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Fealuros

B High Enduranca WHila Cycles
— 2816A; 10,000 Cyclos/Byle
u On-Chip Timer

— Aulomatie Erase and Wrile Time Dut
u A/l inpute Laiched by Write or Chip Enable

m Direct Raplacement to 2K x 8 EZROMs

w 21 V 2815
— 5 V Timar 2816A

m 5 V = 10% Power Supply

B Powear Up/Down Profeclion Clreultry

® 250 ng max. Access Time
N Low Power Operation

— 110 mA max. Aclive Currant
= 40 mA max. Stendhy Curent

m JEDEC Approved Byte-Widea Pingoi
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" Description

SEEQ's MEB16A s 3 & V only, 2K x B elecirically oras-
able read only memory [EFROM). EFAGMs are ideat
for appilcations which require non-volatifity ard In-
system data medification. The endurancs, the number
of times that @ byte may be written, is 10 ihausand for
the MEEIEA. The MEB184s high endurancs was accom-
piished using SEEQ proprietary oxynliride E*ROM
procass and it Innovative "0 cel™" design. The
M2BTIBA iz ldeal for oystems that require freguent
updiates.

Thare i3 an internal tmer that automatically fmes owt
the write #me. A separate ergie cycle i ol required
and the minimem write enable (WE) pulsa width
napds 10 be anfy 150 ng, The on-chlp fimer, along
with the inputs being lafched by a write or chip
grable signal edos, frees the microcomputer syste?m

JSORENUJEeE Of Next pagel

Pin Configuration

] - CONTRAL I: CONTRGL
ol LATGHES > Loaig

- eeeQ Tecimolagy, Incarporaled

¥'C BUFFERS

Pin Mamas
£7-A0a ADDAEESES
;\? TE EHIP ENABLE
Ot QU PLT SMABLE
E WRITE EMABLE
L DATA INEUT UNHITE OR
ER&SE:
DATA QUTFLUT (RE&DH

11

4-24

fon

4 v =E A

=l




—

— SeeQ Technofogy, Incorporated

for other tasis during the write hime. The M2g164'
wifte time iz 0 ms. Once 3 byt 8 wrilten, it can be
read it 250 na. The inputs are TTE for both the byte
wrile angd read mmods, .

The E2ROM is ideal tor systems with fimiteq board
ared. For syatems wherg cost fs important or Migher
dansity /s required, SEEQ hes a latch only 528"
family at 16K and 84K bit densities. The "s28" farmify
has the same JEDEC appraved i comtiguration but
without the on-chip timer Al 528" famify Mputs are
fatched by the falling edge Of the write enabie signal

Device Operation

Fhere are five aperational mades fsea Tabie 1) 8nd,
except for the chip erase mode, only TTL inputs are
required. To wiite into a particular location, a TTL fow
is appliad to the write enabis (WE) pin of a salected
(CE fow) devies, This, combined with autput enable
{OE} being high, imitiates 2 witte cycle During & byts
write cyole, addressss arg fatched an the fast falting
&dge of CZ or WE and data is fatched on the first rising
edge of UF or WE An internal timer times out the
raquired byte write time. An autGmatic byte srags is
pecfarmeg intarnally irt the Ote wrifa mode.

The chip erase modg clears aff elata to a 771 high in
one B ms cycle. This iz accomplished by rafsing hoth
WE and OF o a high vottage fe.g. 21 V) and kaving an

M2816A

the date inputs at 2 T flgh. In addition an cptiong!
27 V bvle write {praceded by 2 hyte Brase) mods is
araifabia,

Moda Sé'fecﬁan iTable 1)

Mods CE | OE | WE | o

Read ML | ¥ | owin Doyt
I_., “Standby vin | x| x High Z

Ewta Writa Wi Vi | WiL* O

Write or Read ' .

