
2864/2864H SEEQ® 
Technology,lncorporated Tirner E2 

64K Electrically Erasable PROMs 

Features 
• Mllltsry, Extended and Commercisi Temperatura 

Rsnge 
·-ss•c to +125"C Operatlon (MIIItsry) 
• -40"C to +85"C Operatlon (Extended) 
• o•c to +70"C Operatlon (Commercisl) 

• End ot Wrlte Detectlon 
• RasdylSusy Pln 
• OptlonslliATAPolllng Festura 

• High Endurance Wrlte Cyc/es 
• 10,000 Cyc/es/Syte Minimum 

• On-Ch/p T/mer 
• Automatle Syte Ersse Before Syte Wrlte 
• 2 ms Syte Wrlte (2864H) 

• 5 V :t 10% Power Supply 

• Power Up/Down Protection Circuitry 

• 200 ns msx. Access T/me 

• M/L-STD-883 Clsss B Compllant 
SMD 5962 Compllant 

Description 
SEEO's 2864 is a 5 V only, 8K x 8 NMOS electrically 
erasable programmable re ad only me mory (EEPROM). /t 
is packaged in most popular thru hole and surface mount 
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packages and has a readylbusy pin. This EEPROM is 
idea/ for applications which require non-votatility and in· 
system data modification. The endurance, the number of 
times which a byte may be written, is a minimum of 10 
thousand cyc/es. 

The EEPROM has an interna/ timer that automatically 
times out the write time. The on-chip timer, along with the 
input latches, frees the microcomputer system for other 
tasks during the write time. The standard byte write cyc/e 
time i s 1 O ms. Forsystems requiring faster byte write, the 
2864H i s specified at 2 ms. An automafie byte erase i s per­
formed before a byt e operation i s started. Once a byte has 
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NOTE: The PLCC has the same pin configuration as the LCC 
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CE CHIP ENABLE 

OE OUTPUT ENABLE 

WE WRITE ENABLE 
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1-27 

•• 
• • ... 
NC 

oe 
., . 
Cii 

"'' "'• 

*



been written, the readylbusy pin signa/s the microproces­
SCII' that it is available for another write or a read cycłe. Al/ 
inputs are TTLfor bot h the byte write and read mode. Data 
retention is specified for ten years. 

These two tirner EEPROMs are idea/ for systems with 
limitf/d board area. Forsystems where cost is important, 
SEEQ has a Jatch only "528" family at 16K and 64K bit 
densities. Al/ "528" family inputs, except for write enable, 
are latched by the fal/ing edge of the write enab/e signal. 

Device Operatlon 
There are five operationa/ modes (see Tab/e 1) and, 
except for the chip erase mode, only TTL inputs are 
required. To write into a partieu/ar Jocation, a 150 ns m 
pulseis applied to the write enable (WE) pi n of a selected 
(CElo w) device. This, combined with outpuf enable (OE) 
being high, initiates a 1 O ms/2ms write cyc/e. During a byte 
write cycłe, addresses are latched on either the falling 
edge of CE orWE, whichever one occurred last. Data is 
Jatched on the rising edge of CE or WE, whichever one 

Mode Selection (Table 1) 

Mode/Pin ~ "l5E ~ 110 ROY/~ 
(20) (22) (27) (11-13, 15-19) (1)' 

Read v,l v,l v,H DOUT High Z 

Standby v,H X X High Z High Z· 

Byle Write v,l v,H v,l DIN VOL 

Write X v,l X High Z/DOUT High Z 
lnhibit X X v,H High Z/OOUT High Z .. P1n 1 has an open dra1n outpUl and reqwes an external 3K 

resistor to Vee· The resistor value is depent the number of OR­
tied ADY triOSY pins. 

Recommended Operating Conditions 

286412864H 

occurred first. The byte is automatica/ly erased before 
data is written. While the write operation is in progress, 
the RDYI8USY output is at a TTL /ow. An interna/ tirner 
times out the required byte write time and at t he end of this 
time, the device signa/s the RDYIBUSYpin to a TTL high. 
The RDY18USY pin is an open drain output and a typica/ 
3K pull-up resistor to V cc is required. The pull-up 
resistor value is dependent on the number of OR-tied 
RDYIBUSY pins. /f RDYIBUSY is not used it can be left 
unconnected. 

