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PRELIMINARY
MX26G1000

FEATURES

« 128K x 8 organization

- +5V operating power supply

* +12.5V programverase voltage

* Electric erase instead of UV light erase
Fast access time: 70/90/100/120/455 ns
Totally static operation

» Completely TTL compatible

+ Operating current: 30mA

GENERAL DESCRIPTION

The MX26C1000 is a 12V/5V, 1i4-5it MTP ROM™
- (Multiple Time Programmable Read Oniy Memory). ltis
organized as 128K words by 8 bits per word, operates
froma + S volt supply, has a static standoy mode, and
features fast address location programming. 1t is de-
signed to be reprogrammed and erase2 oy an EPROM
programmer or on-board. All programming/erasing sig-

MULT!PLE-TIME—PROGRAMMAELE

1M-BIT [128K x 8) CMos
Rom

+ Standby cumrent: 100pA

* 100 minimum erase/program cycles

*+ Package type:
- 32pin PDIP
- 32 pin SOP
- 32pin PLCC

nals are TTL levels, requiring a single pulse. The
MX26C1000 supports an intelligent quick pulse program-
mirig algorithm which carrresultin a programming time of
less than 30 seconds. .

This MTP ROM™ is packaged in industry standard 32 pin

dual-in-line packages, 32 pinPLCC packages or 32 pin
TSOP packages and 32 pin SOP packages.

PIN CONFIGURATIONS
PDIP/SOP PLCC
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PIN DESCRIPTION
PIN NAME

SYMBOL
AO~A16 Address Input

i 00~Q7 Data Input/Quiput
CE Chip Enable Input
CE Qutput Enable input
PGV Program Enable Input
VEP Program Supply Voitage
NC No Internal COI;'IECth .
vcC Power Sugply Pm (+5-VF
GND Ground Pin

Pril: PMO4S4  Paventr: Us#s,526,307
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FUNCTIONAL DESCRIPTION

When the MX26C1000 is delivered, ci # is erased, the
chip has all 1000K bits in the "ONE", o HIGH state.
"ZEROs" are loaded into the MX28C 1520 through the
procedure of programming.

PROGRAMMING MODE
ON-BOARD PROGRAMMING ALGCRITHM

The MX26C1000 is programmec Ly an EPROM
programmer or on-board. The devics is set up in the
programming mode when the prograrmiming vollage VPP
= 12.5V is applied, with VCC = 5 V ang PGM = VIH
(Algorithm shownin Figure 1). Programmingis achieved
by applying a single TTL low level 1030us pulse to the
input after addresses and data lines are stable.
If the data is not verified, additionai Fuises are applied
for @ maximum of 20 Pulses. After thie cata is verified,
one 100us pulse js applied to overpragram the byte so
that program marginis assured. This prccsssisrepeated
while Sequencing through each adcrazs of the device.
When programming is completed, 55 data z: all the
address is verified at VCC = VPF - Y £ 10%.

The VCC supply of the MXIC Cn-Eoarg Programming
Algorithm is designed to be 5v = 0% particularly to

faciliate the Programming operation under the on-board .

application environment. Byt itcanalsc oe impiemented
in an industrial-standard EPROM pregrammer.

COMPATIBILITY WITH MX27C1000 FasT PROGRAMMING
ALGORITHM :

Besides the On-Board Programming Aigzrithm, the Fast
Programming Algorithm of MX27C1523 siso arclies to
MX26C1000. MXIC Fast Algerithm iz tks conventional
EPROM programming algorithm znc is avaiizble in
industrial-standard EPROM programmers. A user of
industrial-standard EPROM programmer can choose
either of the algorithms base on his preference.

The device is set up inthe fast programiming mode when
the programming volﬁge VPP =12.75V is appited, with
VCC = 6.25V and PGM = ViL{or B= = ViH)(Aigerithm
’s shown in Figure 2). The programming is zchieved
by applying a single TTL low level 1 Cus pulse is applied
for a maximum of 25 Pulses. This procassis repeated
while Seéquencing through each accrac: of the cevice.
When the Programming mode is comsietad, the data in
all address is verified at VCC = VPR = 5V £ 10%.

.matching the device 1o be

MX26c100g

ERASE MODE

The MX26C1000 is érased by an EPROM Programmer

Or in-system. The device is set Up in erase mode when
VIL.(Aigorithm shown in Figure 3
Erase time is around 1sec. If the erase is not verified,
an additional erase processes will be repeated for a
maximum of 60 times. .