Inhilslt | YiL ! Yig | Wiy | High Z

- ] ;
Chip Erase | L | Vem | Ven | Vi

TAZ1V inpul an WE is an eplianal mads,

Power Up/Down Considerations

The 28T8A/55164 has imtarnal cirouitey o minimize a
false write during system Vac power up or down, This
Citoudtry pravents wriling under any crie of tha falfow-
ing conditions,

T. Ve is fess than a v,

& A negative Write Enable (WE) transition fas Aot
octurred when Veog is betwesn 3 1V and 5 1

Writing wilf alse be prevented if OF or OE are in g
iogical siate ather than thal specifiad fora b Ve write fn
the Mode Sefection tabie.

Absolute Maximum Siress Ratings*

Tarmperature

Storage ... oo -85 Ot 1500 &

UnderBias ... ... ..... ... .. -85° X fo +71350
Alf fmputs ar Quteuls with

Respect fo Grawng ., ... . .. +6 1t 1.3y
WE Ouring Writtng/Erasing with

Respect te Grownd ... ... 1225V g -0 3y
Duration of WE Supphy af a2y

Ouring WE Inhitit ., ., e, Yo 24 Hours

.

DC Operating Characieristios {Over the operating Vg and temperaturs range]
= T

Recommendad Operating Conditions

Temperature Ramge: ..., ., . . 587 Ot —1280 o
Voo Power Supoly .. R R TR 1 U 71
4 {Maximurmn Endurance/Byle); ... 10,000 cyefos

"COMMENT: Strossag ahoye thass listed vagsr "4hsafubs Maxi-
mum Aatiogs " mey sause AErMmanent darmags to the device. This is
2 Efrass rating oy ang funchiong! operalion of the Javica 2t thase
or &y other eonditiens aboye thOse indicatad in thy aeralanay
SRCHENS of Mg specifica lian i nat irnplieg, Exposure (o absoiuls
Maxiwmum rgfng canditane faroxtended periads may gilect davice
relizbility,

| Limnits |
|_Symboi | Parameter ey Min, | Max. | Units | Test Conditien
Ioe Active Yoo Current g 125 A, CE=0E= VoL, AlLLO Opan:
Otherdnputs =55 v
Isg Standby Voo Surrent 40 ma, CE = Vin, D€ = Vi; &1l /0
Open: Othar Inputs = 5.5 v
ILi Inpur Leakage Current ' 10 T Vi =53y
Lo Cutput Leakage Current v fTe Vour =55
WL input Low Voltage -01 a8 W
Win Input High Yoltage 20 B W
—
VoL Cutput Low Voltage 04 W log =21 ma
b—
YoH Qutput High Yaltage 24 W lon = 00 ua
VER OE and WE voltage in Chip Erase Mode 12 22 V_ | lsr=10pa N
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M2816A :

AC Characleristics {Over the operating Vg, and temperatura range}

Roead Operation
©” ~ Limits {ns)
M2816A-250 M2616A-350 |
Symbol Parameler Min. Max. Min. Max. Unla
tae Read Cycle Time 250 - | as0 ns
e Chlp Enabla Agcess Time 250 ' 350 ns
tan Addrass Access Time ' 250 350 na
tag Dutput Enable Access Thmea a0 100 ns
t.z CE to Dulput in Low 2 i) 10 ns
thz CEto Output in High 2 10 100 10 100 me
foLz OE to Cutput in Low 2 50 50 ng
tonz GE to Output In High Z 10 100 10 150 ns
tam Qutput Hold fram Address Change 50 &0 ns
tpy CE to Pawar-up Time a o ns
trp GE to Power Down Time 1 5o 50 na
Capacitance Ta=25°C, =1 MHz Equivatent A.C. Test Conditions(1]
Symbot | Parameter Max, | Conditions Quiptt Load: 1 TTL gate and ©; = 100 pF
o Inpul Capacitance 8pF [vmoav Input Rise and Fai{ Times: <20 ns
Input Pulse Levels P48 Vio 24 v
Gour  { Daa /01 Gap, 10 pFiVEe =0V Timing Measurement Aeferance Leve!:

imputs T Wanad 2 v
Outpwe 0.8 Vand 2 v
READ CYCLE TIMING

) x Y

—_ gy —=

bl g = ' ==l —+ [tz ——

DT YALID E—-
Vo Igg .
SUPPLY
CURRENT [T
) —_— g

HOTE 1: THIE [ AN EQUIVALENT FEST CONDNTION AND ACTUAL CONDITIQNS ARE DEPEMOENT $N THE TESTER.

