ER2810IR
ER2810HR

8192 Bit Electrically Alterable Read Only Memory

FEATURES
PIN CONFIGURATION
B 2048 word x 4 bit organization 24 LEAD DUAL IN LINE
& 11 bit binary addressing
| 15, —14, —24V power supplies
& Block erasable .
® 1 year unpowered data storage T°:Jv'°‘"
® TTL compatible with pull up resistors on inputs Clock 1(¢1) @1 24 0 Voo
& Tri-state outputs Vss (+SV) O 2 23 0 Vu
m Read time: 1.6us Nnegs 2 pcs
X L t vee O 4 21 A10
& Write time: 10ms, erase time: 100ms patls 20 [ A9
B Chip select p3agd s 19 P A8
0207 18 3 A7
x SER Wb
=R DESCRIPTION vad 10 15 11 Ae
E:‘E Th . adn 14 ) A3
v} e ER2810 IR and ER2810 HR are fully decoded 2048 x 4-bit ad e 13 | Az
gE electrically erasable and reprogrammable ROMs utilizing
u'___-‘ ﬁ second-generation MNOS epitaxial processing technology.
;:’ [e=lll Data is stored by applying negative writing pulses that selectively
< 5 tunnel charge into the oxide-nitride interface of the gate insulator ceramic dual in line packages.
i =4l of the 8192 MNOS memory transistors. When the writing voltage Stored data may be accessed aminimum of 2 x 10'° times without
e i is removed, the charge trapped at the interface is manifested as a refresh and is non-volatile in the unpowered state in excess of
% negative shift in the threshold voltage of the selected memory one year. Data is erased by applying a Vss —28V pulse to the erase
transistors. substrate of the device. Data may be reprogrammed, without
The ER2810 IR and ER2810 HR are screened to Mil Std. 8838/ degradation of the retention time, up to 10° times, beyond which
method 5004.1/level B, pre-cap visual inspection, environmental a gradual, logarithmic fall off is seen. All outputs are at logic high
testing, burn-in and external visual. They are available in 24 lead when the device is in the erased state.
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ELECTRICAL CHARACTERISTICS

Maximum Ratlngs* * Exceeding these ratings could cause permanent dam-
All inputs and outputs relative to Vgg..................... +0.3V to —30V age to the device. This is a stress rating only and func-
Storage temperature. .. ..........oeeeeennrennnnnins —-65°C to +150°C tional operation of this device at these conditions is not
Soldering temperature of leads (10 seconds).................... +300°C implied—operating ranges are specified in Standard

Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

RECOMMENDED OPERATING CONDITIONS T, = —40° C to +85° C for ER2810IR
Ta=—55°C to +95°C for ER2810HR

