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28C16/28C17/28C291
16K (2Kx8) CMOS ELECTRICALLY ERASABLE PROM

Festures

S Volt Only Operation
High Performance/Reliability Double Metal CMOS
Technology
Automatic Write Operstion
« Internal Control Timer
- Auto-Clear Before Write Operstion
Ready/BUSY Open Drain (28C17 only)
Deta Polling
Electronic Signature
- Device ldentification
-~ Tracking
On-Chip Address and Dats Latches
Direct Bipolar Prom Replacemsnt (28C291)
Optimal Chip Clear Function
Low Power
- 100uA Standby
- 80mA Active
Enhanced/Timed Data Protection Circuitry
Deta Retention > 10 yesrs
Endurance 10% Erese/Mrite Cycles per Byte
Full Military & Extended Temperature Ranges
0° to 70°C Commercial
-40° to 85°C Industrial
=55 to 125°C Military
Extremely Fast 1mS Byte Write Time
Ultrs Fast Access Time

- 28C16 =3.5 35nS max
- 28C16 -10 100nS max
- 28C16 =15 150nS mex
- 28C291-3.5 35nS max

Chip Clear Operstion
JDEC Approved Byte-Wide Pin Out
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Ao - Ao ADDRESSES
1/0, - 1/04 DATA INPUTIS/DUTPUTS
EST, €s2, cs3 CHIP SELECTS

PIN NAMES

28C16/28C291
DESCRIPTION

high performence microprocessor spplications.

opsration is coaplete.
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PIN CONFIGURATION

28C291

The General Instrument 28C16, 28C17 and 28C291 ere low power, high
performance byte wide, 16,384 bit electricelly erasssble,
non-volstile read-only-memory devices. They are menufactured with Genersl
Instrument's sdvenced non-volstile CMOS technology.
only @ five-volt power supply for sll modes of operstion. An onboard DC
DC converter generastes the internal VPP voltege necessary to perform the
progremming (ersse/write) on the non-volatile memory elements.

Dets, addresses, and input control signal asre lstched by the chip during
progrsmming, thus freeing the system to perform other functions.
writes are self-timed and include an sutomatic erase before write.
nNecessary programaing voltages sre internally genersted snd timed.

The fast-read sccess times (28C16/17-3.5 and 28£291-3.5) are compstible with
To determine when the write
cycle is complete, the user has a choice of monitoring the Resdy/Busy output
or using the Dats polling mode. The Ready/Busy pin is an open drain output,
allowing essy configurstion in multiple systess.
ing sllows the user to read the locstion lesst written to when the write

An enhenced powsr-up/down protection system is included to ensure data
integrity. To guard asgesinst insdvertent writes,
criticsl power-up/down trensistions, a VCC detect, input control (Ce, O©Ot,

The 28C16 is upwards compatible to "Second Generstion" 16KEE devices (i.e.,
Intel 2817, Xicor 2816, etc.) currently being developed/introduced.

programmable,

This device requires

Byte
All

Alternatively, Data poll-

especially during the

to

|Ng&%\mm MICROELECTRONICS GROUP
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DEVICE OPERATION

The General Instrument 28C16 has four basic modes of operation es outlined
in the following table.

PIN j»3 w w 1/0 Rdy/Busy
MODE (20) | (22)| (27) (11-13,15-19) (1)
Note 1
READ L L H Dout H
STANDBY H X X High Z H
WRITE INHIBIT H X X High 2 H
WRITE INHIBIT X L X - H
WRITE INHIBIT X X H - H
. BYTE WRITE L H L Din L
BYTE ERASE Automatic Before Each “Nrite®
Note 1: Open Drain Output - Pertains to 28C16 only
Read Mode
The Genersl Instrument 28C16/28C17 end 28291 have exceptionslly fast

access times that meke it compatible with high performsance microprocessor
spplication. With tacc typicelly less then 35 nSec, its resd cycle is
similer to that of Eproms and ststic Rams.

In & microprocessor aspplication, these devices can be read by -pplyinq_s
decoded system sddress signsl to the CF input while using the uProcessor RD
signal connected to the OE input.