- SeeQ Technology, Incorporated

Hg
DATA DUT janz

DATA VallD

"+
=zt
Py

4-28




AC Characleristics
TTL WRITE CYCLE

{Over tha uperating Ve and lemperature range)

S— — S— —— S— —. - N :

M2816A

Symbol

hue

lon

Matea:

1 WE 15 nofse protectad. Loag tha
2. Data must be valid with|n RE

ADDAESS

Parametey
Write Cygle Time
Address Set Up Time

TTL Byte Write Cycle
WE CONTROLLED WR ITE CYCLE

T T e —

HEE‘!BJ\HEEU

“-“_ ms

_—._._
Address Hold Time
Write Set Up TIme 0]
L
Wirite Hald Time G
CE to Ead of Wita input 150
— T
CE Set Up Time 10
OF Hotg Time LK
WE Write Pulsa Width 150
Data Latch Tima a0
Data ¥alid Time 1
Data Set Up Time 29
Data Hald Time 20

N4 20 ns write pulse will nat Gchivaty 2 write cycta.
Maximum atter the initigtion of & wira oyela.

CE CGNTHOLLED WRITE CYCLE

Liits (ng) ]
M2816A-350

T
7

ng

0 ns
a pt]
1530 _ ns
E
L [

_r-.-c_

o

|-._1qa._...._|..:jx;

btpy o

—1cw——'-

:- ’ [
[ ' '
=+ 1 — e ] .
v 3 i | - | firr3
togs —j=—r] —l — i~ taes
) | |"—|-::a—-- | oy
| | f—hm_ —'-l I | . I | { i
, | DATA Oy - HIGHZ | —_—
n.-muu-:} . | HIGH 2 — ™ low '-L |
I . , —
Tt | LATH, v ] DﬁTA.LAILJD :l:
H ———
DATA 1N . DaTA 'ML.JI} L- lpg: | [l-—-l
= tag —d e gy
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- M2876A

AC Characteristics
21 ¥V Optionai Erase or Wrife Cycle

{All times shown in parenthesaes arg in ns and arg minlmum valua, unlass atherwlisa nated.)
21 ¥ BYTE ERABE OR BYTE WRITE TIMING oy l::HIF'j BRASE CYCLE

'WDHEMEE:X ADDRESS VALID X: =
- - A
- 1] o ‘"[bgu"i"'
o R
- it o W
| GARE)
Ven
B L SHE
WE "_tfgﬂrl - Inn_..;
B :
— DATA N HitH 27 -
[*3
a— =5 &
1 HIGH T -
nrmrfzt; —g -.?ﬂg | ;
I oE '
[n? Yin “_EE" Vi
Lgy HIGH Z 3} ﬁ
(ERAIE) +F_?§]+ "Eﬂﬂ*
g~ -
TE  DONT CaRE { \ GONT CARE
—_— e
Ordering Information Package Diagram

24-L.EAE HERMETIC CERDIR
PACIKAGE TYPE O

D M IF8A- 250 MP

o W By W e Wy W W B B Bt e B
T— MP: MILITARY PROCESERD .
2 e ¢ OBt 002
ACCEBE TIME (nx) _ N (348 £ 050
GEMERIS FAAT HUMBER l
F‘_\- NN I NN N I N I [y N S N [ N Ny Ny |
TEMPERATURE RANOE:-55° TO L35°C |..7 1,880 = 0,035 —._| DABE + 02 | 0610 £ 001
(2.09= 0,844 {408 & 05} [ (15,43 3 0.2 "‘|
PACKAGE: CERDIP o I I:'I:'I:iI
% t ,

—
0.0 8062
- 1028 + 4.08] E

ol g
— = sl nazE MM :
b4 = G2 4,500 = Abin 8.048 % gooe  A3ATY | @000 £ d _"|
101 = @50 (256 =05 o (048 008 11976 & 1.01)
I 1]

E + 0.
(1,38 £ 0.2¢]
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