz | (Note 2) | or Output Enable
HIGH, whichever Max 30 30 30 40 60 ns
comes first, to
Output Float
taxax toH Output Hold from Min 0 0 0 0 0
Addresses, CE, or ns
OE, whichever Max
occurred first
Notes:

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

2.
3. Caution: The Am27C040 must not be removed from, or inserted into a socket or board when Vep or Ve is applied.
4. Output Load: 1 TTL gate and C, = 100 pF,

Input Rise and Fall Times: 20 ns,

Input Pulse Levels; 045Vt 2.4V,
Timing Measurement Reference Level—Inputs: 0.8 Vand2 V,
Outputs: 0.8 Vand2 V
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SWITCHING TEST CIRCUIT

Device 2.7kQ
Under

Test

50V

Diodes = IN3064

>
:; 6.2kQ or Equivalent
b4 = =
14971C-7
CL = 100 pF including jig capacitance
SWITCHING TEST WAVEFORM
24V
20V 20V
> Test Points <
08V 08V
045V
Input Output 14971C-8

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.

Am27C040 2-119




n AMD

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
SWITCHING WAVEFORM
2.4 ] _——
Addresses ) (2)3 Addresses Valid ﬁg
0.45 == -——=
CE/PGM . \_
tce
— ——
OE \L -
I === tDF
‘ toE =] (Note 2)
) ——
High Z - —-——— High Z
Output «((G Valid Output 1[)»_,{——
Notes: 14971C-9

1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc.
2. tpF is specified from OE or CE, whichever occurs first.
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4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit)

ROM Compatible CMOS EPROM

\
Advanced

Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time
— 100 ns
H Low power consumption
— 100 pA maximum CMOS standby current
R Industry standard pinout:
— ROM compatible

— 44-pin LCC, and PLCC packages provide easy
upgrade to 8 Mbits, DIP upgrades require a 40-
to 42-pin conversion

B Single +5 V power supply

B +10% power supply tolerance standard on
most speeds

B 100% Flashrite™ programming
— Typical programming time of 32 seconds

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

B High noise immunity

GENERAL DESCRIPTION

The Am27C400 is a 4 Mbit ultraviolet erasable program-
mable read-only memory that is functionally and pinout
compatible with 4 Mbit masked ROMs. Under control of
the BYTE input, the memory can be configured 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 pro-
gramming. Products are available in windowed ceramic
packages as well as plastic one time programmable
(OTP) packages for both through hole and surface
mount applications.

Typically, any byte can be accessed in less than 100 ns,
allowing operation with high-performance microproces-
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 150 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 ps pulses) resulting
in typical programming times of 32 seconds.

o—» Vcc

Data Qutputs
DQo-DQ15

peeetet

| Output Enable
Chip Enable
and

Output
Buffers

Prog Logic

Y
Decoder

Y

Gating

A0-A17
Address

vy

Inputs
Decoder

4,194,304-Bit
Cell Matrix

15573B-1

Publication# 15573 Rev.B Amendment/0
Issue Date: July 1993 .
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PRODUCT SELECTOR GUIDE

Family Part No. Am27C400
Ordering Part No:
Vee £5% -105 -125 -255
Vee £ 10% -100 -120 -150 -200 -250
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 50 65 75 100
CONNECTION DIAGRAM
Top View
DIP PLCC/LCC
1Y ECdT Y - o -
AT []2 39[ Ao 2233282828822z cx
a6 s 38 [ At0 (o T T s s
As []4 a7[JAn A4 7 i 3o []A12
A4 15 36|_]A12 A3 []s 3g[] A13
A3 []s 3s[_1A13 A2 [e a7 A14
A2 17 34 ] A4 A1 110 36[] A5
Al []s 33| JAls Ao 11 35{ | A16
Ao o 32| 1Ate PGM (P)/CE (E) [112 34[] BYTE/Vee
PGM(P)CE®) (] 10 31 [ BviENee Vss [}13 3oL Ves
Vss [ 11 30 [ Vss GE @) [}14 a2[] bats/as
OE@)[J12 29| ] DQ15/AB DQo []1s 31[] pa7
pao[{13 2g[]DQ7 Das [J1e 30[] DQ14
Das : 14 27 : DQ14 pail [ |17 29| | DQ6
pa1[J1s 26[_]DQs BBE&&E E?JE]EI&IEIIZEI 15573B-3
DQ9 16 25 DQ13 Q2N 9 -0 g N oo
DQZEW 24%005 888882>§888
pato[]18 23| 1DQ12
paz[}19 22[ ] DQ4
pa11 20 21 Jvee
15573B-2
Notes:
1. Inner ring of numbers correspond to the package pins
2. JEDEC nomenclature is in parenthesis
PIN DESIGNATIONS o LOGIC SYMBOL
AB = Address Input (BYTE Mode)
A0-A17 = Address Inputs —*"|A8
BYTE = Byte/Word Switch % AO;A17
CE (E)/PGM (P) = Chip Enable and Program Enable Inputs 16
DQO-DQ15 = Data Inputs/Outputs bQo-ba1s <¢>
NC = No Internal Connection —*|PGM (P)/CE (E) or 8
OE (G) = Output Enable Input -
—|CE (G)
Vce = Vcc Supply Voltage
Vpep = Program Supply Voltage —{BYTE
Vss = Ground 15573B-4
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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:

AM27C400 -100 D C

-100 B
_l_— OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| = Industrial (~40°C to +85°C)

E = Extended Commercial (~55°C ta +125°C)

PACKAGE TYPE
D = 40-Pin Ceramic DIP (CDV040)
L = 44-Pin Leadless Chip Carrier (CLV044)

SPEED OPTION
See Product Selector Guide and Valid
Combinations

DEVICE NUMBER/DESCRIPTION
Am27C400 :
4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C400-100 | DC, DCB, DI, DIB, Valid Combinations list configurations planned to be
LC. LCB. LI LIB supported in volume for this device. Consult the lo-
AM27C400-105 d 2 cal AMD sales office to confirm availability of specific
AM27C400-120 valid combinations and to check on newly released
AM27C400-125 DC, DCB, DI, DIB, combinations.

AM27C400-150_| LC, LCB, LI, LIB
AM27C400-200 | DE. DEB, LE, LEB
AM27C400-255
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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:

AM27C400 -120 P C

—I;— OPTIONAL PROCESSING

Blank = Standard processing

TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
I = Industrial (-40°C to +80°C)

PACKAGE TYPE

P = 40-Pin Plastic DIP (PD 040) :

J = 44-Pin Rectangular Plastic Leaded Chip
Carrier (PL 044)

SPEED OPTION
See Product Selector Guide and Valid
Combinations

DEVICE NUMBER/DESCRIPTION
Am27C400

4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) CMOS OTP EPROM

Valid Combinations Valid Combinations

Valid Combinations list configurations planned to
AM27C400-120 be supported in volume for this device. Consult
AM27C400-125 the local AMD sales office to confirm availability of
AM27C400-150 PC, JC, PI, JI specific valid combinations and to check on newly
AM27C400-200 released combinations.
AM27C400-255

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9, 10, 11.
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C400 =150 /B X A
l LEAD FINISH
A = Hot Solder Dip

ACKAGE TYPE
40-Pin Ceramic DIP (CDV040)

P
X
U = 44-Pin Leadless Chip Carrier {CLV040)

DEVICE CLASS
/B = Class B

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C400
4 Megabit (524,288 x 8/262,144 x 16) CMOS UV EPROM

Valld Comblnations Valid Combinations
AM27C400-120 Valid Combinations list configurations planned to
AM27C400-150 be supported in volume for this device. Consult

. /BUA, /BXA the local AMD sales office to confirm availability of
AM27C400-200 specific valid combinations and to check on newly
AM27C400-250 released combinations.

Group A Tests

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

Am27C400 2-125




a AMD

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 ultraviolet lamp
— wavelength of 2,537 A—with intensity of 12,000 pW/
cm?for 15 to 20 minutes. The Am27C400 should be di-
rectly under and about one inch from the source and ali
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 label 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. “ZEROs”
are loaded into the Am27C400 through the procedure of
programming.

The programming mode is entered when 12.75+0.25V
is appliedto the Vep pin, CE/PGM is at Vi, and OE is at
Viu.

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

The Flashrite algorithm reduces programming time by
using 100 ps 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 givenaddress, 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 re-
peated while sequencing through each address of the
Am27C400. This part of the algorithm is done at Vec =
6.25 V to assure that each EPROM bitis programmedto
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fiedat Vec =Vpp =525 V.

Please refer to Section 6.0 for programming and flow
chart characteristics.

Program Inhibit

Programming of multiple Am27C400s in paralle! with
different data is also easily accomplished. Except for
CE/PGM,, all like inputs of the parallel Am27C400 may
be common. A TTL low-level program pulse applied to

an Am27C400 CE/PGM input with Vep = 12.75 V+0.25
V, and OE HIGH will program that Am27C400. A high-
level CE/PGM input inhibits the other Am27C400 de-
vices 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/PGM at
Vi 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 V + 0.5 V on address line A9 of the
Am27C400. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AO from ViL to Viu. All other address lines must be
held at V. during auto select mode.

Byte 0 (A0 = Vi) represents the manufacturer code, and
Byte 1 (A0 = Viu), 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/PGM) is the power control
and should be used for device selection. Output Enable
(OE) 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 (tacc ) is equal to the delay from CE/PGM to output
(tce). Data is available at the outputs toe after the falling
edge of O, assuming that CE/PGM 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—A17 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-DQ7.
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Standby Mode

The Am27C400 has a CMOS standby mode which re-
duces the maximum Vcc current to 100 pA. It is placed
in CMOS-standby when CE/PGM s at Ve +0.3 V. The
Am27C400 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. ltisplacedin
TTL-standby when CE/PGM is at Vv, When in standby
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:

B Low memory power dissipation

B Assurance that output bus contention will not occur
It is recommended that CE/PGM 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 their low-power standby mode and that the output
pins are only active when data is desired from a particu-
lar 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 Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and Vss 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 CTE/PGM OE A0 A9 Vpp Outputs
Read ViL Vi X X X Dout
Output Disable ViL VH X X X Hi-Z
Standby (TTL) ViH X X X X Hi-Z
Standby (CMOS) Vec 0.3V X X X X Hi-Z
Program ViL VIH X X Vpp DiN
Program Verify VH ViL X X Vpp Dour
Program Inhibit VH VH X X Vpp Hi-Z
Auto Select | Manufacturer Code viL ViL ViL VH X 0iH
(Note 3) Device Code ViL ViL ViH Vi X 9DH

Notes:

1. Vu=120V205V

2. X = Either Vi or Vi

3. A1-A8 = AO-A17 = ViL
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature
OTPProducts ............... -65°C to +125°C
All Other Products . ........... -65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect To Vss

All pins except A9,Vep,Vec . -0.6Vio Vec + 0.6V
AandVep ................ -0.6Vto+135V
Ve o -06Vto+7.0V

Notes:

1. Minimum DC voltage on input or I/O pins is 0.5 V. During
transitions, the inputs may overshoot Vss to -2.0 V for pe-
riods of up to 20 ns: Maximum DC voltage on input and I/0
pins is Ve + 0.5 V which may overshootto Ve + 2.0 Vfor
periods up to 20ns.

2. For A9 and Ver the minimum DC input is -0.5 V. During
transitions, A9 and Ver may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Vep must not exceed 13.5V
for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vcc for Am27C400-XX5 .. ... +4.75Vto +56.25V

Vee for Am27C400-XX0 .. ... +4.50 Vto +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 range unless otherwise specified.
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested
unless otherwise noted)

Parameter
Symbol Parameter Description Test Conditions Min Max Unit
VOH Output HIGH Voltage loH = —400 pA 2.4 \
VoL Output LOW Voltage loL = 2.1 mA 0.45 )
VIH Input HIGH Voltage 2.0 Vee +0.5 \
viL Input LOW Voltage -0.5 +0.8 \
I Input Load Current VIN =0 Vto +Vce 1.0 RA
Lo Output Leakage Current Vout =0V to +Vcc 5.0 HA
lcct Vce Active Current CE = ViL, f =5 MHz, G/l Devices 40 mA
(Note 3) lout = 0 mA E/M Devices 60
lccz Vce TTL Standby Current CE=VH 1.0 mA
lcca Vce CMOS Standby Current | CE = Vec £ 0.3 V 100 HA
Ipp1 Vpp Current During Read CE = OE = Vi, Vpp = VcC 100 pA
Notes:

1.

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

lcct is tested with OE/Vpp = Vi to simulate open outputs.

2. Caution: The Am27C400 must not be removed from (or inserted into} a socket when Vcc or Vpp is applied.
3.
4. 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.