PROGRAM INHIBIT'MODE

inputs of the parauewxescwoo may be common, A
TTL low-level program pulse applied to an MX2s8C1000
CE input with VPP = 125 + 0.5 V and PGM LOW wili
program that MX26C1000. A high-level CE input inhibits
the other MX26C1000 from being programmed.

' PROGRAM VERIFY MODE

Verification should be performedonthe programmed bits
lo determine that they were correctly programmed,

Verification should be performed with OF and CE,atviL,
PGM at VIH, and VPP gt its programming voltage.

ERASE VERIFY MODE

Verification should be Performed on the erased chip to
determine that the whole chip(all bits) was correctly
erased. Verification should be performed with OE and
CE at VIL, PGM at VIH, and VCC = SV, VPP = 125v

- AUTO IDENTIFY MODE

The auto identify mode allows the reading out of a binary
Code from an MTP that will identify its manutacturer and
device type. This modé is intended for use by the
programming equipment for the Purpase of automatically

functional in the 25°C + 50¢ ambient temperature range
that is required when Programming the MX26C1000.

To activate this mede, the Programming equipment must
force 12.0+ 0.5 Von address line AS of the device. Two
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identifier bytes may then be sequence:; om the device
outputs by toggling address line A0 fr=m VIL to VIH. Al
other address lines must be held at vIL during auto
identify mode.

Byte 0 ( AD = VIL) répresents the manufacturer code,
and byte 1 (A0 = VIH), the device identiiier code. For
the MX26C1000, these two identifier bytes are given in
the Mode Select Table. All identifiers for the
manufacturer and device codes will possess odd parity,
with the MSB {DQ7) defined as the Farity bit.

READ MODE

The MX26C1000 has two control furictions, both of which
must be logically satisfied d in order tc o%tain data at the
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Outzut Enable (OE)
is the output controi and should be used to gate data
to the output pins, independent ci cevice selection.
Assuming that addresses are stable,_zddress access
time (tACC)is eéqualto the delay from 5% jo output (tCE).
Data Is available at the outputs tOE ziisr the falling edge
of OE, assuming that CE has been LOW and addresses
have been stable for at least tACC - {OE.

STANDBY MODE

The MX26C1000 has z CMOS stancty mode which
reducesthe maximumVCC current to 100 uA. Itisplaced
in CMOS standby when GF is at VCC + 0.3 V. The

. MX26C1000 also has g TTL-starsby mode ‘which
reduces the maximum VCCecurrenttc { SmA. Itis placed
in TTL-standby when CE is at ViH. Yhen in standby
mode, the outputs -are in a high-impedance state,
independent of the OFE input.

TWGO-LINE OUTPUT CONTROL FUNCTION

To accommodate multiple memory connections, a two-
line control function is provided to zow for:

1. Low memory power dissipation,
2. Assurance that Qulput bus contaniizn will not occur.

Itis recommended that CE be deccdez and used as the
primary device‘selecﬁng function, wiiiz OF be made a
common connection to all devicas in the array and
connected to the READ line from the system conirol bus.

MX26C100g

This assures that ail deselected memory deviceg are in
their low-power Standby mode and that the outpyt pins

the power supply is connected o the array.

B 568488482 0001493 442 M
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MODE SELECT TABLE

PINS . ——
MODE CE e PGM A0 As VPP ouTPUTS
_ Read ViL viL X X X vce DouT
Output Disable VIL I X X X vee Highz
Standby (TTL) ViH X X X X vcc High Z
Standby (CMOS) vee X X X X vee High Z
Program VL VIF VIL, X X VPP oN
Program Verify VL VIL Vi X X vep DOUT
Erase VIL ViH ik T Tx VH VPP HIGH Z
Erase Verity viL vIL VIH X X VPP oouT
Frogram Inhibit i  x T X X VPP HighZ
Manufacturer Code vIL . Vi X Vit VH. . vce C2H
Devies Code(26C1000)  VIL viL X VIH VH  vee | D
NOTES: 1. VH = 120V =05y 3. A1-AB =A10-A18 = ViL(For auto select) .
2. X = Elher VIH or VIL(For autc saizct) 4. See DC Erogramming Characteristics for VPP voltage during
programming,

FIGURE 1. ON-BOARD PROGEAMMING FLOW CHART
k 4
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FIGURE 2. COMPATIBILITY WiTH MX27C1000 FAST PROGRAMMING FLOW CHART
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FIGURE 3. ERASING MODE FLOW CHART
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NIX26 C1 CGon
SWITCHING TEST CIRCUITS
DEVICE
UNDER sV
TEST
1 cL , DIODES = IN3064
[ § 6.2 OR EQUIVALENT
L L L
CL = 100 pF inclucing jig capacitance(30pF fer 70 ns parts) "

SWITCHING TEST WAVEFORMS

2.4V

0.4V

INPUT QUTPUT

Inputs are driven at 2.4V for a logic *1* and 0.4V for a logic 0",
input pulse rise and fail times are £10ns.