Chip Erase 
Certain applications may require al/ bytes to be erased 
simultaneously. This feature is optional and the timing 
specifications are available from 5EEQ. 

DATA Polling (Opli ona/ Feature) 
DATA pollingis a method of minimizing write times by 
determining the actua/ end-point of a write cyc/e. /f a read 
peńormed to any address while the device is stil/ writing, 
it will present the ones-complement o f the last byte written. 
When the de vice h as completed its write cyc/e, a read from 
the last address written will result in valid data. Thus, 
software can simply read from the part until the /ast data 
byte written is read correctly. 

A DATA polling read can occur immediately aftera byteis 
loaded into a page, prior to the initiation o f the interna/ write 
cyc/e. DA TA polling attempted during t he middle o f a page 
/oad cyc/e will present a ones-complement of the most 
recent data byte Joaded into the page. Timing for a DA TA 
polling read is the same as a normaJ read. 

2864/2864H-200 2864/2864H·250 2864/2864H-300 

Temperatura Commerdal o·c to +70"C o·c to +70"C o·c to +70"C 

Rang e Ex1ended -40"C to +85"C -4o·c to +8s•c -4o•c to +Bs·c 

Military -ss·c to +12s·c -ss•c to +12s•c -ss·c to +125"C 

V cc Supply Voltaga 5V±10% 5V±10% 5V±10% 

Endurance and Data Retention 

Symbol Parameter V al ue U n l ts Condltlon 

N Minimum Endurance 10,000 Cycles/Byte MIL-STO 883 Test 
Method 1033 

TOR Data Retention >10 Years MIL-STO 883 Test 
Method 1008 

NOTE: 1. Characterized. Not tested. 
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Power Up/Down Considerations 
The 2864 has interna/ circuitry to minimze a false write 
during system Vcc power up or down. This circuitry 
prevents writing under any one of the following conditions. 

1. V cc is less than 3 V.!' l 
2. A negative Write Enable (WE) transition has not 

occured when V cc i s between 3 V and 5 V. 

Writing will also be prevented if CE or OE are in TTL logical 
states other than that specified for a byte write in the Mode 
Se/ection tab/e. 

'COMMENT: Stresses above those listed under "Absolute 
Maximum Ratings• may cause permanent damage to the device. 
This is a stress rating only and functional operalian ofthe device 
at lhese orany other conditions above those indicated in the op­
erational sections o f this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may 
affecl clevice reliability. 

2864/2864H 

Absolute Maximum Stress Ratings* 
Temperature 

Storage .. .......... .......................... .. .. .. -65 •c to + 150 •c 
UnderBias 

Military!Extended .. .. .... .. ........ .. .. .. .. -6s·c to +13s·c 
Commerciał .......... .......... .. .. .. ........ .. . -1o•c to +Bo·c 

D. C. Voltage applied to a/1/nputs or Outputs 
with respect to ground ...... ................. +6.0 V to -{).5 V 

Undershoot!Overshoot pulse o f less then 1 O ns 
(measured at 50% point) applied to al/ inputs or 

outpuls with respect to ground .... (undershoot) -1 . O V 
(overshoot) + 7.0 V 

D.C. Operating Character/stics (Over the operating V cc and temperatura ranga) 

Llmlts 

Symbol Parameter Mln. Max. Unlts Test Condltlon 

lec Active Vcc Mii./Ext. 120 mA CE • OE =V,L: Ali 110 Open; 
Gurrent Gommercial 110 Other lnputs = V cc Max. 

l sa Standby Vcc Mii./Ext. 50 mA CE • V'"' OE • v ... ; Alil/O Open; 
Gurrent Gommercial 40 Other lnputs = V cc Max. 

lu lnput Leakage Gurrent 10 ~ v,N - V cc Max. 

l LO Outpul Leakage Gurrent 10 !!A V rur= Vcc Max. 

v,L lnput Low Voltaga -0.1 0.8 V 

v," lnput High Voltaga 2.0 vcc +1 V 

VOL Outpul Low Voltaga 0.4 V lot. • 2.1 mA 

VOH Outpul High Voltaga 2.4 V IOH - -400 IJA 

A.C. Characteristics 
Relłd Operatlon (Over the operating V cc and temperatura ranga) 

Llmits 
2864H·200 2864H·250 2864H·300 
2864-200 2864·250 2864-300 

Symbol Parameter Min. Max. Mln. Max. Mln. Max. U n l ts Test Condltlons 

IRC Read Cycle nme 200 250 300 n s CE • OE • V,L 

Iee Ghip Enable Access nme 200 250 300 n s OE .v ... 