35 30
=~ 30 - ~ 28 B
g / @ s \\
S < P S« Ny
Q €25 - QE 26 <
2 e
g d & N
@20 w24 \
15 22
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee=5.5V,T=25C Vec=55V,f=5MHz
15573B-5 15573B-6
Am27C400 2-129




n AMD

CAPACITANCE
Parameter Test CDVo040 CLV044 PD 040 PL 044
Symbol Parameter Description | Conditions Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit
CIN Input Capacitance VIN=0 9 12 9 1 6 8 9 1 pF
Cout QOutput Capacitance Vout =0 12 15 13 15 9 11 13 15 pF
Notes:
1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz.
SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested
unless otherwise noted)
Parameter Am27C400
Symbols
Parameter Test -105 | -125 | -155
JEDEC | Standard | Description Conditions -100 | -120 | -150 | -200 { -255 | Unit
tavav tacc Address to CE=OE = Min - - - - -
Output Delay Vi Max | 100 | 120 | 150 | 200 | 250 ns
teLav tce Chip Enable to OE =V Min - - - - -
Output Delay Max | 100 [ 120 | 150 | 200 | 250 ns
taLav toe Output Enable to CE=ViL Min - - - - -
Qutput Delay Max | 50 50 55 60 75 ns
teHaz, toF Chip Enable HIGH or | Min | - = = = =
taHaz | (Note 2) | Output Enable HIGH, Max | 30 30 30 40 60 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min 0 0 0 0 0
Addresses, CE, Max | - - - - - ns
or OE, whichever
occurred first
Notes:

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

2
3. Cautlon: The Am27C400 must not be removed from (or inserted into) a socket or board when Vep or Vcc is applied.
4

. Output Load: 1 TTL gate and Cr = 100 pF

Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45Vto24V
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs.
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SWITCHING TEST CIRCUIT

Device 27kQ
Under 'S

Test

Diodes = IN3064

6.2 kQ or Equivalent

155738-7
CL = 100 pF including jig capacitance
SWITCHING TEST WAVEFORM
24V
20V 20V
> Test Points <
0.8V 08V
045V
Input Output

15573B-8

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.
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHtoL 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
24 i -
Addresses ) 20 Addresses Valid 2.0 (
0.45 * 0.8 0.8
CE/PGM i
\L . 7Z
fe———— tcg ———»
GE \L il
y
| toF
¢ toe —™ *! (Note 2)
ACC tOH les
. Note 1) .
High Z ( g High Z
Output «« { Valid Output 5)»_5——-9—
15573B-9

Notes:

1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc.
2. tor is specified from OFE or CE, whichever occurs first.
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4 Megabit (262,144 x 16-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time
— 100 ns )
H Low power consumption
— 100 pA maximum CMOS standby current
B JEDEC-approved pinout
— Plug in upgrade of 1 Mbit and 2 Mbit EPROMs
— 40-pin DIP/PDIP
— 44-pin LCC/PLCC

B Single + 5 V power supply

N + 10% power supply tolerance standard on
most speeds

M 100% Flashrite™programming
— Typical programming time of 32 seconds

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

H High noise immunity

GENERAL DESCRIPTION

The Am27C4096 is a 4 Mbit ultraviolet erasable pro-
grammable read-only memory. It is organized as 256K
words by 16 bits per word, operates from a single +5 V
supply, has a static standby mode, and features fast sin-
gle address location programming. The Am27C4096 is
ideal for use in 16-bit microprocessor systems. Products
are available in windowed ceramic DIP and LCC pack-
ages as well as plastic one time programmable (OTP)
PDIP and PLCC packages.

Typically, any byte canbe accessedin lessthan 100 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C4096 offers
separate Qutput Enable (OE) and Chip Enable (CE)

controls, thus eliminating bus contention in a multiple
bus microprocessor system.

AMDs CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumptionis only 125 mW in active mode, and 125 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 Am27C4096 supports AMD’s
Flashrite™ programming algorithm (100 pus pulses) re-
sulting in typical programming times of 32 seconds.

BLOCK DIAGRAM

o—» Vee
O— Vs
O—— Vpp

OF ~—» Output Enable

Chip Enable
and

CE/PGM —*] Prog Logic

Data Outputs
DQO-DQ15

i

Output Buffers

( Y

:—_—: Decoder

Y
Gating

Address

AC-A17 J
Inputs

—_— X
Decoder

4.194,304-Bit
Cell Matrix

| 11408C-1

Publication# 11408 Rev.C Amendment/0
Issue Date: July 1993
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PRODUCT SELECTOR GUIDE

Family Part No. Am27C4096
Ordering Part No:
Vee + 5% -105 -125 -255
Vee +10% -100 -120 -150 -200 -250
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 50 65 75 100
CONNECTION DIAGRAMS
Top View
P DIP PLCC/LCC
\/ oy
vep[]1°® 401 vee s o
CE (EyPaM (P) [ 2 9] A17 9 o
= [o]
pais 3 38[] At6 Drwl = .
pata[] 4 a7[] Ats 283 EeSz233%
DQ13 5 36f] Al4
DQ12EG 35l A13 I....
pai1 7 3af] A12 .
pato[] s a3[] A1 pQ12 A13
A DQ11 A12
pao o 32[] At0
pQio At11
DQBE 10 31 A9 DAY A10
Vss L] 11 30 vss Da8 A9
paz [ 12 29[] As Vss Vss
pae [ 13 28] A7 NG NG
pas [] 14 2701 A6 pQ7 A8
DQ4E 15 26 ] A5 DQ6 A7
DQZE 17 24[] A3 DQ4 A5
pat [ 18 23] A2
pao J 19 21 A1 RIR[RINIRR[RIR]N
— =20 21h Ao Safinficfchnl 11408C-3
E@H P 88580T22223
11408C-2 oo 2
Notes: . IO 2
1. JEDEC nomenclature is in parentheses. o
2. Don't use (DU) for PLCC. =
PIN DESIGNATIONS LOGIC SYMBOL
AO0-A17 = Address Inputs 18
CE (E)/FGM (P) = Chip Enable Input II:> AO_A17
DQO-DQ15 = Data Input/Outputs 16
DU = No External Connection DQo-DQ1s <I>
NC = No Internal Connection —_—
OE (G) = Output Enable Input CE (EyPGM
Vce = Vcc Supply Voltage . OE @)
Vep = Program Supply Voltage
Vss = Ground 11408C-4
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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:

AM27C4096 -100_ D C

D B
-L_— OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| = Industrial (-40°C to +85°C)

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

PACKAGE TYPE

D = 40-Pin Ceramic DIP (CDV040)

L = 44-Pin Rectangular Ceramic Leadless
Chip Carrier (CLV044, JEDEC Type)

SPEED OPTION
See Product Selector Guide and
Valid Combinations

DEVICE NUMBER/DESCRIPTION
Am27C4096
4 Megabit (262,144 x 16 Bit) CMOS EPROM

Valid Combinations Valid Combinations
X Valid Combinations list configurations planned to be
AM27C4096-100 } pc, DCB, supported in volume for this device. Consult the lo-
AM27C4096-105 | DI, DIB, LC, cal AMD sales office to confirm availability of specific
LCB, LI, LIB valid combinations and to check on newly released
combinations.

AM27C4096-125 | DEB, DI, DIB,
AM27C4096-150 'L-'% LL%BLILsIé
AM27C4096-200 T
AM27C4096-255
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ORDERING INFORMATION
OTP I_’roducts

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

AM27C4096

5

71 - T
L— OPTIONAL PROCESSING

Blank = Standard processing

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

PACKAGE TYPE

P = 40-Pin Plastic DIP (PD 040)

J = 44-Pin Rectangular Plastic Leaded
Chip Carrier (PL 044)

SPEED OPTION
See Product Selector Guide and
Valid Combinations

DEVICE NUMBER/DESCRIPTION
Am27C4096
4 Megabit (262,144 x 16 Bit) CMOS OTP EPROM

- Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM27C4096-120 supported in volume for this device. Consult the lo-

cal AMD sales office to confirm availability of specific

AM27C4096-125 PC, JC, PI, JI valid combinations and to check on newly released
AM27C4096-150 combinations.
AM27C4096-200
AM27C4096-255
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MILITARY 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-883 requirements. The order number (Valid Combination) is formed by
a combination of:

AM27C4096 & 20 B X A

T
|__— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE

X = 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

DEVICE NUMBER/DESCRIPTION
Am27C4096

4 Megabit (262,144 x 16 Bit) CMOS EPROM

Valid Combinations Valid Combinations

] Valid Combinations list configurations planned to
AM27C4096-120 be supported in volume for this device. Consult
AM27C4096-150 | /BxA /BUA the local AMD sales office to confirm availability of
AM27C4096-200 specific valid cqmb_inalions and to check on newly
AM27C4096-250 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 Am27C4096

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C4096 to anul-
traviolet light source. A dosage of 15 W seconds/cm: is
requiredto completely erase an Am27C4096. This dos-
age can be obtained by exposure to an ultraviolet lamp
—wavelength of 2537 A-with intensity of 12,000 pW/
cm?for 15t0 20 minutes. The Am27C4096 should be di-
rectly 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 Am27C4096 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 2537 A, exposure
to fluorescent light and sunlight will eventually erase the
Am27C4096 and exposure to them should be prevented
to realize maximum systemreliability. If used insuch an
environment, the package window should be covered
by an opaque label or substance.

Programming the Am27C4096

Upon delivery or after each erasure the Am27C4096
has all 4,194,304 bits in the “ONE" or HIGH state. “ZE-
ROs" are loaded into the Am27C4096 through the pro-
cedure of programming.

The progfamming mode is entered when 12.75 V
+0.25 Vis applied to the Vep pin, CE/PGM is at ViL and
OE is at Viu.

For programming, the data o be programmed s applied
16 bits in parallel to the data output pins.

The Flashrite algorithm reduces programming time by
using 100 us programming pulses and by giving each
address only as many pulses as are necessary in order
to reliably programthe data. After each pulse is applied
to a given address, the data in that address is verified. If
the datadoes not verify, additional pulses are given until
it verifies orthe maximumis reached. This process is re-
peated while sequencing through each address of the
Am27C4096. This part of the algorithmis done at Vec =
6.25 Vto assure that each EPROM bit is programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied atVec=Vep =5.25 V.

Please referto Section 6 for programming flow chart and
characteristics

Program Inhibit

Programming of multiple Am27C4096 in parallel with
different data is also easily accomplished. Except for
CE/PGM, all like inputs of the parallel Am27C4096 may
be common. A TTL low-level program pulse applied to
an Am27C4096 CE/PGM input with Vpp = 12.75 V +

0.25 V and OE HIGH will program that Am27C4096. A
high-level CE/PGM input inhibits the other Am27C4096
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/PGM at
ViH, 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
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 Am27C4096.

To activate this mode, the programming equipment
must force 12.0 V = 0.5 V on address line A9 of the
Am27C4096. 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 ViL during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
byte 1(A0 = ViH), the device identifier code. For the
Am27C4096, these two identifier bytes are given inthe
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 Am27C4096 has two control functions, both of
which must be logically satisfied in order to obtain data
atthe outputs. Chip Enable (CE/PGM) is the power con-
trol and should be used for device selection. Output En-
able (OE) is the output control and should be used to
gate data to the output pins, independent of device se-
lection. Assuming that addresses are stable, address
access time (tacc) is equal to the delay from CE/PGMto
output (tce). Data is available at the outputs toe after the
falling edge of OE, assuming that CE/PGM has been
LOW and addresses have been stable for at least
tacc~ toE.

Standby Mode

The Am27C4096 has a CMOS standby mode which re-
duces the maximum Vcc current to 100 pA. Itis placed
in CMOS-standby when CE/PGM is at Vcc +0.3 V. The
Am27C4096 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placed
in TTL-standby when CE/PGM is at ViH. 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 accommodate multiple memory connections, a two-
line control function is provided to allow for:

W Low memory power dissipation

B Assurance that output bus contention will not
occur

Itis recommended that CE/PGM 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 contro!
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
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 out-
put capacitance loading of the device. Ata minimum, a
0.1—uF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vce and Vss to minimize transient effects. in addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a4.7-uF bulk electrolyticcapacitor should be used
between Vcc and Vss 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/PGM OE A0 A9 Vep Outputs
Read Vi Vi X X X Dour
Output Disable Vi Vin X X X Hi-Z
Standby (TTL) Vin X X X Hi-Z
Standby (CMOS) Vec £0.3V X X X Hi-Z
Program Vi Vin X X Vep Din
Program Verify ViH Vi X X Vep Dout
Program Inhibit Vin ViH X X Vep Hi-Z
Auto Select | Manufacturer Code Vi Vi ViH \' X O1H
(Note 3) Device Code Vi Vi ViH VH X 19H
Notes:
1 = Either Vinor Vi

2. W =120Vto5V
3. A1-A8=A10-A17 =V
4

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

Storage Temperature:
OTPProducts ................. —-65°C to +125°C
AllOtherProducts . ............. -65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect to Vss:
All pins except A9, Vep,

andVcc (Note1) .......... -0.6VtoVcc+0.6V
A9andVep(Note2) ............. -06Vto135V
VCC ot e e e -06Vtio7.0V
Notes:

1. During transitions, the inputs may overshoot Vss to -2.0 V
for periods of up to 20 ns. Maximum DC voltage on input
and 1/0 may overshoot to Ve + 2.0 V for periods of up to
20 ns.