The 28C16/28C17 has two control functions, both of which must be logicelly
satisfied in order to obtain dats st the outputs. Chip Enadble (TE) is the
Power control end should be used for device selection. Output Eneble (OE)
is the output control end is used to gate dates to the output pins indepen-
dent of device selection. Assuming that eddresses are stable, address
access time (tACC) is equal to the delsy from TE to output (tCE). Data is
evsilable st the outputs tDE after the felling edge of OF, essuming thst TE
hss been low and addresses have been stsble for at lesst tACC-tOE.

MICROELECTRONICS GROUP SPEC.NO. 10163
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DEVICE OPERATION- continued

Standby Mode

The 28C16/28C17 hes s standby mode in which power consumption is reduced by
300 percent. This offers power supply benefits end reduced systeam bus
noise. This mode is initisted when the device is deselected (CE = VIH).
The dsta pins asre put into the high impedance stete regsrdless of the sig-
nals spplied to the OFE and WE - which ssy be left asctive for the resding
and writing of other devices in the systeam.

Write Mode

When commanded to byte write, the 28C16/28C17 and 28C291 sutowmaticslly
latches the sddress, datas snd control signsls, end stsrts the write. While
in the write operation, the Ready/Busy open drein output is low. The dsts
bus is not uveed by the 28C16/28BC291 while writing, sllowing the system to
perform other tesks.

After the write cycle is initiated with the WE strobe pulse, the 28C16/
28C17/28C291 completes the cycle off line in two transparent steps which
are comspletely self-timed. First, the existing deta at the sesddressed
locetion is suto- maticaslly erssed. At the beginning of this step, the
inputs esre locked out, the dsts lines are brought to s high impsdence
stete, and the Ready/ 5uuy signal is lowered to VOL. Second, the new dats
byte is written into the device. At the end of this write process, the
Ready/Busy signal will be ellowed to reise to VOH which may be used to
notify the processor thst the write cycle is complete and the device is
ready for new resd or write commesnds.

Nsmmlf MICROELECTRONICS GROUP sPEC.NO. 10163
! SHEET 5
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- DATA _POLLING

v The 28C16/28C17 and 28C219 features Dsts Polling to signsl the completion of
8 byte or pege write cycle. During a write cycle, an sttempted read of the

last byte written results in the date compliment of thst byte at 1/04.

After completion of the write cycle, true dsts is svailable. Dats polling

sllows a simple read/compare operstion to determine the ststus of the chip

eliminating the need for external hardware.

RETENTION/ENDURANCE

Read retention for date written into the 28BC16/28C17 end 28C291 is greater
than 10 yesrs, with up to 10% write cycles. There is no limit to the
number of times date may be read.

DATA PROTECTION

In order to insure deste integrity, especislly during criticsl power up end
power down trsnsitions, the following enhsnced dsta protection circuits sre
incorporasted. :

An internal VCC detect (3.8 volts typicel) will inhibit the initistion of
8 non-volatile progremming operation when VCC is less than the VCC detect
circuit trip. In addition, on power up an internsl timer (1mSec) will
inhibit the recognition of eny progrsm operation. During this period, all
normal reed functions will be operational. After both the VCC detection
and the internsl timer have expired, normsl programming operation masy be
exercised.

There is 8 WE lockout circuit thst prevents WE pulses of less that 20nS
durstion from initisting s write cycle.

Holding WE or CE nigh, or OF low, inhibits & write cycle during power-on
and power-off (VCC).

OPTIONAL CHIP ERASE (Write)
All date msy be written to "1"'s (erssed) in s chip eresse cycle by raising
DL to 12 volts and bringing the WE low.

All "0"'s condition may be obtained by raising both CE and OF to 12 volts
snd then bringing WE low.

