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PROGRAMMING

All of AMD's CMOS EPROMs now utilize the fast Flashrite™ pregramming alkgorithm.
Programming the 256K EPROM typically takes 4 seconds, the 1 Mbit EPROM

16 seconds, and the 4 Mbit 1 minute. Bit locations may be programmed singly, in blocks
or at random.

PROGRAMMING METHODOLOGY
Upon delivery or after each erasure, AMD’s CMOS EPROM has all bits in the "ONE" or
HIGH state. "ZEROs" are loaded into the device through the procedure of programming,

The programming mode is entered when 12.75 V £ 0.25 V is applied to the Ves pin, CE
and PGM* are at Vi, and OE s at Viu.

For programming, the data to be programmed is applied 8- or 16-bits in parallel
(depending upon the device organization) to the data output pins.

The fleowehart on the next page shows AMD's Flashrite programming algorithm. The
Flashrite algorithm reduces programming time by using 100 s programming pulses and
by giving each address only as many pulses as is necessary in order to reliably program
the data. After each pulse is applied to a given address, the data in that address is
verified. If the data does not verify, additional pulses are given until it verifies or the
maximum pulse count Is reached. This process Is repeated while sequencing through
each address of the device. This part of the algorithm is done at Ve = 6.25 V to assure
that each EPROM bit is programmed to a sufficiently high threshold voltage.

Program Verify

A program verify should be performed on the programmed bits to determine that they
were correctly programmed. The verify should be performed with GE and GE at V.,
PGM® at Vi, and Ver between 12.5 V and 13.0 V.

Read Verify
After the final address is programmed, a read verify on the entire EPROM Is performed
at Voo = Wep =525 V.

Mot all devices have the PG pin
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Figure 6-1 Flashrite Programming Flowchart
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Table 61 DG Programming Characteristics
{Ta = +25°C +5°C) (Motes 1, 2 and 3)
Paramater
bol | Paramater Description Test Conditians Min Max Uil
] Irput Cumrent (ANl Inputs) ViN = ViLor Wiy 1.0 LA
ViL gt LOW Lewal =05 0.8 W
ViH Input HIGH Leved 0.7 Voo | Vec +05] W
VoL | Output LOW Viollage Duuring Verify oL =21 mA 0.45 v
VoK Cutput HIGH Volage During Verify IoH = —400 A 2.4 v
Vi A3 Auto Select Valtaga 115 125 W
lcca Voo Supply Current (Program & Verily) 50 A
lpp2 Ver Supply Currant [Pragram) CE - Vi, DE = VM an mé
Ve Flashrita Supsly Voltage 600 6.50 W
Vert Flashrita Programming Valtage 125 13.0 W
Notes:
1. Voo must b applisd simutanesusly or bafore Vop, and ramoved simullaneously or after Vpp.
2. Whan programming an AMD CMOS EPROM, a 0.1 joF eapacilor is required aemes Vee and ground fo
suppress spurious volfage fransiants which may damage the devies,
3. Pragramming charsctersiies are sampled but nol 100% lested &t worst-case conditions.
Bwitching Characteristics and Waveforms
These programming switching characteristics and waveforms apply to the following
AMD EPROM devices: Am27C64, Am27C128, Am27C010, Am2Z7HO10, Am27LVO10,
AM27C1024, Am27C020, Am27LV020 and Am27C2048.
Table 6-2 Switching Programming Characteristics

{Ta = +25°C £5°C| [Notes 1, 2 and 3)
Parametar
Symbols
JEDEC Standard Parameter Deseription Min Max Unit
1avF tas Address Satup Time 2 WE
fozGL iaFs OF Satup Time 2 uE
Lol toe Data Selisp Time 2 s
lesHas 14k Addrass Hold Time 1] ps
tEHDY tH Data Hold Time 2 ps
e[y toEp Output Enable to Outpad Float Delay ] 130 ns
tves wes Wep Satup Time 2 s
TELEH 1oy PGEM Program Pulse Width o5 1085 LE
s s Voo Sedup Time 2 He
1ELPL 1CES GE Setup Time 8
baLy 1oE Data Yalid from GE 150 ns

Vex: must be applied simultaneousiy or befors Ve, and removed simultanecusly or afler Ve,

2 When programming the above deviees, 2 0.7

spurious volags transients which may damage the
3. Programming charactenistics are sampled buf not 100% lested &t worst-case conditions,

dewice.