2. During transitions, A9 and Ve may overshoot Vss to
—2.0 V for periods of up to 20 ns. A9 and Ver must not ex-
ceed 13.5 V for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

Case Temperature (Tc) .......... ~-40°C to +85°C
Extended Commercial (E) Devices

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

Case Temperature (Te) ......... —55°C to +125°C
Supply Read Voltages:

Vece for Am27C4096-XX5 ... . ... +4.75Vto +5.25V
Vee for Am27C4096-XX0 ... ... +4.50 Vto +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 range unless otherwise specified. (Notes 1, 2
and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6, and 7 are tested unless other-

wise noted)

Parameter
Symbol Parameter Description Test Conditions Min Max Unit
Vo Output HIGH Voltage loH =400 pA 2.4 "
VoL Output LOW Voltage loL=2.1 mA 0.45 \
VIH Input HIGH Voltage 2.0 Vce +0.5 v
\ input LOW Voltage -0.5 +0.8 \
L Input Load Current ViIN=0Vto Vcc 1.0 HA
o Output Leakage Current 5.0 HA
Icci Vce Active Current CE = ViL, f =5 MHz C/l Devices 50 HA
(Note 3) OUT =0mA
E/M Devices 60
lcc2 Vce TTL Standby CE=VH 1.0 mA
lcca Vce CMOS Standby CE=Vect0.3V 100 pA
Ipp1 Vpp Current During CE = OE = Vi, Vpp = Vce 100 pA
Read
Notes:

1.

2.
3.
4.

Ve must be simultaneously or before Vep, and removed simultaneously or after Vep.
Caution: The Am27C4096 must not be removed from (or inserted into) a socket when Vcc or Vep is applied.
Icct is tested with OE/Vep = Vin to simulate open outputs.

Minimum DC Input Voltage is —0.5 V during transitions, the inputs may overshoot-2.0 V for periods less than 20 ns. Maximum
DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Ve +2.0 V for periods less than 20 ns.

35 30
= 30 o = 28 ‘\
[ Q
3< // 3< w\
O € 25 < QE 26 Y
'5_.5 / 5 £ \
s S N
w20 o 24 \
15 22
1 2 3 4 5 6 8 9 10 -75 -50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs, Frequency vs. Temperature
Vee=55V,T=25C Vec=55V, f=5MHz
15573B-5 15573B-6
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CAPACITANCE
Parameter | Parameter Test CDV040 CLV044 PD040 PLO44
Symbol Description Conditions Typ | Max | Typ | Max | Typ| Max | Typ | Max Unit
Cin Input Capacitance Vin =0V 10 13 10 13 6 8 10 13 pF
Cour Output Capacitance | Vour =0V 10 13 13 15 8 10 12 14 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. TA=+25°C, f=1MHz

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 Symbols Am27C4096
s -105, [ 125, -255,
JEDEC | Standard | Parameter Description | Test Conditions <100 | -120 | -150 |-200 |-250 | Unit
Avav tacc Address to CE =0OE Min | — - - - - ns
Output Delay =V Max | 100 | 120 | 150 | 200 | 250
terav tce Chip Enable to OE =V Min — - - - - ns
Output Delay Max | 100 | 120 | 150 | 200 | 250
toLav toe Output Enable to CE=Vu Min - - - - -
| output Delay Max | 50 | 50 | 55 | 60 | 60 | ™
tenaz , tor Chip Enable HIGH or Min - - - — —-
teHaz (Note 2) Output Enable HIGH, ns
whichever comes first,
to Output Float Max | 30 40 40 40 60
QOutput Hold from Min 0 0 0 0 0
1 Addresses, CE, or’
Axax o | OF, whichéver v ns
ocurred first ax o~ - - - -
Notes:

1. Vec must be applied simultaneously or before Ve, and removed-simultaneously or after Vep.

2.
3.
4.

Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45 Vto 2.4V
Timing Measurement Reference Level —Inputs: 0.8 Vto 2.0 V
Outputs: 0.8 Vto 2.0 V

This parameter is only sampled and not 100% tested.
Caution: The Am27C4096 must not be removed from (or inserted into) a socket or board when Vep or Vcc is applied.
Output Load: 1 TTL gate and C. = 100 pF ‘
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SWITCHING TEST CIRCUIT

Device 2.7kQ
Under

Test

5.0V

Diodes = IN3064
or Equivalent

11408C-7
CL = 100 pF including jig capacitance
SWITCHING TEST WAVEFORM
24V
20V 20V
> Test Points <
08V 08V
045V
Input Output 11408C-8

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.
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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
fromLto H fromLtoH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Off” State
KS000010
SWITCHING WAVEFORM
2.4 70 ——— 2—0 L
Addresses j ' Addresses Valid .
0.45 o8 ——— QB_-;-C
——
CE/PGM \ /
3 ———
[ ———— {CE —]
— ———
OE Z'
Ll ——— or
. toE — L. *| (Note 2)
O — foH
High Z 5 U= High Z
Output « («j Valid Output 5)»15—9—
Notes:
1. OE may be delayed up to tacc — tog after the falling edge of the addresses without impact on tacc.

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

11408C-9
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Am27C080

8 Megabit (1,048,576 x 8-Bit) CMOS EPROM

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fast access time
— 100 ns
N Low power consumption
— 100 pA maximum CMOS standby current
B JEDEC-approved pinout
— Plug in upgrade of 1-, 2-, 4-Mbit EPROMs
— Easy upgrade from 28-pin JEDEC EPROMs
W Single +5 V power supply

W +10% power supply tolerance available
W 100% Flashrite™ programming

— Typical programming time of less than
2 minutes

N Latch-up protected to 100 mA from -1 V to
Vee+1V

H High noise immunity

HE Compact 32-pin DIP, PDIP, and PLCC packages

GENERAL DESCRIPTION

The Am27C080 is an 8 Mbit ultraviolet erasable pro-
grammable read-only memory. It is organized as
1,048K 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 canbe accessed in less than 100 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C080 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 pW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or atrandom. The Am27C080 supports AMD's Flashrite
programming algorithm (100 ps pulses) resulting intypi-
cal programming times of less than 2 minutes.

BLOCK DIAGRAM

Data Outputs
DQo-DQ7

ittt

Output
Buffers

3> Gating

v

o—» Voo
O—> vss
— Output Enable
OENPP ™™ Chip Enable
‘CE/PGM —» and
Prog Logic
( —» M
> Decoder
—
A0-A19
Address >
Inputs —» X
— Decoder
—>
—>
.

> 8,388,608
Bit Cell
Matrix

15453B-1

Publication# 15453 Rev.B Amendment/0
Issue Date: July 1993

This document contains information on a product under development at Advanced Miao Devies, Inc.
The information is intended 10 help you to evaluate this product. AMD reserves tha right to change or
I inue work on this proposed product without notice.
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PRODUCT SELECTOR GUIDE
Family Part No. Am27C080
Ordering Part No:
Vce £ 5% -105 -255
Vee + 10% -100 -120 -150 -200 -250
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 50 65 75 100

CONNECTION DIAGRAMS
Top View
DIP PLCC

EN! R [ Veo swee 8o
A6 ]2 a1 [] A8 S S SESS
ats s a0 [] A17 2 3 2 1.3231 30
ISER | 20 [] A14 A7[} s 29 [1A14
Al s 25 ] A13 A6[] s 28 [JA13
A6 271 As Asly 7 27 flAs
A4l s 26 []A9
AS 7 26 [ A9 3] o 25 []A11
A4[]8 25 [] A1t a2l 10 24 158 @wep
A3[]o 24 [1 ©F (G)Vep ' At 11 23 gmo
A2 10 23 [] A10 Ao} 12 22 [ITE (E)/PGM (F)
a1 [] 11 22 [] CE (E)/FGM (P) pao[] 13 21 []DQ7
A0l 12 21{] oa7 14 15 16 17 18 19 20
DQo [] 13 20 [J D@6 38 83386
DQ1 []14 19 [] D@5 A A>0A8A06
pDQ2 115 18 [] pQ4
Vss [] 16 ] DQ3 1545383
Note: 15453B8-2
1. JEDEC nomenclature is in parentheses.
PIN DESIGNATIONS LOGIC SYMBOL
A0-A19 = Address Inputs
CE (E)/PGM (P) = Chip Enable _ 20
DQO-DQ7 = Data Inputs/Outputs ]Zt> AO-A19
OE (G)/Vep = Output Enable Input/
Program Supply Voltage . 8
Vce = Vcc Supply Voltage DQo-DQ7 <I>
Vss = Ground
— | GEE)FaM (F)
——»] OE (G)/Vrp
- 15453B-4
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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:

AM27C080 =100 D C
T— OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| Industrial (-40°C to +85°C)

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

PACKAGE TYPE
D = 32-Pin Ceramic DIP (CDV032)

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C080
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations )
AM27C080-100 DC Valid Combinations list configurations planned to be
m DI supported in volume for this device. Consult the lo-
- cal AMD sales office to confirm availability of specific
AM27C080-120 DC, DCB, DI, DiB valid combinations and to check on newly released
AM27C080-150 combinations.
A sornan onn | DC, DCB, DI, DIB,
AM27C080-200 | pE' DEB
AM27C080-255 '
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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:

AM27C080 $120

T— OPTIONAL PROCESSING
Blank = Standard Processing

TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
| = Industrial (-40°C 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
Am27C080
8 Megabit (1,048,576 x 8-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations

AM27C080-120
AM27C080-125

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

AM27€080-150 PC,JC, P, JI valid combinations and to check on newly released
AM27C080-200 combinations.
AM27C080-255
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C080 -150 /B X A
I—_ LEAD FINISH
A = Hot Solder Dip

PACKAGE TYPE
X = 32-Pin Ceramic DIP (CDV032)

DEVICE CLASS
/B = Class B

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C080 .
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C080-150 Valid Combinations list configurations planned to be
" / supported in volume for this device. Consult the lo-
AM27C080-200 BXA cal AMD sales office to confirm availability of
AM27C080-250 specific valid combinations and 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 Am27C080

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C080 to an
ultraviolet light source. A dosage of 15 W seconds/cm?is
required to completely erase an Am27C080. This dos-
age can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 A—with intensity of 12,000
pW/emzfor 15 to 20 minutes. The Am27C080 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 Am27C080 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 2537 &, exposure
to fluorescent light and sunlight will eventually erase the
Am27C080 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 Am27C080

Upon delivery or after each erasure the Am27C080 has
all 8,388,608 bits in the “ONE” or HIGH state. “ZEROs”
are loaded into the Am27C080 through the procedure of
programming.

The programming mode is entered when 12.75 V £
0.25 V is applied to the OE/Vep and CE/PGM is at VL.

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

The Flashrite algorithm reduces programming time by
using 100 ps programming pulses and by giving each
address only as many pulses as is necessary inorder 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 maximumi is reached. This process is re-
peated while sequencing through each address of the
Am27C080. This part of the algorithm is done at Vcc =
6.25V to assure that each EPROM bitis programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vec = Vpp=5.25 V.

Please refer to Section 6.0 for programming fiow charts
and characteristics.

Program Inhibit

Programming of multiple Am27C080 in parallel with dif-
ferent data is also easily accomplished. Except for
CE/PGM, all like inputs of the parallel Am27C080 may
be common. A TTL low-level program pulse applied to
an Am27C080 CE/PGM input and OE/Vpp = 1275V +

0.25 V, will program that Am27C080. A high-level
CE/PGM input inhibits the other Am27C080 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 CE/PGM at Vi and
OE/Vppat ViL.

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 Am27C080.

To activate this mode, the programming equipment
must force 12.0 V + 0.5 V open address the A9 of the
Am27C080. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AO from Vi to Vin. All other address lines must be
held at Vi during auto select mode.

Byte 0 (A0 = VL) represents the manufacturer code, and
byte 1 (A0 = Vi), the device code. For the Am27C080,
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 Am27C080 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE/PGM) is the power control
and should be used for device selection. Output Enable
(OE/Vpp) is the output control and should be used to
gate data to the output pins, independent of device se-
lection. Assuming that addresses are stable, address
access time (tacc ) is equal to the delay from CE/PGM to
output (tce). Data is available at the outputs toe after the
falling edge of OE/Vpp, assuming that CE/PGM has
been LOW and addresses have been stable for at least
tacc—toe.