AC TESTING:

3.0V j
1.5V = = /— TEST POINTS
ov A

INPUT

OUTPUT
and OV for a logic "0~.

AC TESTING: (1) Inputs are driven at 3.0V fera logic *1*

Incut pulse rise and fall times are 1 Ons
{2) Fer MX27M1000-70
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ABSOLUTE MAXIMUM RATINGS

IVIX26CG1 wlula)

Stre greater than those listed under ABSOLUTE MAXIMuM
RATINGS may causg permanentdamage {o the device, Thisisasiress
ranng only and funciional operation of the device at these or any other
cenditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended period may affact reliability.

Specifications contained within the following tables arg subject to

RATING VALUE NoTICE:

Ambient Cperating Tempsrature ¢°C 10 70°C

Storage Temperaturs -€E°C 10 125°C }

Apglied Input Voltage 0.5Vio 7.0V

Applied Output Voltage 2.5V 1o VCC + 0.5V NOTICE:

VCC to Ground Potential CSVie 7.0v change.
-0.5V 1o 135V

A9 & Vpp

DC CHARACTERISTICS TA = 0°C to 70°C, VCC =5V + 10%

SYMBOL PARAMETER MiN. -MAX. UNIT ., CONDITIONS
VOH Qutput High Voltage 24 v ICH = -0.4mA
voL Output Low Voltage 0.4 v IOL=21mA
VIH Input High Voltage 20 VCC +05 v
viL - Input Low Voltage - 0.3 0.8 \'
i Input Leakage Curren: -10 10 pA VIN=01055v
1o Qutput Leakags Current -10 10+ pA VOUT =0 to 5.5V
icca VCC Power-Down Current 100 PA CE=vcec2oav
Icc2 VCC Standby Current 15 mA CE=VIH
ICC1 VGG Active Current 30 mA CE = VIL, 1=5MHz, lout = OmA
PP VPP Supply Current Read 100 A CE=GE =VIL, VPP - 5.5v
CAPACITANCE TA = 25°C, 1 = 1.6 MHz (Sampled oniy)
SYMBOL PARAMETER TYP. MAX, UNIT CONDITIONS
CIN Input Capacitancs | 8 pF VIN = oV
couT Qutput Capacitance -] 12 pF VCUT =0V
CVPP VPP Capacitance 18 25 pF i VPP = 0V