Erase Mode Write Mode Read Mode
Symbol Parameter Units
Min Typ Max Min Typ Max Min Typ Max
Vi Supply Voitage 475 Vss Vss+0.3 | Vis-29 | V=28 | Vis-27 V=20 | V=19 | V18 v
Vss Substrate supply
voltage 475 5.0 525 4.75 5.0 525 4.75 5.0 525 \
Vu Memory voltage — Vs — V29 | V28 | V27 Vis-10.5] Vss-10 | Vss-9.5 v
Vi Reference voltage _ Vs —_ — Vss — V=20 Vis-19 | V18 \
Vin Erase substrate input
high V0.4 Vss Vi+0.3 | Vss-0.4 Vs Vist0.3 | Vis-0.4 Vs Vsst0.3 v
Vi Erase substrate input >
low V=29 | V=28 | Vw27 Not Applicable Not Applicable v c
Vwu Write control input high| Vss-1.5 Vs Vist03 | Vis=1.5 | Vus Vist0.3 | V=16 | Vi | Vut0.3 v we
Vwi Write control input low | Vi-29 - Vis-4.4 | V29 — Vis-4.4 Not Applicable v ';-;‘ E
Vou ¢ input high voltage — Vss — Vis-0.8 Vss | V403 | Vis-0.8 Vss Vut0.3 \ <=
Voo ¢, input low voltage Not Applicable Ves-29 | V=28 V27 Vis=25 | V=191 Vi-18 v E "
Viu Address and CS input : -
high Don't Care Vy-1.5 Vss Vi+0.3 | Vis-1.5 Vs Vut0.3 v < =
Vu Address and CS input a5
low Don't Care Voo - Vss-4.4 Voo -—_ Vis-4.4 v e
Vou Data input high voltage Don't Care Vss=1.5 Vss Vs5+0.3 Not Applicable Vv a—‘_‘ ;
Vi Data input low voltage Don't Care Vo - Vis-4.4 Not Applicable v I}
=
STATIC ELECTRICAL CHARACTERISTICS T, = —40°C to +85° C for ER2810IR
To=—55°C to +95° C for ER2810HR
(NO EXTERNAL LOADS EXCEPT AS NOTED)
Conditions
Symbol Parameter All Pins at V.« Unless Noted Min Typ Max Unit
hw Input leakage current (except pins 1,2,
4,5,6,7,8,and 24) at Vy-15V @1=Vpp=Vss-20 — - -2.0 uA
I ¢, leakage current at Vss-29V Vbn=Vss-29, W=Vs5-25 — — -200 uA
lo Output teakage current at Vys-15V Chip deselected — -_ -10.0 uA
tea Erase leakage current at _
Vss-28V W=V-25 — — -200 BA
Tony Vpp supply current - ’
read mode at Vgg—19V Outputs open (See Figure 6) - 16 20 mA
[ Vpp supply current -
Write mode at Vss-28V Outputs open (See Figure 5) - 30 40 mA
Vo Data output high voltage - TTL load | One Series 7400 TTL load with
Rg = 1K, Veo = Vss Vss —1.5 - - A
Vou Data output low voltage - TTL load (See TTL Notes) - — Vss —10 v
Vou Data Output high voltage - MOS Vis-1.5 - — v
Vou Data Output low voltage — MOS CL = 100pF — — Vss —14 v
Ts Unpowered nonvolatile data storage Typical write conditions 1 — — Years
CAPACITANCE AT Vi, = V55, ALL OTHER PINS GROUNDED (Vss), f = 1MH2z
Symbol Parameter Min Typ Max Unit
Ci Address and chip select input capacitance — 5 7 pF
Cw Write control input capacitance — 10 20 pF
Csi Strobe input capacitance — 10 15 pF
Co ¢, Input Capacitance. — 40 50 pF
Cue: Erase substrate capacitance —_ 600 700 pF
Con Data input/output capacitance — 6 10 pF
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ERASE CYCLE CHARACTERISTICS T, =—40°C to +85°C for ER2810IR
Tpa=—55°C to +95°C for ER2810HR

Symbol Parameter Min Typ Max Units
te Vi erase pulse width 100 — 1000 ms
tr, tr Ve rise time, Vi fall time 0.01 — 1.0 ms
to Write-erase overlap 10 — — us
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5 E WRITE CYCLE CHARACTERISTICS T, = —40° C to +85°C for ER2810IR
E ’—:" T, = —55°C to +95°C for ER2810HR (See Note 3)
(X ; Symbol Parameter Min Typ Max Units
==
e g Now Numlberof @&, write pulses at 100 us +10%, 5 us min. dead time between 100 200 200 Pul
= tiyr Weil:es::)ntrol rise to pulsed ¢, rise delay 500 — — t:‘:es
i Address change and chip select fall to pulsed ¢, rise delay 500 - — ns
tix Pulsed ¢, fall to address and chip select change delay 0.0 —_ - s
toio Datainput change to pulsed ¢, rise delay 0.0 — — ]
ton Pulsed ¢, fall to data input change delay 0.0 — — us
Nw Number of times word may be rewritten - - 10° -
\‘f_lv_;i)le Control Vi | I I |
VL } L 4
Erase vEEh ID7_" | ! |
(S\ulnm;ne v ] i ":
€ ee [ tpg— I‘-'Da-h l<—‘os-> |
Address (Ag—A10) Vin
Chip Select (C) vy a .
o 6 v; —»| [*—tos| F=-t09 =—tpgl
ot - it R 11
| 010} —>' ‘o1 | ‘D19 -] ‘D11 |-ioio'4— -—l ‘011
v
fptonn W7 RN
oL IA Write 0" : Write 1" 73- Write "0"—-—>|

