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This section contains information on programming
AMD CMOS EPROM devices, using AMD'’s fast
Flashrite™ programming algorithm.

FLASHRITE PROGRAMMING
METHODOLOGY

AMD EPROMs are shipped from the factory fully
erased. Thus, on delivery, or after device erasure,
these devices have all bits in the “1” or “high” state. The
programming process sets the programmed bits to the
“0” or “low” state. Bit locations may be programmed in-
dividually or in blocks, and in any order.

Programming Operation

Figure 1 shows AMD’s Flashrite programming algo-
rithm. This algorithm efficiently programs the device
using 100 ps programming pulses, giving each address
only as many pulses as necessary to reliably program
the data.

The device enters the programming mode when 12.75
+0.25 V is applied to the Vpp pin, CE and PGM* are
at V), and OE is at V|y. The data to be programmed

* Not all devices have the PGM pin.

is applied in parallel on the data input/output pins (8-
or 16-bits wide, depending on device organization).
The “programming” section of the algorithm should be
performed with Vcc = 6.25 V to assure that each
EPROM bit is programmed to a sufficiently high
threshold voltage.

A program verify should be performed on the pro-
grammed bits to determine that they were correctly
programmed. After each pulse is applied to an address,
the data at that address is program verified. Valid data
should appear on the output pins. If the data is not fully
programmed, additional pulses are applied until either
the data is fully programmed or until the maximum
pulse count is reached. This process is repeated in se-
quence for each address to be programmed. Refer to
the waveform diagrams for the specific device to deter-
mine required input levels for program verification.

Read Verify Operation

After the final address is programmed, a read verify on
the entire EPROM is performed at Vo = Vpp = 5.25 V.
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Figure 1. Flashrite Programming Flowchart
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DC CHARACTERISTICS

Table 1 shows the DC programming characteristics for

all AMD CMOS EPROM devices.

Table 1. DC Programming Characteristics (Ty = +25 +5 °C)

Parameter
Symbol Parameter Description Test Conditions Min Max Unit
I Input Current (All Inputs) ViN=VLorViy 1.0 HA
Vi Input LOW Level -0.5 0.8 \Y
Vig Input HIGH Level 0.7 Vee Vec 405 \
VoL Output LOW Voltage During Verify lo=2.1mA 0.45 \Y
Vou Output HIGH Voltage During Verify lop = —400 pA 2.4 Y
Vy A9 Auto Select Voltage 115 125 \Y
lces Ve Supply Current (Program & Verify) 50 mA
Ippo Vpp Supply Current (Program) CE_V| OE=Vy 30 mA
Veer Flashrite Supply Voltage 6.00 6.50
Vpp1 Flashrite Programming Voltage 125 13.0
Notes:

1. Ve must be applied simultaneously or before Vipp and removed simultaneously or after Vipp
2. When programming an AMD CMOS EPROM, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious

voltage transients which may damage the device.
3. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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AC PROGRAMMING CHARACTERISTICS

Table 3 and Figure 2 show the AC programming char-
acteristics and waveforms for the following AMD
EPROM devices: Am27C64, Am27C128, Am27C010,

Am27C1024, Am27C020, Am27C2048, and
Am27LV010.

Table 2. AC Programming Characteristics (Tp = +25 £5 °C) for Am27C64, Am27C128, Am27C010,
Am27C1024, Am27C020, Am27C2048, and Am27LV010

Parameter
Symbols
JEDEC Standard Parameter Description Min Max Unit
tAVEL tas Address Setup Time 2 ps
tozaL toes OE Setup Time 2 us
tovEL tos Data Setup Time 2 ps
tGHAX tAn Address Hold Time 0 ps
tEHDX toH Data Hold Time 2 ps
teHoz torp Output Enable to Output Float Delay 0 130 ns
typs typs Vpp Setup Time 2 ps
teLEnL tpw PGM Program Pulse Width 95 105 us
tycs tycs Vcc Setup Time 2 ps
teLpL tces CE Setup Time 2 us
teLov toe Data Valid from OE 150 ns

Notes:

1. The input timing reference level is 0.8 V for Vj, and 2 V for V.

2. tog and tpep are characteristics of the device, but must be accommodated by the programmer.

3. When programming the above devices, a 0.1 \F capacitor is required across Vpp and ground to suppress spurious voltage
transients which may damage the device.

4. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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AC PROGRAMMING CHARACTERISTICS
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1. Ve must be applied simultaneously or before Vpp and removed simultaneously or after Vpp

2. The Vpp pin may be at V), Vi, Ve, or Vsg before rising to Vpp; for programming.

Figure 2. Flashrite Programming Algorithm Waveform for Am27C64, Am27C128, Am27C010, Am27C1024,
Am27C020, Am27C2048, and Am27LV010
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AC PROGRAMMING Characteristics (Continued)

Table 3 shows the AC programming characteristics and applies only to the Am27C040. Figure 4 applies to the
waveforms for the following devices: Am27C256, Am27C256, Am27C400, and Am27C4096.
Am27C040, Am27C400, and Am27C4096. Figure 3

Table 3. AC Programming Characteristics (Tp = +25 =+ 5°C) for Am27C256, Am27C040, Am27C400, and

Am27C4096
Parameter
Symbols
JEDEC Standard Parameter Description Min Max Unit
tAVEL tas Address Setup Time 2 ps
tozaL toes OE Setup Time 2 us
tovEL tos Data Setup Time 2 ps
tGHAX tAH Address Hold Time 0 Hs
tEHDX tpH Data Hold Time 2 ps
teHoz torp Output Enable to Output Float Delay 0 130 ns
typs typs Vpp Setup Time 2 ps
teLEHL tpw PGM Program Pulse Width 95 105 us
tycs tycs Ve Setup Time 2 ps
teLov toe Data Valid from OE 150 ns

Notes:
1. The input timing reference level is 0.8 V for V), and 2 V for V.

2. tog and tppp are characteristics of the device, but must be accommodated by the programmer.

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

4. Programming characteristics are sampled but not 100% tested at worst-case conditions.
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AC PROGRAMMING CHARACTERISTICS
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1. Ve must be applied simultaneously or before Vpp and removed simultaneously or after Vpp

2. The Vpp pin may be at V,;, Vi, Ve, or Vss before rising to Vpp; for programming.

Figure 3. Flashrite Programming Algorithm Waveform for Am27C040
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AC PROGRAMMING CHARACTERISTICS
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Figure 4. Flashrite Programming Algorithm Waveform for Am27C400, Am27C4096, and Am27C256
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AC PROGRAMMING CHARACTERISTICS (CONTINUED)

Table 4 and Figure 5 show the AC programming char-
acteristics and waveforms for the Am27C512.

Table 4. AC Programming Characteristics (T = +25 + 5 °C) for Am27C512

Parameter
Symbols
JEDEC Standard Parameter Description Min Max Unit
tAVEL tas Address Setup Time 2 ps
tovEL tbs Data Setup Time 2 Hs
tGHAX taH Address Hold Time 0 ps
tEHDX tbH Data Hold Time 2 Hs
teHoz tpep Chip Enable to Output Float Delay 0 130 ns
tvps typs Vpp Setup Time 2 ps
teLen tow CE Program Pulse Width 95 105 Us
tvcs tvcs Ve Setup Time 2 ps
teLqv tov Data Valid from OE 150 ns
teHGL toen OE/Vpp Hold Time 2 ns
toLEL tyr OE/Vpp Recovery Time 2 ns
Notes:
1. The input timing reference level is 0.8 V for V), and 2 V for V.
2. tog and tpep are characteristics of the device, but must be accommodated by the programmer.

3.

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

Programming characteristics are sampled but not 100% tested at worst-case conditions.
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AC PROGRAMMING CHARACTERISTICS (CONTINUED)
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Figure 5. Flashrite Programming Algorithm Waveform for Am27C512

THIRD-PARTY PROGRAMMING SUPPORT
Recommended Vendors

The following is a list of popular programmer manufac-
turers that support AMD devices. It is not intended to be
an all-inclusive list. Additional vendors may become
available; contact your local AMD representative for the
latest information. Please contact your programmer
manufacturer for details of support and their latest soft-
ware revisions.

Advin Elan Digital System
Systems Systems Ltd General
BP Logical

Microsystems Devices

Data I/O Stag

Corporation Microsystems

Trademarks

Copyright © 1997 Advanced Micro Devices, Inc. All rights reserved.

REVISION SUMMARY FOR SECTION 5,
PROGRAMMING

Programming Methodology: Rewrote section.

AC Programming Characteristics: Added table and
figure references to section (formerly Switching Pro-
gramming Characteristics). Organized into more de-
fined sections.

Added Note 3 to all figures.

The waveforms for the Am27C040 are shown in Figure
3. The waveforms for the Am27C400, Am27C4096,
and Am27C256 are shown Figure 4.

AMD, the AMD logo, and combinations thereof are trademarks of Advanced Micro Devices, Inc.

Flashrite is a trademark of Advanced Micro Devices, Inc.

Product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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