B 5648482 0COL498 Thy HE



RI=15 MX26C1000
AC CHARACTERISTICS 'TA = 0°C to 70°C, VCC = 5V 10%
26C1000 26C1000 o
<70 =90
SYMBOL PARAMETER ] MIN.  MAX MIN. MAX. UNIT CONDITIONS
ACC  Address to Output Dolay .70 90 ns CE=0E-viL
1CE Chip Enabls 1o Output Delay 70 90 ns O =viL
10E Qutput Enable to Cuiput Celay 35 40 ns CE=VIL
1DF CE High to Output Ficat, 0 20 0 25 ns
or CE High to Output Fleat
tOH Qutput Hold from Address, 0 ¢ ns
CE or GF which ever sccurmed firs
‘..
26C1000 26C1000 26C1000
<10 =12 15
SYMBOL PARAMETER MIN. MAX, MIN. - MAX. MIN. MAX UNIT  CONDITIONS
tacc Address to Qutput Delay 100 120 150 ns CE=CE-VIL
tCE Chip Enabie to Output Dzlay 100 120 150 ns CE=VIL
1OE Output Enable to Output Delay 45 50 63 ns CE=ViL
1OF GOE ‘High to Output Ficas, 0 30 0 35 0 £0 ns
or CE High to Cutput Ficat
on Gutput Hold from Adcress, 0 o 0 ns
CE or OF which ever cccurred first
DC PROGRAMMING CHASACTERISTICS TA =25°C + 5°C
SYMBOL PARAMETER MIN. MAX, UNIT . CONDITIONS
VOH Qutput High Veitage 2.4 IOH = -0.40mA
voL Qutput Low Vaitage 0.4 v IOL=2.1mA
VIH Input High Veltage 2.0 VCC +05 v
viL Input Low Voitage -0.3 08 v
ILl Input Leakage Current -10 10 RA VIN =0 to 5.5V
VH AS Auto Select Veliage 115 125 v
~Ticcs VCC Supply Cument (Program/Erase & Verify) 50 . mA
IPP2 VPP Supply CurenProgram)/Erase 50 mA CE=PGM=VIL,
‘ OE = VIH
yCC2 Fast Frogramming Supply Voltage 6.00 6.20 v
VPP2 Fast Programming Voltage 125 13.0 v
IPP A9 A9 Auto Seiect Current /Erase 1 mA ‘CE = PGM = VIL,
OE = VIH
9
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RM=16 MX26C1000
AC PROGRAMMING CHARACTERISTICS TA =25°C + 5°C
SYMBOL PARAMETER MIN. MAX. UNIT CONDITIONS
s Address Satup Time 20 kS -
tOES OE Semp Time 2.0 S o
DS Data Setup Time 2.0 ps
tAH Adcress Heid Tims 0 usS
tDH Data Hold Time 20 1]
tOFP CE to Output Fioat Delay 0 130 nS
tvPsS VPP Setup Time 20 Bs
1PW Program Pulse Wicth 95 105 us
tvCs vCe Setup Time 20 S
DV Data Valid from CE 250 nS
CES CE Setup Time 20 " us
10k Dma valid frem OE 150 nS
tER Erase Recovery Time 0.5 S
'w Erase Pulse Wicth 1 )
tEV Erase Verify Tire - 200 ns
1A9S A8 Setup Time 2.0 us
WAVEFORMS
READ CYCLE
Am%%srsass }"& VALID ADDRESS
oE f tACC >
N
OE
/‘/—-tDF-—'
DATA
QuUT VALID DATA

10
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MX26C1000

PROGRAMMING WAVEFORMS

]
r - -PROGRAM—— - PROGRAM VERIFY———>
ADDRESS 35( VALID ADDRESS X
INPUTS LT N
-— AS—> | tAH—>
L — | DATA INSTABLE e 1 pataoufvaun JF——
ouT «tOFP>
+— 08— — “—0H
VPP
VPP =
vee
+«—— VPS>
(e PE 1
vee tPVS
' |
+——vCcs—> A
— VIH \ .
CE
ViL _
| e—ces— | “roEs> | | 0>
VIH ] —
e ow_ o~ f ,
VIH 4-tPW> l |
Ot ‘/F____—
w__ el N
ERASE WAVEFORMS
L Erase Erase Verify
7 _f‘“
Vi
DORESS ™ e
DATA
out
we T TT°7 :
- ——— | s
VIH \ 4/————-
- S S \
T v ]
\ A
CE " N\ \
woTTm o fosszs] s
——— et
paM W —  \|
o =TT T T - tEW

iR
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ME=EIG MX26C1000

ORDERING INFORMATION

PLASTIC PACKAGE

~ PART NO. ACCESS TIME(n3)  OPERATING CURRENT MAX{mA] STANDBY CURRENT MAX.(uA)  PACKAGE
MX26C1000PC-70 70 30 100 32Pin DIP
MX26C1000MC-70 70 30 100 32 Pin SOP
MX26C10000C-70 70 30 100 32 Pin FLCG
MX26C1000TC-70 70 30 100 32 Pin TSOP
MX26G1000PC-30 90 30 100 32Pin DIP
MX26C1000MC-90 90 30 100 32 Pin SOP
MX26C1000QC-90 80 30 100 32 Pin PLCC
MX26C1000TC-90 80 30 100 32 Pin TSOP
MX26C1000PC-10 100 20 T 100 32 Pin DIP
MX26C1000MC-10 100 30 100 32 Pin SOP
MX26C1000QC-10 100 30 100 32 Pin PLCC
MX26C1000TC-10 100 30 100 32 Pin TSOP
MX26C1000PC-12 120 30 100 32PInDIP
MX26C1000MC-12 120 30 100 32 Pin SOP
MX26C1000CC-12 120 30 100 32Pin PLCC
MX26C1000TC-12 120 30 100 32 Pin TSOF
MX26C1000PC-15 . 150 30 100 32 Pin DIP
MX26C100CMGC-15 150 30 100 32 Pin SOP
MX26C1000QC-15 150 30 100 32 Pin PLCC
MX26C1000TC-15 150 30 100 32 Pin TSOP