PRODUCT AVAILABILITY BY VTEMPERATURE RANGE

28C16-3.5
Temperature 28C17-3.5 28C16-10 28C16-15
Range 28C291-3.5 1 28C17-10] 28BCY7-15
0°C - +70°C ¥ 4 Y
-40°C - +85°C Note 1 Y 4
=55°C - +125°C Note 2 4 Y

Note 1: Tecc mex 45nS
Note 2: Tecc max 55nS

! REV
S&%\ﬁ m‘r MICROELECTRONICS GROUP SPEC.NO. 10163
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permanent

Absolute Maximum Ratings - 28C16/28C17

Tempersture Under Bias

Storage Temperature

All Input Voltages with
Respect to Ground

All Output Voltages with
Respect to Ground

Voltage on Pin 22 with
Respect to Ground

-10°C to +80°C
-65°C to +125°C

+6.25V to -0.6V

VCCe+.6V to ~-.6V

+13.5V to -0.6V

NOTICE: Stresses above those listed under “Absolute Maximum Ratings™ may cause

damsge to the device. This is & stress rating only and functional

D.C. Charscteristics

T ————————————————

operation of the device et these or sny other conditione above those indicated
in the operational sections of this specification is not implied. Exposure to

absolute maximum rsting conditions for extended periods may affect device re-
lisbility.

TA = 0°C to 70°C, VCC = 5V+10%, unless otherwise specified.

Symbol Parsmeter Min Max Unite Conditions
LI Input Leakage Current 10 uA -.1 to VCC «+ 1
Lo Output Leaskage Current 10 uh -1 to VCC + .1
1CC1 VCC Current Standby 100 ul TE=VCC+1 to VCC-.3
2 aA TE=VIH (+12v)
1CC2 VCC Current Active 80 alA f=20MH2z
VIL Input Low Voltge -.1 +.8 v
VIH Input High Voltage 2.0 VCCe1V
VoL Output Low Voltage 40 v I0L=2.1mA
VOH Output High VYoltage 2.4 v 10H=-400uA
VLKO VCC Lockout Level for 3.5 4.25 v
Dats Protection.
\h
' = REV
INSW &,f MICROELECTRONICS GROUP sPeC.NO. 10163
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Absolute Maximum Ratings - 28C291

Yempersture Under Bias

Storage Temperature

All Input Voltasges with
Respect to Ground

All Output Voltages with
Respect to Ground

Voltege on Pin 22 with
Respect to Ground

liability.

D.C. Characteristics

-10°C to +B80°C
-65°C to +125°C

+6.25V to ~-0.6V

VCC+.6V to -.6V

+13.5V to ~-0.6V

TA = 0°C to 70°C, VCC = 5V+10%, unless otherwise specified.

NOTICE: Stresses above those listed under “"Absolute Meximum Retings™ may cause
permanent damage to the device. This is @ stress rating only and functional
operation of the device st these or any other conditions asbove those indicated
in the operationasl sections of this specification is not implied.
sbsolute maximum reting conditions for extended periods may affect device re-

Exposure to

Symbol Parsmeter Min Max Unite Conditions
L1 Input Leakage Current 10 uA .1 to VCC « 1
ILO Output Leskage Current 10 uA -1 to VCC « .1
1CC1 VCC Current Standby 100 uA TE=vCC+1 to VCC-.3
40 mA CE=VIH (+12v)
1cc2 VEC Current Active 80 aA f=20MHz
VIL Input Low Voltge -1 +.8 v
VIH Input High Voltege 2.0 VCCeYV
VoL Output Low Voltage &0 v I0L=z2.1mA
VOH Output High Voltage 2.4 v J0OH=-400uA
VLKO VCC Lockout Level for 3.5 4.25 v
Datea Protection
\ .
= REV
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AC ELECTRICAL CHARACTERISTICS

Resad Cycle 28C16/28C17

VEC = 45V + 10% (unless otherwise specified)