Standby Mode

The Am27C080 has a CMOS standby mode which re-
duces the maximum Vcc current to 100 pA. it is placed
in CMOS-standby when CE/PGM is at Vec £ 0.3 V. The
Am27C080 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itis placedin
TTL-standby when CE/PGM is at Viu. When in standby
mode, the outputs are in a high-impedance state, inde-
pendent of the OE/Vep input.
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Output OR-Tieing

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

B Low memory power dissipation

W Assurance that output bus connection will not
occur

Itis recommended that CE/PGM be decoded and used
as the primary device-selecting function, while OE/Vpp
be made a common connection to all devices in the ar-
ray and connected 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 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 Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7-uF bulk electrolytic capacitor should be used
between Vce and Vss 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| TE/PGmM OE/Vrp A0 A9 Outputs
Read Vit ViL A0 A9 Dour
Qutput Disable X ViH X X Hi-Z
Standby (TTL) ViH X X X Hi-Z
Standby (CMOS) Vcc +0.3V X X X Hi-Z
Program ViL Vep A0 A9 Din
Program Verify ViL ViL X X Dour
Program Inhibit ViH Vep X X Hi-Z
Manufacturer
Auto Select Code ViL ViL ViL VH 01H
(Note 3)
Device Code Vi Vi VIH VH 1CH
Notes:
1. Viw=120+05V
2. X=Either Vin or Vi
3. A1-A8=A10-A19=Vy
4. See DC Programming Characteristics for Vpp voltage during programming.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature
OTPProducts ............... -65°C to +125°C
All Other Products . ........... -65°C to +150°C
Ambient Temperature '
with Power Applied ............. ~55°C to +125°C

Voltage with Respect To Vss
All pins except A9,

VepVee ooviiviiin., —-06VtoVcc+0.6V

ASandVpep .............. . -0.6Vto+13.5V

Ve o ie i -0.6Vto+7.0V
Notes:

1. Minimum DC voltage on input or I/O pins is 0.5 V. During
transitions, the inputs may overshoot Vss to—2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and I/O
pins is Vec + 0.5 V which may overshootto Ve + 2.0 V for
periods up to 20ns.

2. For A9 and Vee the minimum DC input is 0.5 V. During
transitions, A9 and Vee may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Ver must not exceed 13.5 V
for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

Case Temperature (Tg) . ....... -40°C to +85°C
Extended Commercial (E) Devices

Case Temperature (Tg) ....... ~55°C to +125°C
Military (M) Devices

Case Temperature (T¢) ....... —55°C to +125°C
Supply Read Voltages

Vec for Am27C080-XX5 .. ... +4.75Vto+5.25V

Vec for Am27C080-XX0 .. ... +4.50 Vto +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 range unless otherwise specified.
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un-
less otherwise noted)

Parameter
Symbol | Parameter Description Test Conditions Min Max Unit
VOH Output HIGH Voltage loH = —400 A 2.4 \
VoL Output LOW Voltage loL=2.1mA 0.45 Vv
VH Input HIGH Voltage 2.0 Vec+05] V
viL Input LOW Voltage -0.5 +0.8 \
L1 Input Load Current VIN =0 Vto +Vcc 1.0 HA
Lo QOutput Leakage Current Vout =0V to +Vcc 5.0 pA
lcct Vce Active Current CE = Vi, f =5 MHz, C/l Devices 40 HA
(Note 3) lout = 0 mA E/M Devices 50
lcca vce TTL Standby Current  [CE = ViH ' 1.0 mA
Icca Vcc CMOS Standby Current|CE = Vec £ 0.3 V 100 pA
Ippy Vep Current During Read | CE = OE = Vi, Vpp = Vce 100 HA
Notes:

1.

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

2. Caution: The Am27C080 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied.
3.
4. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns.

Icct is tested with OE/Vpp = ViH to simulate open outputs.

Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Ve + 2.0 V for periods less than 20 ns.

40 40
35 //Z 35
S 30 S 30 \\\
o o
> E / > E ~
8: - Z Q= N~
& 25 - g 25 N
20 [ / 20
15 15 _
1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vec=55V,T=25C Vec=55V,f=5MHz
15453B-5 15453B-6
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CAPACITANCE
Parameter CDV032 PL 032 PD 032
Symbol Parameter Description | Test Conditions Typ { Max | Typ | Max | Typ | Max | Unit
CIN Input Capacitance VIN=0 7 12 7 12 7 12 pF
Cour Output Capacitance Vout =0 12 16 12 16 12 16 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C,f=1MHz

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 Am27C080
Symbols )
Parameter Test -105 -255
JEDEC | Standard | Description Conditions -100 | -120 | -150 | -200 | -250 | Unit
tavav tacc Address to CE=O0OE= Min - - - - -
Output Delay ViL Max | 100 | 120 | 150 | 200 | 250 ns
tELQv fcE Chip Enable to OE = VIL Min - - - - -
Qutput Delay Max 100 | 120 150 200 250 ns
teLav toe Output Enable to CE=ViL Min = - - - -
Output Delay Max 50 50 55 60 60 ns
tEHoZ toF | Chip Enable HIGHor | Mn | - | - | - = =
tcHaz | (Note 2) | Output Enable HIGH, Max 40 40 40 40 60 ns
whichever comes
first, to Output Float
taxax toH Output Hold from Min 0 0 0 0 [o]
Adg_igsses, CE, Max - - - - - ns
or OE, whichever
occurred first

Notes: .
1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vep.
2. This parameter is only sampled and not 100% tested.
3. Caution: The Am27C080 must not be removed from (or inserted into) a socket or board when Vep or Ve is applied.
4. Output Load: 1 TTL gate and C. =100 pF
. Input Rise and Fall Times: 20 ns

Input Pulse Levels: 0.45Vto 2.4V
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs
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SWITCHING TEST CIRCUIT

2.7kQ

Device
Under
Test

+5.0V

Diodes = IN3064

I1

CL

§ 6.2kQ or Equivalent
CL = 100 pF including jig capacitance 15453B-7
SWITCHING TEST WAVEFORM

24V

20V 20V

> Test Points <

08V 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.
15453B-8
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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 fromLto H
Don't Care Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedence
"Off” State
KS000010
SWITCHING WAVEFORMS
24 a =
Addresses )Z 2.0 Addresses Valid © 20 K
0.45 *x 0.8 0.8
——
CE/PGM \- 7Z
tCE
OENpp & Z'
7
t
— toe —> - (No?g 2)
tacc > 1OH ha-a]
High Z (Note 1) e High Z
Output \««( Valid Output D» —
S L
Notes:

15453B-9
1. OE/Vep may be delayed up to tacc ~ toe after the falling edge of the addresses without impact on tacc .

2. toe is specified from OE or CE, whichever occurs first.
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Am27C800

8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit)

ROM Compatible CMOS EPROM

'\

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
H Fast access time
— 120 ns
B Low power consumption
— 100 pA maximum CMOS standby current
M Industry standard pinout:
— ROM compatible

~ 42-pin DIP, PDIP and 44-pin LCC and PLCC
packages provide easy upgrade to 16 Mbits

B Single +5 V power supply

H +10% power supply tolerance standard on
most speeds

B 100% Flashrite™ programming
— Typical programming time of less than 1 minute

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

H High noise immunity

GENERAL DESCRIPTION

The Am27C800 is an 8 Mbit ultraviolet erasable pro-
grammable read-only memory that is functionally and
pinout compatible with 8 Mbit masked ROMs. Under
control of the BYTE input, the memory can be config-
ured as either a 1 Mbit by 8-bit memory or a 512K 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 packages as well as plastic one
time programmable (OTP) packages.

Typically, any byte can be accessed in less than 120 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27C800 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-
sumptionis only 150 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 Am27C800 supports AMD’s Flash-
rite™ programming algorithm (100 ps pulses) resulting
in typical programming times of less than 1 minute.

Data Qutputs
DQo-DQ15

pHeetete

Output
Buffers

Gating

A

8,388,608-Bit
Cell Matrix

O—» V¢
O—» Vss
OE —»] Output Enable
- Chip Enable
BﬂE/VPP — and
CE/PGM —» Prog Logic
AB ~——>
=<
—>  Decoder
—>
AO-A18
Address < >
Inputs —> X
—p Decoder
—>
\

15452B-1

Publication# 15452 Rev.B Amendment/0
Issue Date: July 1993

This document contains information on a product under development at Advanced Micro Devices, Inc.
The information is intended to help you to evaluate this product. AMD reserves the right to change or
di inue work on this
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PRODUCT SELECTOR GUIDE ,
Family Part No. Am27C800

Ordering Part No:
Vee £5% -125 -255
Vee £10% -120 -150 -200 -250
Max Access Time (ns) 120 150 200 250
CE (E) Access Time (ns) 120 150 200 250
OF (G) Access Time (ns) 50 65 75 100

CONNECTION DIAGRAM

Top View
DIP PLCC/LCC
\/
As [|1° 42[J NC
A17|:2 41:A8 we ~"200w oS
A7 []8 407 A9 << << <ZZI I
A6 []4 39:|A10 6 5 4 3 2 1 44 43 42 41 40
As []5 387 A11 a4 [7 ® o[]A12
A4 [ 371 ] A12 A3 []s 38[] A13
A3 17 36[ ] A13 A2 o a7[] A14
a2 []s 35177 At4 A1 [g1o 36[] A1s
At []o 34| ats Ao as[] a6
a0 110 33 :' Al6 CEE)/PGM (P) [ 12 34[] BYTENVee
— N ' v
pam(P)icEE) []11 32| BYTENee Vss [13 aaf] Ves
vss []12 317 ves CE[J14 32[] DO15/AB
oE 13 30[] pa1s/AB DQo [15 aif] 307
pao [}14 29[ par [;g? Lt 23% Dg:'
pas [}1s 28] pa14 ny
o T 279 pas D o e o
DQ1
O ©O QO o N W O 15452B-3
pas [J17 2611 pQ13 09 5952285 5
paz []1s 25[ pas ©% a0 6o
pate []19 241 pa12
pas [J20 23171 pas
pQi1 |21 2211 Vee
Note: 154528-2
1. JEDEC nomenclature is in parenthesis.
PIN DESIGNATIONS LOGIC SYMBOL
AB = Address Input (BYTE Mode) . —{aB
A0-A18 = Address Inputs 18
BYTE/Vep = Byte/Word Switch or Program AO-A18 16
Supply Voltage : DQo-DQis C¢>
CE (E)/PGM (P) = Chip Enable ——={GE (E)/FGM (P) : 8
DQo-DQ15 = Data Inputs/Outputs o
NC = No Internal Connection —"CE(G)
OE (G) = Output Enable Input BYTENee
Vce = Vcc Supply Voltage 1545084
Vss = Ground
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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:

AM27C800 =120 D (9] B

L OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| = Industrial (-40°C to +85°C)

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

PACKAGE TYPE
D = 42-Pin Ceramic DIP (CDV042)
L = 44-Pin Leadless Chip Carrier (CLV044)

SPEED OPTION
See Product Selector Guide and Valid
Combinations

DEVICE NUMBER/DESCRIPTION
Am27C800
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27C800-120 Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
AM27C800-125| DC, DCB, DI, DIB, cal AMD sales office to confirm availability of specific

AM27C800-150| DE, DEB, LC, LCB, valid combinations and to check on newly released
AM27C800-200 Ll, LIB, LE, LEB combinations.
AM27C800-255

Am27C800 2-159
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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:

AM27C800 -150 P C

L——— OPTIONAL PROCESSING

Blank = Standard processing

TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
I Industrial (—40°C to +80°C)

o

PACKAGE TYPE

P = 42-Pin Plastic DIP (PD 042)

J = 44-Pin Rectangular Plastic Leaded Chip
Carrier (PL 044)

SPEED OPTION
See Product Selector Guide and Valid
Combinations

DEVICE NUMBER/DESCRIPTION
Am27C800

8 Megabit (1,048,566 x 8-Bit/524,288 x 16-Bit) CMOS OTP EPROM

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM27C800-150 supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific

AM27C800-155 PC. JC. Pl JI valid combinations and to check on newly released

AM27C800-200 T combinations.

AM27C800-255
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27C800 -150 /B X A

]-— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE

X = 42-Pin Ceramic DIP (CD 044)

U = 44-Pin Rectangular Ceramic
Leadless Chip Carrier (CL 044)

DEVICE CLASS
/B = Class B

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27C800 '
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27C800-150 Valid Combinations list configurations planned to
" be supported in volume for this device. Consult
AM27C800-200 /BUA, /BXA the local AMD sales office to confirm availability of
AM27C800-250 specific valid combinations andto 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 Am27C800

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27C800 to an
ultraviolet light source. A dosage of 15 W seconds/cm?
is requiredto completely erase an Am27C800. This dos-
age can be obtained by exposure to an ultraviolet lamp
—wavelength of 2,537 A—with intensity of 12,000 pW/
cmZfor 15 to 20 minutes. The Am27C800 should be di-
rectly 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 Am27C800 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
Am27C800 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 Am27C800

Upon delivery or after each erasure the Am27C800 has
all 8,388,608 bits in the “ONE” or HIGH state. “ZEROs”
are loaded into the Am27C800 through the procedure of
programming.

The programming mode is entered when 12.75 V *
0.25 V is applied to the Vep pin, CE/PGM is at Vi, and
OE is at V.

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

The Flashrite algorithm reduces programming time by
using 100 ps 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 maximumis reached. This process is re-
peated while sequencing through each address of the
Am27C800. This part of the algorithm is done at Vec =
6.25 Vto assure that each EPROM bit is programmedto
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vec = Vpp =5.25 V.

Please refer to Section 6.0 for programming flow chart
and characteristics.