Revlsion History

l1qe1vision # Description

Eraseing mode tiow chart: Chip erase(Ss)—> (1s).
Programming waveforms: CE changed.
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PACKAGE INFORMATION
32-PIN PLASTIC DIP(600 mil)
—_—
[TEM MILUMETERS INCHES - -
A 42.13 max. 1.860 max. CoopoanoenooRanne
B 1.90 [REF] 075 [REF]
c 254 TP 100 [TP]
o] 48 {Typ.) 018 ({Tyo]
£ 3807 1.500 CoUCUOU0oooouUaTao
F 1.27 [Typ.] 050 (Tyg.] i T
G 330+ .25 - 43¢+ .010 I’ A K
H 51 [REF] 1020 {REF} L
1 3.94%.25 455+ 610 . ' !
J 5.33 max. 210 max. , ] ] ] P I t
K 15.22£25 600+.010 , A
L 18.97+ .25 550+ .010 : :
M 25[Typ) 010 (Typ) l L P ol ~~ -
NOTE: Each lead Contarine @ locamiod wihin 25 { Bcaid T8 L -1
: mm{.01 inch) of ds true pesition [TP] a €
material condition.
32-PIN PLASTIC LEADED CHIP CARRISR (PLCC)
. A
B
fTEM  MILLIMETERS INCHES . e
A 12.44 & 13 490 + 005 nonshonn =
8 11.50 £ .13 453 £.C05 sg ° 129
C 14.04 £ .13 553 & £05 c u]
D 1488 + .13 590 £ .€05 ju u}
E 143 076 g o
F 3.30+.25 1302 010 8-S S =2 |c o
G 203%.13 080 + 005 = a|
H 5113 0202 .005 g u
i 1.27 [Ty ) 050 [Typ.] g =
3 21IREF] G28[REF] 15 pa
f .:.s.mEFi Q18 [REF] LYY j; U —
(M40/(1L2,.s4 oo
M AR 035 R — &
N 25 (TYP) 010 (TYP) Fbj@mw D WM
T eor pey ot ool ini 23 ST ¥
maxmum material cengition. l ' —yh— '
| - :
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PACKAGE INFORMATION

32-PIN PLASTIC TSOP
TEM MILLIMETERS INCHES
A 20.0 .20 078 = .008
B 18.40+ 10 724 & 004
[ 820 max. 323 max. ———— -A ]
- : — |
D 0.15 [Typ)) 006 [Typ.] L __
E 80 [Typ.] 021 [Typ.] =l 0
“F 20+.10 008 = .C04 = =
G 30:2.10 012+ 004 § ¢
H 50 {Typ.) 020 [Typ] =1 ﬁ
==
1 45 max, 018 max. % ‘p~’ l [RK) M
J 0-~.20 0 -.008 = = u
KX 1.00+ .10 038+ .004
L 1.27 max. 050 max.
M .50 020 [ r s -
N 19.00 748 pa=f T wumummnmmmumm -
o o-s 0 T I SR | M
F G n T
NOTE: Each lead centerline is localad within .25
mm({.01 inch] of s trus posiion {TP| at a
32.PIN PLASTIC SOP (450 mil)
ITEM  MILLIMETERS INCHES » 7
A 20.95 max. 828 max. ONRNCA0NANgNA[Rnn
B 1.00 {REF] 039 [REF] '
c 127 TP} 050 [TP)
D 40 [Typ) D18[Typ] -
E 05 min. .002 min, o
F 3.05 max. .120 max
- nuuogyd ]
G 2.69+.13 .16 + 005 R cutitiuuty t‘:
H 1412+ 25 555+ 010
1 1130 13 445 005 A ., E—
J 1,42 056 - “..:..J_
K 20 Typ.] 008 [Tyo.] ﬁl
L 031 IRl FLFUE’LFW} Sy 4F t‘% K3
NOTE: Each lean ceniarne is located within .25 I _J '__ ] L__ { ] B
mm{01 inch] of its true pastion {TP] a1 st fame \ \ -~ |
nux(mum materal conditicn. D c 8 E L
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