IAA Address Access n me 200 250 300 n s CE • 0E • V,L 

toe Outpul Enable Access n me 90 90 100 n s CE = V,L 

!OF Outpul Enable High o 60 o 60 o 60 n s CE = V,L 
to Outpul Not being Driven 

tO H Outpul Hold from Address o o o n s CE or OE • V,L 
Change, Ghip Enable, or 
Outpul Enable whichever 
occurs first 
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2864/2864H 

Read Cyc/e Timlng 
'•c ---

AOORESSES ) AOORESSES VAUO 

---
CE \ 

~'c•-
---

oe 
t."ł21 

~ 
--- ~ '""----

OVTPUT 1111 VAUOOUTPUT ~ 
\.\\.\ 1 ---... 

NOTES: 
1. ~ may be delayed to t .. - lo. after the Iaiiing edge o f et without impact on t ... 
2. \" is specilied from ~ or <:lE, whichever OCC\KS firsl 

AC Characteristics 
Wrlte Operatlon (Over the Operating V cc and temperatura ranga) 

Llmlts 

2864H-200 2864H·250 2864H-300 
2864-200 2864·250 2864-300 

Symbol Parameter Mln. Max. Mln. Max. Mln. Max. Unlts 

Iw c Write Cycle Time/Byte 2864 10 10 10 m s 

2864H 2 2 2 m s 

t AS Address to WE Set Up Time 10 10 10 ns 

1cs CE to Write Set Up Time o o o n s 

lwP (2) WE" Write Pulse Width 150 150 150 n s 

tA H Address Hold Time 50 50 50 n s 

1os Data Set Up Time 50 50 50 ns 

tO H Data Hold Time 20 20 20 n s 

ICH C% HoldTime o o o n s 

tOES OE Set Up Time 10 10 10 ns 

tOEH OE HoldTime 10 10 10 n s 

tO L Data Latch Time 50 50 50 n s 

t (31 OV Data Valid Time 1 1 1 J.! S 

to a Time to Device Susy 200 200 200 n s 

tWR Write Recovery Time 10 10 10 J.! S 
Before Read Cycle 

NOTES: 
1. This parameter is measured only for the initial qualification and after process or design changes which may affect capacitance. 
2. WE" is noise protected. Less than a 20 ns write pulse will not activate a write cycle. 
3. Data musi be valid within 1 J.lS maximum after the initiation of a write cycle . 
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Capacliance rAI11 • 2s•c, 1 z 1 MHz 

Symbol Parameter 

c,N lnput Capacitance 

COUT Data (VO) Capacitance 

A. C. Test Conditions 
Output Load: 1 TTL gate and CL = 100 pF 
lnput Rise and Fal/ Times: < 20 ns 
lnput Putse Levets: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 

/nputs 1 V and 2 V 
Outputs 0.8 V and 2 V 

Wrlte Cyc/e Timing 

1oes 

286412864H 

Max Condltlons 

6pF v,N. o v 
10 pF V110 = OV 

~-----------twc----------~~~~'w~R~ l J-ol•------ WRITE CYCLE -------------------<-1---- READ CYCLE ----l 
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2864/2864H 

Ordering lnformation 

j_r---=c4J 1 t T ~ -~ 
PACKAGE TEMPERATUAE PART TVPE EEPROM SYTE ACCESS TIME 

O - CERAMIC OIP 
L-LCC 
F-FLATPACK 
N -PLCC 
P- PLASTIC OIP 
UX- UNENCAPSULATEO OlE 

SEEQ. 
r.........,,....,._-.~~~ 
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RANGE WRITE TIME 

M·-5S•Cto+125•C 8Kx8EEPROM 
(MIUTARY) 

E· ...a" C lO .as• c 
(EXTENOEO) 

a ·0°Cto +70° c 
(COMMERCIAL) 

(BlANK)- STANOARO WRITE TI!.E 
H • F AST WRITE TIME 

1·32 

200-200,.. 
250-250,.. 
300-300 ns 

SCREENING OPTION 

18- .. L 883 CLASS B 
SCREENEO 
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