Program Inhibit

Programming of multiple Am27C800s in parallel with
different data is also easily accomplished. Except for
‘CE/PGM, all like inputs of the parallel Am27C800 may
be common. A TTL low-level program pulse applied to

an Am27C800 CE/PGM input with Vep = 12.75 V %
0.25 V, and OE HIGH will program that Am27C800. A
high-level CE/PGM input inhibits the other Am27C800
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 OFE at Vi, CE/PGM at
Vi 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

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 Am27C800.

To activate this mode, the programming equipment
must force 12.0 V £ 0.5 V on address line A9 of the
Am27C800. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AO from Vi, to Vis. All other address lines must be

- held at Vi during auto select mode.

Byte 0 (A0 = Vi) represents the manufacturer code, and
Byte 1 (A0 = Viu), the device identifier code. For the
Am27C800, 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 Am27C800 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE/PGM) is the power control
and should be used for device selection. Output Enable
(OE) 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 (tacc ) is equal to the delay from CE/PGM to output
(tce). Data is available at the outputs toe after the falling
edge of OE, assuming that CE/PGM 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 A18—A0 will address
512K words of 16-bit data. When the BYTE input is
LOW, AB functions as the least significant address input
and 1 Mbyte of data can be accessed. The 8 bits of data
will appear on DQ7-DQO.
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Standby Mode

The Am27C800 has a CMOS standby mode which re-
duces the maximum Vce current to 100 pA. It is placed
in CMOS-standby when CE/PGM is at Vcc +0.3 V. The
Am27C800 also has a TTL-standby mode which re-
duces the maximum Vcc currentto 1.0 mA. Itisplacedin
TTL-standby when CE/PGM is at Vi, When in standby
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:

® Low memory power dissipation

B Assurance that output bus contention will not occur
Itis recommended that CE/PGM 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 contro!

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 particu-
lar 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
Vee and Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7 uF bulk electrolytic capacitor should be used
between Vcc and Vss 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/pom oF A0 A9 BYTEVPP | Outputs
Read ViL ViL X X X Dour
Output Disable Vi VH X X X Hi-Z
Standby (TTL) VIH X X X X Hi-2
Standby (CMOS) Vcc£0.3V X X X X Hi-Z
Program viL ViH X X Vrp DN
Program Verify VIH ViL X X Vep Dour
Program Inhibit VH ViH X X -Vpp Hi-Z
Auto Select | Manufacturer Code Vi ViL ViL VH X 01H
(Note 3) Device Code ViL ViL ViH VH X 1AH

Notes:

1. Www=120V+05V

2. X = Either Viy or Vi

3. A1-A8=A10-A18 = Vi, AB=X

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

Storage Temperature
OTPProducts ............... —65°C to +125°C
All Other Products ............ -65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect To Vss
All pins except A9,Vep ,Vec

(Note1) ............... -0.6VtoVcc+0.6V
A9and Vep (Note 2) ......... -0.6Vto+135V
Vee v -06Vto+7.0V

Notes:

1. During transitions, the inputs may overshoot Vss to -2.0 V
for periods of up to 20 ns. Maximum DC voltage on input
may overshoot to Vec + 2.0 V for periods of up to 20 ns.

2. During transitions, A9 and Vee may overshoot Vss to—2.0
V for periods of up to 20 ns. A9 and Ver must not exceed
13.5 V for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

Case Temperature (T¢) ... .... -55°C to +125°C
Supply Read Voltages

Vec for Am27C800-XX5 ... .. +4.75Vt0 +5.25 V

Vcc for Am27C800-XX0 . .... +4.50 V1o +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 range unless otherwise specified.
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested
unless otherwise noted)

Parameter
Symbol Parameter Description Test Conditions Min Max Unit
VoH Output HIGH Voltage loH = -400 pA 24 \"
VoL Output LOW Voltage loL=2.1mA 0.45 Vv
ViH Input HIGH Voltage 2.0 Vec +05 | \
Vi Input LOW Voltage -0.5 +0.8 \
Lt Input Load Current VIN =0 Vto +Vcec 1.0 A
Lo Output Leakage Current Vout =0 Vto +Vce 5.0 A
lcci Vcc Active Current CE = Vi, f =5 MHz, C/ Devic.es 50 mA
(Note 3) lout =0 mA E/M Devices 60
lcce Vee TTL Standby Current | CE = ViH 1.0 mA
lcca Vce CMOS Standby Current | CE = Vec £ 0.3 V 100 HA
Ipp1 Vpp Current During Read CE = OE = VI, VPP = Vce 100 HA
Notes:

1.

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

Icci is tested with OE/Vpp = ViH to simulate open outputs.

2. Cautlon: The Am27C800 must not be removed from (or inserted into) a socket when Vcc or Vipp is applied.
3.
4

. 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 Vec + 2.0 V for periods less than 20 ns.

40 40
|1

35 < atl 35 [—>
7 ™~
S r // 3< \\
O E 30 O E 30 ~
Zc L 2c SN
g L g I~
» 25 a 25 =

20 20

1 2 3 4 5 6 7 8 9 10 -75-50 =25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vec=55V, T=25°C Vee=5.5V,f=5MHz
15452B-5 15452B-6
Am27C800 2-165




uAMD PRELIMINARY

CAPACITANCE _
Parameter Test CDV042 CLV044 PD 042 PL 044
Symbol Parameter Description | Conditions Typ | Max | Typ | Max | Typ | Max | Typ | Max | Unit
CIN Input Gapacitance VIN=0 10 18 10 18 10 18 10 18 pF
Cout Output Capacitance Vout =0 10 18 10 18 10 18 10 18 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz

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

Am27C800
Parameter -125 -255
JEDEC | Standard| Description Test Conditions -120 -150 -200 -250 Unit
tavav tacc | Address to . Min - - - -
Output Delay E=OE=ViL ns
Max 120 150 200 250
teLav tce Chip Enable to SE-V Min - - - - ns
Output Delay =Y Max | 120 150 | 200 250
taLav toe Output Enable to SE - ViL Min - - - -
= ns
Output Delay Max 50 55 60 60
tEHQZ, toF Chiop Enabée HélGH Min 0 0 0 0
or Output Enable ns
tariaz | (Note 2) | < “whichever e | 0 I o o
comes first, to
Qutput Float .
taxax tod | Output Hold from Min 0 0 0 0 ns
Addresses, CE, or
OE, whichever - - - -
occurred first Max

Notes:
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep.
This parameter is only sampled and not 100% tested.

2.
3. Cautlon: The Am27C800 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied.
4

. QOutput Load: 1 TTL gate and Cr = 100 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45Vto 24V
Timing Measurement Reference Level: Inputs: 0.8 Vand 2.0 V
Outputs: 0.8 Vand 2.0 V
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SWITCHING TEST CIRCUIT
Device 2.7kQ
Under ’ 1 » VWA 50V
Test N o
- CL Diodes = IN3064

6.2 kQ or Equivalent

—a = = 15452B-7
CL = 100 pF including jig capacitance
SWITCHING TEST WAVEFORM
24V
20V 20V
> Test Points <
08V 08V
0.45V
Input Output
1154528-8

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.
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHto L fomHtoL
May Will Be
Change Changing
fromLto H fromLtoH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedance
“Off” State
KS000010
SWITCHING WAVEFORMS
2.4 I -
Addresses )] 2.0 Addresses Valid 2.0 )(
0.45 *08 0.8
—
CE/PGM \ 72
tce
— —
OE N: /
L I 7 tDF
weo = (Note 2)
tOH les]
. Note 1) .
High Z ( [TTT7 High Z
Output WAL Valid Output ) 15—

Notes:

15452B-9

1. OE/Vep may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc.
2. toF is specified from OE or CE, whichever occurs first.
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HIGH-SPEED CMOS ERASABLE
PROGRAMMABLE READ ONLY
MEMORIES (EPROMSs)

Section 3 High-Speed CMOS Erasable Programmable Read
Only Memories (EPROMS)

An Introduction to High-Speed EPROMSs

Am27H256  High-Speed 256K (32,768 x 8-Bit) CMOS EPROM
Am27H010  High-Speed 1 Mbit (131,072 x 8-Bit) CMOS EPROM

High-Speed CMOS Erasable Programmable Read Only Memories (EPROMSs)

3-1
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AN INTRODUCTION TO
HIGH-SPEED EPROMs

Advanced Micro Devices has consistently improved the CMOS process to manufacture
EPROMs in order to remain the technology leader in the marketplace. In addition to
providing lower cost and higher density EPROM solutions, AMD’s advanced CMOS
process and superior design techniques create the highest performance devices in the
industry. The devices that achieve high speed through process technology are identified
by the “Am27C"” nomenclature. 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 specifically
designed for speed. This “Am27H" family supports 35 ns and 45 ns access speeds
at the 256K and 1 Mbit densities, respectively.

These high speed “commodity” and high performance “27H” series of EPROMs allow
system designers to maximize microprocessor efficiency by matching clock speed with
access time. This performance edge also benefits digital signal processor (DSP) and
other designers by doing away with the need for expensive shadow RAM or external
glue logic in the case of bank interleaving.

HIGH SPEED EPROMs AND MICROPROCESSORS

With the 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. 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 Devices manufactures a full line of high speed EPROMs 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! This magnitude of performance degradation is not acceptable in the
competitive market of today.

In general, the number of cycles available for “0 wait state” operation for popular
microprocessors such as the Am386/286 are two cycles. Based on the above fact, the
typical EPROM access time can be calculated using the following formula:

EPROM Access Time = Total Time Available —
(Address Ready Delay + Address Buffer Delay +
Data Buffer Delay + uproc Set-Up Time)

An Introduction to High-Speed EPROMs 3-3
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The table below lists CPU clock speed and the required EPROM access time for the
given wait states.

Table 3-1

CPU Clock Walt EPROM Memory Access
Frequency States Access Time Cycle Time

40 MHz 1 45 ns 75 ns
33 MHz 30 ns 60 ns
33 MHz 60 ns 90 ns
33 MHz 90 ns 120 ns
25 MHz 45 ns 80 ns
25 MHz 85ns 120 ns
25 MHz 120 ns 160 ns
20 MHz 60 ns 100 ns
20 MHz 100 ns 150 ns
20 MHz 150 ns 200 ns
16 MHz 75 ns 125 ns
16 MHz 120 ns 187 ns

=2lo|Mv]|=jOoMd|=2|JO|NM]|-]|O

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, or
m utilize interleaving banks of memory

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

® duplication of memory components when pursuing a shadow memory
implementation

® increase of real estate and decreased reliability due to higher component count

Advanced Micro Devices offers a better solution to eliminating wait states. High speed
(35 ns — 120 ns) EPROMs are available, and designing a system using them is very
easy. Don’t add wait states! Most EPROM 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 manufacture. May we suggest that you use zero wait states
in their formula and choose one of AMD’s High Speed EPROMs.

34
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BOARD LAYOUT METHODS FOR HIGH-SPEED EPROMs

Now that you have made the decision to get maximum performance from your micropro-
cessor here are a few 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 from the 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 standard setup and then modify it to fit the current design.

Rule of thumb 1: ‘
® Place a 0.1 uF capacitor as close as possible to every IC between Vcc and GND.

B Place a 1.0 uF capacitor between Vcc and GND for every four ICs on a power trace.
Rule of thumb 2:
B 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.

Figure 3-1

Typical Noise Isolation Between Vcc and GND

O
O
O
O
o O
1 0

GND 17061A-1
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Figure 3-2 Typical Ground Plane Heat Relief Pattern
® If power planes cannot be used, 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 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 4:
When wiring a prototype do not channel the wires. This looks nice but you wili 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 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.
Figure 3-3 Example of a Crow Foot Pattern
Signal
Source
O ] O 1 O 1
O ] ~ O 1
O y ] n|
O \\ ] O [
N
C ] (N [ u|
C 5 G ] C ]
O n G i O g
O ] O [ C 1
17061A-3
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Figure 3-4 Example of a Daisy Chain Pattern

Signal
Source
O O | O ]
O i O u| O u|
O [ 1 [] i)
O ol O [ u 0
O 1 O il ] 0
C ?l/’: 1 O u
O O ] O 5
O B O | O 1

17061A-4

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

Figure 3-5 Example of a Modified Crow Foot Pattern

Signal

Source
O O 1 [ ]
O NI~ C u
O ] ]
d p A\ P =
O 3/ O ]
O O 1 O ]
O ] (1 [ ]
O 1 O 1 O []

17061A-5
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tor SPECIFICATIONS AND SYSTEM DESIGN CONSIDERATIONS

There are two specifications listed in data sheets—Output Enable to Output Delay (toe)
and Output Enable to Output Float (tor )—that are not always taken into account when
designing a system. These two parameters respectively specify how much time the
device takes to provide valid data on the bus when OE is asserted and when data is no
longer available when OE is deasserted. This information is very important to avoid a
bus contention problem in the final design.

The toe parameter is easy to test, but is very dependent on the output drive capacity of
the device and the capacitive loading of the bus that the device is driving. The device
must drive the bus to valid logic levels within this time limit.