zacu-;.ss' 28C16-10 | 28C16-15 Test
28C291-3.
Sysbol Parameter Min Max Min Max Min Max Units | Conditions
tACC Address to Output 35 100 55 nS TE=BL=zVIL
(2) Delay
tCE T to Output Delay 35 100 150 nS DE=viL
tWCE CE Pulse Width 38 100 150 nS CE=BE=VIL
tOE _OEF to Output Delay 20 40 50 nsS TE=vIL
tOF BE High to 0 20 0 40 0 50 nS TE=VIL
(1,3) Output Flost
tOH Output Hold from 0 0 0 nS CE-OL=VIL
Address, CE or
O0E, whichever
occurred first
ADDRESS X ADDRESS VALID X
Tt
tce
toe
13
tdf
r——— tacc tdhe
High Z
DATA OUTPUT VALID
NOTES:
1. Ihis parameter is only sampled and is not 100% tested.
2. OF msy be delayed up to tACC-tOE sfter the falling edge of CE without
impact on tACC.
3. tDF is specified froa ot or CE, whichever occurs first.
v
sPEC.NO. 10163 RE
Nsmm MICROELECTRONICS GROUP
| SHEET 9 A
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AC ELECTRICAL CHARACTERISTICS

BYTE Write Cycle 28C16/28C17

TA = 0°C to 70°C, VCC = «5V 2+ 10% (unless otherwise specified)

Symbol Parsmeter Min Typ  Max Units Notes
tAS Address, Setup Time 0 nS
tAH Address, Hold Time 25 nS
twp Write Pulse Width 25 1000 nS
tDS Date Setup Time 25 ns
tDH Dats Hold Time 0 nS
tDB Time to Device Busy 25 nS
tWR Write Cvcle Time 1 aSec
tOEH OF Hold Time 20 nS
tOES TE Setup Time 20 nS
ADDRESS k
tas tah -——~—-—.‘
ﬁoﬁ twp
tds
DATA IN )
toes .
OF .}toeh
ROY/BISY
b
twr
c.no. 10163 REV
Nsmm MICROELECTRONICS GROUP sPe
I SHEET 10 A

FORM 1£102 (6/82)
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CHIP ERASE WRITE 28C16/28C17

Tt /
OF
ts th
twp
WE
twp = 10mSec
ts = th = luSec
SUPPLEMENTARY CONTROL
ce | of WE Di - Oi RDY/BUSY
Mode (20) | (22) (27) Al vee | (11-13,15-19) (1)
Chip Erase VIL VH X vece
Extrs Row Resd | vit | viL VIH A9=VH vee | pourt
Extra Row Write VIH A9=VH VCC | DIN
VH = 1200 : .5 Volt.
\\
. 101 REV
Sl%ﬁm'f MICROELECTRONICS GROUP speC.no. 10163
IN SHEET 11 A

FOMAM 1E 102 (4782)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



AC ELECTRICAL CHARACTERISTICS

BYTE Write Cycle 28C291

TA = 0°C to 70°C, VCC = «5V «+ 10% (unless otherwise specified)

Symbol Parameter Min Typ Max Unite Notes
tAS Address Setup Time 0 nS
LAH,tO0EH Address Hold Time 40 nS
twp Write Pulse Width 40 1000 nS
tDS Dats Setup Time A0 nS
tDH Data Hold Time 0 nS
tWR Write Cycle Time 1 mSec
lDDRESS.
DATA IN '
y REV
. NO.
5%% MICROELECTRONICS GROUP SPEC 10163
IN SHEET  , A

FOMM 1£102 (4/82)
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TA = 0°C to 70°C,

AC ELECTRICAL CHARACTERISTICS

Read Cycle 28C291

VEC = +5v + 10% (unless otherwise specified)

Output Load:

-
T €L S 600 R

Symbol Parsmeter Min Typ Max Units
tAA Addrea; Access Time 35 nSec
tAC Enable Access Time 25 nSec
tDC Enable Recovery Time 25 nSec
ADDRESS )‘( X
- X
€s2,Cs3
*. tdc
taa
W, N
OUTPUT
S1
_
Vece
. % 3002 Rl
TEST
CIRCUIT Output < '

AL

I

tAA is tested with switch Sq closed and CLs3-pf. tAC is

tested with CLe30pf to the 1.5v level.

S4 is open for

high impedance to High test and closed for high impedance
to low tests. tER js tested with Ci=5pf.

High to high
impedance tests are made with Sy open to en output

voltage of VOH -.5v with 5S4 open.
tests sre made to the VOL +.5v level with Sy closed.

Low to high imspedance

INSTROMERT

MICROELECTRONICS GROUP

SPEC. NO.
SHEET

10163
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