LF capacitor is ragquired across Voe and ground io suppress
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Figure 52 Flashrite Programming Algorithm Waveform [Notes 1 and 2)
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1, The input timing reference hevel & 0.8 Vior Vi and 2 V far Wiy,
2 tar and Inee are charachenstics of the devics, bl must be sccommodated by [he programmer.
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These programming switching characteristics and waveforms apply to the following
EPROM devicas: Am27C256, Am2TH256, Am27C040, Am27C400, Am27C4096 and
AmETCE00.

Table 6-3 Switching Programming Characteristics
(Ta = +25°C £5°C) (Notes 1, 2 and 3)
Parameter
Symbols
JEDEC Standard Paramater Description Min Max Uniy
LavEL las Address Saelup Time 2 =
InZaL toEs OE Selup Timae 2 ps
IDVEL s Drata Selup Time 2 13
iGHAX tam Address Hold Time o us
{EHDK 1oH Data Hold Time 2 s
taHOZ ioFp Cutput Enable to Output Float Delay ] 130 ns
tvps WFS Vip Setup Tima 2 us
TELEH1 Irw PGM Program Pulse Widih 85 105 13
s wes Voo Setup Time: 2 i3
IGLoy 10E Data Valid from OE 150 ns
MNotes:
1. Voo must be applied simultaneously or belore Ve, and remaved simultansously or affer Wee,
2. When programming the above devices, a 0.1 pF capaciior s required across Vop and ground fo suppvess
spuricus valtage transients which may damage the device.
3. Frogramming characteristics are sampled but not 100% fested al worsl-case conditions.
Figure 6-3  Flashrite Programming Algorithm Waveform {Motes 1 and 2)
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1. The imput iming reference level iz 0.8 V for Vo and 2 V for Vi,
2. toE and toFp are characlenistics of the device, but must be accommedated by the programmer,
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These programming switching characteristics and waveforms apply to the Am27C512

and Am27C080 devices.
Tahble 6-4 Switching Programming Characteristics
[Ta= +25°C +5°C) (Motes 1, 2 and 3)
Paramater
Symbals
JEDEC Standard Parameter Description Min Max Unit
LAVEL s Address Setup Time 2 [T
IDVEL tos Data Selup Time 2 us
taHax 1aH Address Hold Tima 0 [TE
EEHDN i 7] Data Hold Time 2 [TH]
TEHaZ DEP Chip Enable 1o Ouiput Float Delay a 130 ns
WPs WPs Ve Setup Time 2 us
LELEH tPw 'CE Program Pulse Width 95 105 T
es es Voo Setup Time 2 [Tt
tELOW toy Data Vakd from OE 150 ns
EEHGL toem TENpe Hold Time 2 ns
ELEL R DE/Npe Racovery Tima 2 ns
Notes:
1. Voo must be applied simulfansously or before Vep, and remaved simallansously or after Vee
2. Whaen programming the above devices, a 0.1 uF capacitor is required across Ve and ground fo suppress
spurious vollage transients which may damage the device.
3. Programming characterslics are sampled but nol 100% tesfed af worsi-case condifions.
Figure 6-4 Flashrite Programming Algorithm Waveform [Notes 1 and 2)
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1. The input timing reforence fevel iz 0.8 V for ViL and 2 V far Vid,
2. ipE and loFe are charactershics of the device, but must be accommedated by the programmer,
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