The tor specification, which stands for Time to Data Float, is the maximum time it takes
for a device to no longer be driving a bus. The device does not necessarily have to drive
the bus to any voltage level, but only to a level that does not prevent another device
from driving the bus. This definition is very critical when testing a part and consequently
also affects the decisions made by the system designer. The above definition is not tied
to the voltage level of the output and consequently, the loading capacitance has no
effect on this parameter from the system point of view. This at first may seem inac-
curate, but if the node is no longer being driven, then the voltage on the node resulting
from the loading capacitance has an R-C time constant that is independent of

the device.

Figure 3-6 Device Output dV/dT Curves
RC Time
Constant
Output
Voltage
-+ {oF —4
Time
17061A-6
The capacitive loading is a test issue and is of considerable importance. To test tor, the
test engineer must look for a voltage change in order to detect when the device is no
longer driving the bus. With the voltage change being the only way to test this, the
external R-C time constant must be minimized to give the most accurate measurements.
The systems designer must take the bus loading capacitance into account when dealing
with tacc, tce and toe but not for tor.
3-8 An Introduction to High-Speed EPROMs
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256 Kilobit (32,768 x 8-Bit) High Speed CMOS EPROM

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
W Fast access time
— 35ns
M JEDEC-approved pinout
— Pin compatible with Am27C256
B Single +5 V power supply
H +10% power supply tolerance available

B 100% Flashrite™ programming
— Typical programming time of 4 seconds

N Latch-up protected to 100 mA from -1 V to
Vece+1V

B High noise immunity

M Standard 28-pin DIP, PDIP, 32-pin LCC and
PLCC packages

B DESC SMD No. 5962-86063

GENERAL DESCRIPTION

The Am27H256 is an 256 Kbit ultraviolet erasable pro-
grammable read-only memory. It is organized as 32K
words by 8 bits per word, operates from a single +5 V
supply, and features fast single address location pro-
gramming. 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 35 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27H256 offers
separate Output Enable (OE) and Chip Enable (CE)

controls, thus eliminating bus contention in a muitiple
bus microprocessor system.

AMD's CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 220 mW in active mode, and 50 mW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27H256 supports AMD’s Flash-
rite™ programming algorithm (100 ps pulses) resulting
in typical programming time of 4 seconds.

BLOCK DIAGRAM

Data Outputs

o—> Vep DQO-DQ7
o—» Vcc A
o—>
s INNNNNNN)
= Qutput Enable >
OF = “Chip Enable Output
CE —» and Buffers
Prog Logic >
" Y > Y
— L ) :
) Decoder . > Gating
A0-A14 -
Address —>
Inputs —> X 262,144-Bit
— Decoder . »1  Cell Matrix
— ) 4
L]
— >
\' e 14944C-1

Publication# 14944 Rev.C Amendment/0
{ssue Date: July 1993
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PRODUCT SELECTOR GUIDE
Family Part No. Am27H256
Ordering Part Number

Vcec £5% -35V05

Vce + 10% -35 -45
Max Access Time (ns) 35 -45
CE (E) Access Time (ns) 35 -45
[GE (G) Access Time (ns) 20 20

CONNECTION DIAGRAMS

Top View ,
DIP . PLCC/LCC
Vep t-;:\./ 28] vee g
A2 ]2 27[] A14 2
A7l 3 26 [] A13 nz£9 822
As ] 4 25 [] A8
Asls 24 [1 A9 ...
A []s 23] A11 A6 A8
all7 22 [1GE @) AS A9
A []s 210 at0 A4 A11
Ao 20 [1cE @ 22 gé_ @
Ao ] 10 19 {1 oa7 A1 A10
pao [ 11 18 [1 Das A0 CE E)
pat 12 17Q0bas NC DQ7
paz [] 13 16 [1 bQ4 DQo bas
Ves [] 14 15 ] DQs3
LU
- N g M <
14944C-2 g g g% 8 g §
Notes: =3
1. JEDEC nomenclature is in parentheses. g 14944C-3
2. Don'tuse (DU) for PLCC.
PIN DESIGNATIONS LOGIC SYMBOL
AO-A14 = Address Inputs
CE (E) = Chip Enable 15
DQO-DQ7 = Data Inputs/Outputs I> A0-A14
NC = No Internal Connection
OE (G) = Output Enable Input 8
Vee = Vcc Supply Voltage DQo-DA7 <I>
Vep = Program Supply Voltage
Vss = Ground —%E®
—»{ OE (G)
14944C-4
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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:

AM27H256 35 D c

L— OPTIONAL PROCESSING
Blank = Standard Processing
B = Burn-ln

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

| Industrial (—40°C to +85°C)

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

oo

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

DEVICE NUMBER
Am27H256
256 Kilobit (32,768 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations
AM27H256-35 DC, DCB, DI, DIB,
AM27H256-35V05 | LC, LI, LCB, LIB

Valid Combinations list configurations planned to
be supported in volume for this device. Consult

AM27H256-45 DC. DCB, DE, DEB the local AMD sales office to confirm availability of
DL DIB. LC. LCB. specific valid combinations and to check on newly
: Ll LB, LE, LEB released combinations.

Am27H256 3-11
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ORDERING INFORMATION
OTP Products

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

AM27H256 35

1T
o

T— OPTIONAL PROCESSING
Blank = Standard Processing

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

PACKAGE TYPE

P = 28-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
Am27H256
256 Kilobit (32,768 x 8-Bit) CMOS OTP EPROM

Valid Combinations Valid Combinations
AM27H256-35V05 PC. JC Valid Combinations list configurations planned to
AM27H256-45 ' 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.

3-12 Am27H256
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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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27H256 45 B X A

I—— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE
X = 28-Pin Ceramic DIP (CDV032)

DEVICE CLASS
/B = Class B

. SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27H256
256 Kilobit (32,768 x 8-Bit) CMOS EPROM

Valid Combinations Valid Combinations

AM27H256-45 /BXA, /BUA 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 and to check on newly
released combinations.

Group A Tests

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

Am27H256 3-13
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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 dos-
age can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 A—with intensity of
12,000 uW/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 wavelengths
" shorter than 4000 A. Although erasure times will be
much longer than with UV sources at 2537 &, exposure
to fluorescent light and sunlight will eventually erase the
Am27H256 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 Am27H256

Upon delivery or after each erasure the Am27H256 has
all 262,144 bits in the “ONE” or HIGH state. “ZEROs”
are loaded into the Am27H256 through the procedure of
programming.

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

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

The Flashrite algorithm reduces programming time by
using 100 ps 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 orthe maximum is reached. This processisre-
peated while sequencing through each address of the
AmM27H256. This part of the algorithm is done at Vcc =
6.25 V to assure that each EPROM bitis programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vec = Vpp =5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.
Program Inhibit

Programming of multiple Am27H256 in parallel with dif-
ferent data is also easily accomplished. Except for CE,

all like inputs of the parallel Am27H256 may be com-
mon. A TTL low-level program pulse applied to an
Am27H256 CE input with Vep = 12.75V +0.25V and OE
high, will programthat Am27H256. A high-level CE input
inhibits the other Am27H256 devices 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 Vinand
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 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 Am27H256.

To activate this mode, the programming equipment
must force 12.0 V + 0.5 V on address line A3 of the
Am27H256. Two identifier bytes may then be se-
quenced from the device outputs by toggling address
line AO from ViL to Vik. All other address lines must be
held at Vi during auto select mode.

Byte 0 (A0 = Vi) represents the manufacturer code, and
byte 1 (A0 = ViH), the device 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, with the MSB (DQ7) 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 ad-
dresses are stable, address access time (tacc ) is equal
to the delay from CE to output (tce ). Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. Datais
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.

3-14 Am27H256
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Standby Mode

The Am27H256 has a standby mode which reduces the
maximum Vec current to 50% of the active current. It is
placed in standby mode whenCE is at Viu. The amount
of current drawn in standby mode depends on the fre-
quency 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 re-
duce actual standby current.

Output OR-Tieing

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

B Low memory power dissipation
B 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 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
Vee and Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7-pF bulk electrolytic capacitor should be used
between Vcc and Vss 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 Ao A9 Vep Outputs
Read ) Vi ViL A0 A9 Vee Dour
Output Disable Vi ViH X X Vee Hi-Z
Standby VIH X X X Vee Hi-Z
Program ViL ViH X X Vep Din
Program Verify ViH ViL X X Vep Dour
Program Inhibit VH VH X X Vep Hi-Z
Auto Select | Manufacturer Code ViL ViL ViL VH Vce 01H
(Note 3) Device Code ViL ViL ViH VH Vee 10H
Notes:
1. VH=120V+05V
2. X = Either ViHor ViL
3. A1-A8=A10-A14 =V
4. The Am27H256 uses the same Flashrite algorithm during programming as the Am27C256.
Am27H256 3-15
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature
OTPProducts ................. —65°C to +125°C
All OtherProducts .............. -65°C to +150°C
Ambient Temperature
with Power Applied ............. -55°C to +125°C

Voltage with Respect to Vss

All pins except A9,Vep Vec . ... —0.6 Vto Vcc +0.5V

(Note 1)

Agand Vep(Note2) ............ -0.6Vto+13.5V
Vee o -06Vto+7.0V
Notes:

1. Minimum DC voltage on input or I/O pins is 0.5 V.. During
transitions, the inputs may overshoot Vss to -2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and I/O
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for
periods up to 20 ns.

2. For A9 and Vpp the minimum DC input is —0.5 V. During
transitions, A9 and Vep may overshoot Vss to -2.0 V for
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V
for any period of time .

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

Case Temperature (Tc) ... .... -55°C to +125°C

Supply Read Voltages
Vec for Am27H256-XXV05 ... +4.75V10 +5.25V

Vecfor Am27H256-XX0 .. ... +4.50 Vto +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 range unless otherwise specified.
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested
unless otherwise noted)

Parameter
Symbol | Parameter Desctiption Test Conditions Min Max Unit
VoH Output HIGH Voltage loH = —4 mA 24
Vou Output LOW Voltage loL =12 mA 0.45 \
VH Input HIGH Voltage 2.0 Vcec + 0.5 \
ViL Input LOW Voltage -0.3 +0.8 V.
C/l Devices 1.0
] Input Load Current VIN =0 Vto +Vcc pA
E/M Devices 1.0
C/I Devices 10.0
Lo QOutput Leakage Current Vout =0V to +Vcc pA
E/M Devices 10.0
lcct Vcc Active Current CE = Vi, f = 10 MHz C/l Devices 50
(Note 3) lout = 0 mA mA
E/M Devices 60
lcc2 Vce Standby Current CE=VH C/l Devices 25 mA
E/M Devices 35
Ipp1 Vpp Current During Read CE = OE = VI, VPP = Vce 100 uA
Notes:

1. Vec must be applied simuitaneously or before Vep, and removed simuitaneously or after Vep.

2. Caution: The Am27H256 must not be removed from (or inserted into) a socket when Ve or Vee is applied.
3. e is tested with OEVep = Vin to simulate open outputs.
4. 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 Ve + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns.
70 / 55
= 60 < . 50
g v &
3% o 5<
> c 50 = O Ed4s
a.-= 1 3£ I~
aQ a \\
(/3) / > —]
40 ® 40
30 35
1 2 3 4 5 6 7 8 9 10 -60 -40 =20 O 20 40 60 80 100 120 140
Frequency in MHz Temperature °C
14944C-5 14944C-6
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee =5.0V, T=25°C Vee =5.0V, f=10 MHz
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CAPACITANCE
Parameter Test CDV028 CLV032 PD 028 PL 032
Symbol Parameter Description | Conditions Typ | Max| Typ | Max | Typ | Max | Typ | Max | Unit
CiN Input Capacitance ViN=0 6 12 6 12 8 12 8 12 pF
Cour Output Capacitance Vout =0 8 15 6 15 10 15 10 15 pF
Notes:

1.
2.

This parameter is only sampled and not 100% tested.
Ta =+25°C, f= 1 MHz.

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 Am27H256
Symbols ~35V05
JEDEC Standard Parameter Description Test Conditions -35 -45
tavav tRcc Address to CE=0E =V Min
Output Delay CL=Cy Max 35 45
tELQv 1CE Chip Enable to OE = V. Min
Output Delay CL=Cu Max 35 45
taLav toE Output Enable to CE = VL Min
Output Delay CL=Cu Max 20 20
teHQzZ, toF Chip Enable HIGH or CL=Cr2 Min 0 0
Output Enable HIGH,
taHQz (Note 2) whichever comes Max 20 20
first, to Output Float
taxax toH Output Hold from Min 0 0
Addresses, CE, Max
or OE, whichever
occurred first
Notes:

1.

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

2. This parameter is only sampled and not 100% tested.
3.
4. Output Load: 1 TTL gate and C = CL

Caution: The Am27H256 must not be removed from (or inserted into) a socket or board when Vep or Vcc is applied.

Input Rise and Fall Times: 5 ns
Input Pulse Levels: 0 Vto 3 V.
Timing Measurement Reference Level: 1.5 V for inputs and outputs
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SWITCHING TEST CIRCUIT
Devi Ru
evice AAA °
Under | A
Test
I CL
R.=121Q
V=19V
Cu =30 EF
Ce=5p 14944C-7

SWITCHING TEST WAVEFORM

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 < 5 ns.