NOTES: 1. Due to the dynamic nature of the circuit a “¢, NOT” time in excess of 40 usec may resuit in a
floated output condition. Consequently data must be resampled with a 40 usec time period following
the fall of ¢, to ensure its validity.

2. Several seconds may be required following a programming operation for the circuit to become
operable in the read mode. If data is to be verified immediately following programming, a forward
current of +1mA + 10% may be forced into the erase substrate junction (Pin 4, Vee), for a period not
to exceed 10 milliseconds, to quickly dissipate charge trapped at internal circuit nodes.

3. Maximum power dissipation occurs during programming. When programming multichip systems
where the application of programming voitages is required for several minutes, forced air cooling is
recommended to reduce package temperature. Power is not reduced when chip is deselected.

4. All typical values are at +25°C and nominal voltages.

3-30 5. ¢ pulses are required after the fall of the chip select line to force the data outputs into a high
impedance state.
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READ CYCLE CHARACTERISTICS T, = —40°C to +85° C for ER2810IR
To=—55°C to +95°C for ER2810HR

Parameter
Symbol (See Figures 1 through 4) Min Typ Max Units
Ta Access time - 16 20 us
teq Pulse width (rise and fall times <50ns) (See Note 1) 800 — 5000 ns
to1 Address and chip select change to ¢, fall delay 400 — — ns
to2 @1 Rise to address and chip select change delay 50 — — ns See Note 1
tos ¢ 1 Rise to data output valid delay (See Notes 1 and 2) — — 750 ns See Note 1
to. ¢ 1 Fall to floated output delay — — 300 ns
Npa Number of read accesses/word between refresh 2x 10" — — —
Chip Select UM
Selected
IC8) VIL ec
Address v
1H
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ata Output Floating y Floating Valid Floating >
Dy > Dy D, -{ ——————————— —_ —_———— o
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=
(=]
PIN FUNCTIONS ==
ER2810 OPERATION 0wy
Chip Select (CS) ==
Must be in the high state to enable the data output terminals or :’gé’f;' o oz °F o =
to write data into the device. vorT T 3=
Data input/OQutput (D1-D4) et I g
D1 through D4 are bidirectional data terminals. Data are entered o — e b g
on these terminals during the write cycle and read out during the ‘;"::;u =
read cycle. When deselected, these terminals are in a floating n(—l WATE CLOCK
condition. I 3 v

Write Control (W)
The write control terminat must be in the low state in order to

13 14 15 18 17 18 19 0 21 N2 3 M
write data into the device. - ] [aven
Phase One (¢1) SvouT
During the write and read operations, pulses must be applied to ne— | ?::&.lv'
the ¢1 terminal to fully shift the memory transistor threshold
voltage to its most negative state. This is required for voltage ME— ¢
bootstrapping in the row-setection circuitry. The 1 inputis high .
level and not TTL-compatible.
) e 1 READ
NOTE: Allcontrol, address and data inputs are TTL-compatible 2 wmre
with puli-up resistors. Me— |
TTL INTERFACE a0

Vee = Vss

Vg = 45 Rg = 1K = 5%
Cs = 1000 pF = 20%

MOS INTERFACE
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Vpp = Vg -19V GND
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