14944C-8

Am27H256
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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 fromLto H
Don't Care, Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High

Impedence
“Off” State
KS000010

SWITCHING WAVEFORMS

3V

Addresses ‘)e— 15V Addresses Valid
ov

3

————
CE B -
\ J
tcE
—
OE N‘_ A
I‘— -———— ) tDF
. t0E —] (Note 2)
ACC tOH las]
. Note 1) —-_——— ;
High Z ( c High Z
Output ‘ (((((Sk_ Valid Output E)); Eg—
14944C-9

Notes:

1. OFE may be delayed up to tacc - toE after the falling edge of the addresses without impact on tacc.

2. tpF is specified from OE or CE, whichever occurs first.
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1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM

I

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fast access time
— 45ns
B JEDEC-approved pinout
— Plug in upgrade of standard 1 Mbit EPROMs
— Easy upgrade from 28-pin JEDEC EPROMs
R Single +5 V power supply
B +10% power supply tolerance available

M 100% Flashrite™ programming
— Typical programming time of 16 seconds
B Latch-up protected to 100 mA from -1 V to
Vec+1V
B High noise immunity

B Compact 32-pin DIP, PDIP, LCC and PLCC
packages

@ DESC SMD No. 5962-89614

GENERAL DESCRIPTION

The Am27H010 is a 1 Mbit ultraviolet erasable program-
mable read-only memory. It is organized as 131,072
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) PDIP and
PLCC packages.

Typically, any byte can be accessed in less than 45 ns,
allowing operation with high-performance microproces-
sors without any WAIT states. The Am27H010 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 220 mW in active mode, and 50 mW in
standby mode.

All signals are TTL levels, including programming sig-
nals. Bit locations may be programmed singly, in blocks,
or at random. The Am27H010 supports AMD’s Flash-
rite™ programming algorithm (100 ps pulses) resulting
in typical programming time of 16 seconds.

BLOCK DIAGRAM

Data Outputs
o— Vpp DQo-DQ7
O—> Vss —— A
o—» Vcc
titeees
== QOutput Enable >
OF —>1 Chip Enable Output
CE —>» and Buffers
Prog Logic >
—> >
( Y " Y
. Decoder . - Gating
A0-A16 —>
Address ﬁ —>
Inputs —> X 1,048,576-Bit
— Decoder ry > Cell Matrix
—> :
_ —> e >
12750D-1

Publication# 12750 Rev.D Amendment/0
Issue Date: July 1993
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PRODUCT SELECTOR GUIDE
Family Part No. Am27H010
Ordering Part No:
vee 5% -45V05 -90v05
vee $10% -45 -55 -70 -90
Max Access Time (ns) 45 55 70 90
CE (E) Access (ns) 45 55 70 90
OE (G) Access (ns) 20 25 35 40
CONNECTION DIAGRAMS
Top View
DIP PLCC/LCC
ver [} 10~ 32[] vee
A6 []2 31 [] PGm (F)
A5 [] 3 30 [JNC
A2 [] 4 29 [1 A14
A7 ls 28 [1 A13
As [ 27 a8 A7 At4
As 17 26[] Ao A6 A13
A4 ] 8 25 [ A11 A5 A8
phe  moEE " ot
A2 ] 10 23 [] Ao A2 OE ()
At [] 11 22 [ICE E) Al A10
Ao [} 12 21{] pa7 AO CE (B)
pao [} 13 20 [1 bQs6 DQo baz
pat [} 14 19 [J bas
paz [ 15 18 [] DQ4
Vss [} 16 17 ] pa3
12750D-2 12750D-3
Note:

1. JEDEC nomenclature is in parentheses.

PIN DESIGNATIONS

LOGIC SYMBOL

A0-A16 = Address Inputs
CE (E) = Chip 17
DQO0-DQ7 = Data Inputs/Outputs i> A0-A16
NC = No Internal Connection
OE (G) = Output Enable Input 8
PGM(P) = Program Enable Input DQO-DQ7 <I>
Vce = VccSupply Voltage TE®
Vep = Program Supply Voltage G ()
Vss = Ground —

—»|{ OE (G)

12750D-4
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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:

AM27HO10  _-45

{o

B
[— OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-In

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

I Industrial (-40°C to +85°C)

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

nowou

PACKAGE TYPE

D = 32-Pin Ceramic DIP (CDV032)

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

Valid Combinations

AM27H010-45 | DC, DCB, DI, DIB,
AM27H010-45V0s | LC, LI, LCB, LIB

AM27H010-55 DC, DCB, DE, DEB,
AM27H010-70 DI, DIB, LC, LCB, LI,

AM27Ho10-90 | LIB.LE. LEB

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27H010
1 Megabit (131,072 x 8-Bit) High Speed CMOS 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 and 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:
' L— OPTIONAL PROCESSING

Blank = Standard Processing

AM27H010 =55

(5]
io
(9]

TEMPERATURE RANGE
C = Commercial (0°C 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

DEVICE NUMBER
Am27H010
1 Megabit (131,072 x 8-Bit) High Speed CMOS OTP EPROM

Valid Combinations Valid Combinations

AM27H010-55 Valid Combinations list configurations planned to
AM27H010-70 be supported in volume for this device. Consult
- PC, JC the local AMD sales office to confirm availability of
AM27H010-90 o ; i att
specific valid combinations and to check on newly
AM27H010-90V05 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-883 requirements. The order number (Valid Combination)
is formed by a combination of:

AM27H010

=S5

X A

T— LEAD FINISH

A = Hot Solder Dip

ACKAGE TYPE
= 32-Pin Ceramic DIP (CDV032)
= 32-Pin Rectangular Ceramic Leadless Chip
Carrier (CLV032)

P
X
u

DEVICE CLASS
/B = Class B

Valid Combinations

AM27H010-55

AM27H010-70

AM27H010-90

/BXA, /BUA

SPEED OPTION
See Product Selector Guide and Valid Combinations

DEVICE NUMBER
Am27H010
1 Megabit (131,072 x 8-Bit) High Speed CMOS 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 and 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 Am27H010

In order to clear all locations of their programmed con-
tents, it is necessary to expose the Am27H010 to an
ultravioletlight source. A dosage of 15 W seconds/cm?is
required to completely erase an Am27H010. This dos-
age can be obtained by exposure to an ultraviolet
lamp—wavelength of 2537 A—with intensity of
12,000 uW/cm?for 15 to 20 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 wavelengths
shorter than 4000 &. Although erasure times will be
much longer than with UV sources at 2537K, exposure
to fluorescent light and sunlight will eventually erase the
Am27H010 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 Am27H010

Upon delivery 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 V +
0.25V is applied to the Vep, CE and PGM is at Vi and
OE=VH.

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

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 orthe maximumis reached. This process is re-
peated while sequencing through each address of the
Am27H010. This part of the algorithm is done at Vcc =
6.25 Vto assure that each EPROM bitis programmed to
a sufficiently high threshold voltage. After the final ad-
dress is completed, the entire EPROM memory is veri-
fied at Vcc = Vpp = 5.25 V.

Please referto Section 6 for programming flow chart and
characteristics.

Program Inhibit

Programming of multiple Am27H010 in parallel with dif-
ferent data is also easily accomplished. Except for CE,
all like inputs of the parallel Am27H010 may be com-
mon. A TTL low-level program pulse applied to an

Am27H010 CE input and with Vpp = 12.75 V£ 0.25 V,
PGM Low and OE High will program that Am27H010. A
high-level TE input inhibits the other Am27H010 de-
vices 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 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
programming algorithm. This mode is functional in the
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 V = 0.5 V on address line A9 of the
Am27H010. 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 (A0 = ViL) represents the manufacturer code, and
byte 1 (A0 = ViH), the device code. For the Am27H010,
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 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 ad-
dresses are stable, address access time (tacc) is equal
to the delay from CE to output (toe). Output Enable (OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. Datais
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 Am27H010 has a standby mode which reduces the
maximum Vcc current to 50% of the active current. ltis
placed in standby mode when CE is at ViH. The amount
of current drawn in standby mode depends on the fre-
quency and the number of address pins switching. The
Am27H010 is specified with 50% of the address lines
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toggling at 10 MHz. A reduction of the frequency or
quantity of address lines toggling will significantly re-
duce the actual standby current.

Output OR-Tieing

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

B Low memory power dissipation
B Assurance that output bus contention will not occur

itis recommended that CE be decoded and used as the
primary device-selecting function, while OE/Vep 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 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
Vcce and Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive ef-
fects of the printed circuit board traces on EPROM ar-
rays, a 4.7-uF bulk electrolytic capacitor should be used
between Vcc and Vss 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 OE PGM Ao A9 Vep Outputs
Read ViL ViL X A0 A9 VH Dour
Output Disable ViL ViH X X X . VIH Hi-Z
Standby (TTL) VIH X X X X VH Hi-Z
Program Vi VIH ViL X X Vep DiN
Program Verify ViL Vi ViH X X Vep Dour
Program Inhibit VIH X X X Vep Hi-Z
Auto Select Manufacturer Code ViL ViL Vi VH Vee 01H
(Note 3) | pevice Code viL viL VIH VH Vce OEH
Notes:

1. Vw=120Vz05V

2. X = Either Vi or ViL

3. A1-A8=A10-A18= Vi
4.

The Am27H010 uses the same Flashrite algorithm as the Am27C010.
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature

OTPProducts ................. —65°C to +125°C
All Other Products . ............. -65°C to +150°C
Ambient Temperature

with Power Applied ............. -55°C to +125°C

Voltage with Respect to Vss

All pins except A9,Vep,Vce ... -0.6VtoVec+0.5V

(Note 1)

AgandVep(Note 2) ............ -0.6Vto+13.5V
VEC oo -06Vto+7.0V
Notes:

1. Minimum DC voltage on input or I/O pins is —0.5 V. During
transitions, the inputs may overshoot Vss to 2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and I/O
pins is Vcc + 0.5 V which may overshootto Vce +2.0 V for
periods up to 20 ns.

2. For A9 and Vee the minimum DC input is —0.5 V. During
transitions, A9 and Vep may overshoot Vss to 2.0 V for
periods of up to 20 ns. A9 and Ve must not exceed 13.5 V
for any period of time.

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.

OPERATING RANGES
Commercial (C) Devices

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

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

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

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

Vecfor Am27H010-XXV05 ... +4.75V10+5.25V

Vecfor Am27H010-XX0 ... .. +4.50Vto +5.50V

Operating ranges define those limits between which the
functionality of the device is guaranteed.
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DC CHARACTERISTICS over operating range unless otherwise specified
(Notes 1, 2, 3 and 4) (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 \
VoL Output LOW Voltage loL = 12 mA 0.45 \
VIH Input HIGH Voltage 2.0 Vcec + 0.5 v
ViL Input LOW Voltage -0.5 +0.8 v
I Input Load Current VIN =0 Vto +Vce C/I Devices 1.0
E/M Devices 1.0 hA
ILo Output Leakage Current Vout =0 Vto +Vce C/l Devices 10 WA
E/M Devices 10
lcci Vce Active Current CE = Vi, f = 10 MHz C/l Devices 50
(Note 3) lout = 0 mA E/M Devices 60 mA
lcc2 Vce Standby Current CE=VH C/l Devices 25 A
E/M Devices 35
IpP1 Vpp Current During Read CE = OE = Vi, Vpp = Vce 100 uA
Notes:

1. Vec must be applied simultaneously or before Ver, and removed simultaneously or after Vep.
2. Caution: The Am27H010 must not be removed from (or inserted into) a socket when Vcc or Ve is applied.
3. lec: is tested with OE/NVee = Vi to simulate open outputs.
4.

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 Ve + 0.5 V, which may overshoot to Voc + 2.0 V for periods less than 20 ns.

80 60
70 // 55 \
N
*S 60 .g 50 \\\
S« = <
2 E 50 v 3T s
g >c [
3 / &
(7] p=]
40 / o 40
30 35
1 5 10 15 20 25 30 -60 —40 =20 O 20 40 B0 80 100 120 140
Frequency in MHz Temperature °C
12750D-5 12750D-6
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee =5.0V, T=25°C Vee =5.0V, =10 MHz
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CAPACITANCE

Parameter Test CDV032 CLV032 PD 032 PL 032
Symbol | Parameter Description Conditions Typ | Max| Typ | Max | Typ | Max | Typ | Max | Unit

CiN Input Capacitance VIN=0 6 12 6 12 8 12 8 12 pF
Cout Output Capacitance Vout =0 8 15 6 15 10 15 10 15 pF
Notes:

1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz

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 Am27H010
Symbols Parameter ~a5v05 ~90V05
JEDEC Standard | Description Test Conditions -45 -55 -70 -90 Unit
tavav trcc Address to CE =0OE = VL | Min ns
Output Delay CL=Cu Max 45 55 70 90 ns
fELav tce Chip Enable to BE = Vi Min ns
Output Delay CL=Cu Max 45 55 70 90 ns
taLav toE Output Enable to CE=ViL Min ns
Output Delay CL=Cu Max 20 25 35 40 ns
teHaz, toF Chip Enable HIGH or Min 0 0 0 0 ns
taHaz (Note 2) Sg:g#;\i’:ag;:‘f“ CL=Ce Max | 20 25 as 40 ns
first, to Output Float
taxax toH Output Hold from Min 0 0 0 0 ns
Addresses, CE, Max ns
or OE, whichever
occurred first

Notes:

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

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

3. Caution: The Am27H010 must not be removed from (or inserted into) a socket or board when Vpp or Ve is applied.
4.

Output Load: 1 TTL gate and C = CL
Input Rise and Fall Times: 5 ns
Input Pulse Levels: 0 Vto 3 V.
Timing Measurement Reference Level: 1.5 V for inputs and outputs
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SWITCHING TEST CIRCUIT

Device
Under
Test

R.
| NN—e VL
:I: CL
RL=121Q
VL=19V
CL1=30pF 12750D-7
Ct2=5pF

SWITCHING TEST WAVEFORM

3V
1.5 <+—— Test Points ——>X1 5
oV

QOutput
12750D-8

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 <5 ns.
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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
from Lto H fromLto H
Don't Care, Changing
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High
Impedence
“Off” State
KS000010
SWITCHING WAVEFORMS
3V —_———
Addresses 36— 15V Addresses Valid 15V
ov —_———
e \
[—— {CE ——>]
OF N‘_
- toF
mé‘_ toE =1 (Note 2)
toH
. Note 1) -—— .
High Z ( c High Z
Output (i(«j Valid Output [) ) —
12750D-9

Notes:

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

2. toF is specified from OF or CE, whichever occurs first.
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LOW VOLTAGE CMOS ERASABLE
PROGRAMMABLE READ ONLY
MEMORIES (EPROMs)
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An Introduction to Low Voltage EPROMS .............. ... .. ... ... ... 4-3
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AN INTRODUCTION TO
LOW VOLTAGE EPROMs

Advanced Micro Devices is committed to being the technology leader in Non-Volatile
memories and therefore, continues to focus on developing superior memory products
that serve the needs of our customers. Our technology leadership is evidenced by our
offering of a complete line of EPROMSs, the highest performance and density EPROM
products in the marketplace as well as the industry’s smallest die sizes. We are now
proud to announce a family of Low Voltage (3.3 V) EPROMs to complement our product
offering.

In the recent past, momentum for the need of Low Voltage ICs has been exponentially
growing. The Electronics industry has demonstrated a well established trend of product
improvements and enhancements while simultaneously decreasing the size and cost
of the equipment. Typical examples of this phenomenon is the notebook and
sub-notebook class of personal computers and the cellular phones of today. This

trend towards “miniaturization” is expected to continue with the market demanding even
smaller formfactors and increasing portability—in the form of handheld instrumenta-
tion—but with the same capability and performance levels that is available from their
larger counterparts.

This trend of smaller formfactors and increasing portability forces manufacturers to
constantly reduce the size and weight of their equipment. As batteries consume an
increasingly larger share of the size and weight of the portable equipment, many
manufacturers are now looking to reduce the number of batteries and/or lowering the
power consumption i.e., the battery drain. This has led to the migration towards Low
Voltage ICs. For example, a portable computer that utilizes 5.0 V components com-
monly needs five 1.2 V secondary (rechargeable) Nickel Cadmium or five 1.5 V primary
(throw-away) alkaline batteries. By switching to 3.0 V components the required number
of batteries now becomes three, thereby effectively reducing the weight of the heaviest
component in the system by 40%. Switching to a 3.0 V operation from a 5.0 V operation
also cuts down the power consumption significantly. As power is proportional to the
square of the voltage, reducing the operating voltage from 5.0 V to 3.0 V results in
power savings of at least 57%. This power consumption can further be reduced if the
current level of the individual devices is lowered.

In keeping with our philosophy of offering memories that solve customers’ needs, AMD
is proud to announce a family of 3.3 V EPROMSs. This Low Voltage family, designated
as "Am27LV", is offered with two voltage ranges. The first has a Vcc tolerance level of
3.3 V+10% — 3.0 V to 3.6 V— making it suitable for use in systems that have regu-
lated power supplies, and second, a voltage range of 2.7 V to 3.6 V making it ideally
suited for battery operated systems.

This family complies with the recently approved JEDEC standards on Low Voltage.
These devices typically have lower active and standby current levels than their 5.0 V
counterparts thereby reducing the power consumption by as much as 83%. These
products are also pin-compatible with their 5.0 V counterparts and are being offered in
the traditional EPROM packages.

An Introduction to Low Voitage EPROMs 4-3
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1 Megabit (131,072 x 8-Bit) CMOS EPROM
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DISTINCTIVE CHARACTERISTICS
W Single +3.3 V power supply
— Regulated power supply 3.0 V-3.6 V
— Unregulated power supply 2.7 V-3.6 V
(for battery operated systems)
M Low power consumption:
— 10 pA typical CMOS standby current
— 90 pW maximium standby power
— 54 mW maximum power at 5 MHz
M Fast access time—120 ns
N JEDEC-approved pinout
— Pin compatible with 5.0 V 1 Mbit EPROM
— Easy upgrade from 28-pin EPROMs

B Fast Flashrite™ programming
— Typical programming time of 16 seconds

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

W High noise immunity

M Compact 32-pin DIP package requires nho
hardware change for upgrades to 8 Mbit

B Versatile features for simple interfacing
— Both CMOS and TTL input/output compatibility
— Two line control functions

GENERAL DESCRIPTION

The Am27LV010 is a low voltage, low power 1 Mbit,
ultraviolet erasable, progammable read-only memory,
organized as 128K words by 8 bits per word.

The Am27LV010operates froma single power supply of
3.3 V and is offered with two power supply tolerances.
The Am27LV010 has a Vcc tolerance range of 3.3 V +
0.3 V making it suitable for use in systems that have
regulated power supplies. The Am27LV010B has avolt-
age supply range of 2.7 V-3.6 V making it an ideal part
for battery operated systems.

Maximum power consumption of the Am27LV010 in
standby mode is only 90 pW. If the device is constantly
accessed at 5 MHz, thenthe maximum power consump-
tion increases to 54 mW. These power ratings are sig-
nificantly lower than typical EPROMs. Also, as power
consumption is proportional to voltage squared, 3.3 V

devices consume at least 57% less power than their
5.0 Vcounterparts. Due toits lower current and voltage,
the Am27L.V010 is well-suited for battery operated and
portable systems as it extends the battery life in these
systems. Typical applications are notebook and hand-
held computers as well as cellular phones.

The Am27LV010 is packaged in the industry standard
32-pin windowed ceramic DIP and LCC packages, as
well as one-time programmable (OTP) packages. This
device is pin-compatible with the 5.0 V devices.

The Am27LV010 uses AMD'’s Flashrite™ programming
algorithm (100 us pulses) resulting in typical program-
ming time of 16 seconds. This device is manufactured
on AMD’s sub-micron process technology which pro-
vides high speed, low power and high noise immunity.

BLOCK DIAGRAM
o— Ve
O— Vss
O Ve

Data Outputs
DQo-DQ7

11ttt

OE —{ Output Enable

_— Chip Enable
CE —* and

PGM —*™1 Prog Logic

Output Buffers

Y
Decoder

Y-Gating

A0-A16

Address <
Inputs X

Decoder

1,048,576-Bit
Cell Matrix

17341A-1
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PRODUCT SELECTOR GUIDE
Family Part No Am27LV010/Am27LV010B
Ordering Part No:
Am27LV010 (3.0 V -3.6 V) -120 -150 -200 -250 -300
Am27LV010B (2.7 V-3.6 V) -150 -150 -200 -250 -300
Max Access Time (ns) 120 150 200 250 300
CE (E) Access (ns) 120 150 200 250 300
OE (G) Access (ns) 50 65 75 100 120
CONNECTION DIAGRAMS
Top View
DIP PLCC/LCC
N
vep [J1 @ 3217 vee
A6 ]2 31[] PGM (P)
A5 3 30f] NG
A4 29[] A14
A2[s 28] A13
As []s 27[] A8 A4
As 7 267 A9 A13
ra]s 25 a At :g
A3 ]9 24[] CE@) A11
A2 10 23[] Ato OE (G)
A 22[] CE(E) A10
Ao [] 12 21[] pa7 857“5)
Dao [] 13 20[] DQ8
DQ1 [ 14 19]] pas
ba2 E 15 18 ] pas 17341A-3
3 .
vss [} 16 17 ba 17341A-2
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.
TSOP*
Al1 1@ 32 = ©E
A9 2 31 |3 Ato
as ] 3 30 1 CE
A3 B 4 . 29 £ DQ7
A4 ] 5 28 |2 DQe
NC E 6 27 |3 DQs
PGM 7 Am27LV010/ 26 [ DQ4
Vec &} 8 Am27LV010B 25 2 Das3
Vpp g 9 Standard Pinout 24 33 Vss
Ate 10 23 [ DQ2
Ats O 14 22 % DQ1
A12 g 12 21 DQO
A7 13 20 g A0
A6 4 14 19 Al
as O 15 18 (1 A2
A4 T 16 17 A3
*Contact local AMD sales office for package availability. 1734143
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PIN DESCRIPTION LOGIC SYMBOL

A0-A16 = Address Inputs

CE(E) = Chip Enable Input % AG_ATS

DQO-DQ7 = Data Input/Outputs 8

NC = No Internal Connect bQo-Da7 <i>
—_— ———| CE(E)

OE (G) = Output Enable Input

PGM(P) = Program Enable Input —"| PGM(P)

Vee = Vcc Supply Voltage —| CE (G)

Vee = Program Supply Voltage 17341A-4
Vss = Ground
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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:

AM27LV010 120 D C B

-I-—— OPTIONAL PROCESSING

Blank = Standard processing
B = Burmn-in

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

I = Industrial (—40°C to +85°C)

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

PACKAGE TYPE

D = 32-Pin Ceramic DIPéCDV032)

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

SPEED OPTION
See Product Selector Guide and
Valid Combinations

DEVICE NUMBER/DESCRIPTION
Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with
3.0 V-3.6 V Vcc Tolerance

Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with
2.7 V-8.6 V Vcc Tolerance

Valid Combinations Valid Combinations

AM27LV010-120 | DC, DCB, LC, LCB Valid Combinations list configurations planned to be
- = supported in volume for this device. Consult the lo-
AM27LV010-150 cal AMD sales office to confirm availability of specific

AM27LV010-200 valid combinations and to check on newly released
AM27LV010-250 combinations.
AM27LV010-300 | DC, DCB, DE,

DEB, D), DiB,

AM27LV010B-150 LC, LI, LE, LEB
AM27LV010B-200
AM27LV010B-250
AM27LV010B-300
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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

AM27LV010 A5

o

Cc

_L—— OPTIONAL PROCESSING

Blank = Standard processing

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

PACKAGE TYPE

E = 32-Pin Thin Small Outline Plastic
Package (TS 032)

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

SPEED OPTION

See Product Selector Guide and
Valid Combinations

DEVICE NUMBER/DESCRIPTION
Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS OTP EPROM with
3.0 V-3.6 V Vcc tolerance

Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS OTP EPROM with
2.7V-3.6 V Vcc Tolerance

Valid Combinations

Valid Combinations

AM27LV010-150

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-

AM27LV010-200

cal AMD sales office to confirm availability of specific

AM27LV010-250

valid combinations and to check on newly released
combinations.

AM27LV010-300

JC,EC, JI, El

AM27LV010B-200

AM27LV010B-250

AM27LV010B-300
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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-883 requirements. The order number (Valid Combination) is formed by

a combination of:

AM27LV010 T151 B X A

L—— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE
X = 32-Pin Ceramic DIPéCDV032)
U = 32-Pin Rectangular

Chip Carrier (CLV032)

DEVICE CLASS
/B = Class B

DEVICE NUMBER/DESCRIPTION

SPEED OPTION
See Product Selector Guide and
Valid Combinations

Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with
3.0V -3.6 V Vcc Tolerance

Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with
2.7 V -3.6 V Vcc Tolerance

Valid Combinations

AM27LV010-150

AM271.V010-200

AM27LV010-250

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult

eramic Leadless

/BXA, /BUA the local AMD sales office to confirm availability of
AM271LV010-300 specific valid combinations and to check on newly
AM27LV010B-250 released combinations.
AM27LV010B-300

Group A Tests
Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11,
Am27LV010/Am27LV010B 4-9
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FUNCTIONAL DESCRIPTION
Erasing the Am27LV010

In order to clear all locations of their programmed con-
tents, itisnecessary to expose the Am27LV010to anul-
traviolet light source. A dosage of 15 W seconds/cm? is
required to completely erase an Am27LV010. This dos-
age can be obtained by exposure to an ultraviolet lamp
— wavelength of 25637 A —with intensity of 12,000 pW/
cm?for 15 to0 20 minutes. The Am27LV010 should be di-
rectly 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 Am27LV010, 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 &, never-
theless the exposure to fluorescent light and sunlight will
eventually erase the Am27LV010 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 Am27LV010

Upon delivery, or after each erasure, the