MICRON

QUANTUR DEVICES, ING

PRELIMINARY

128K, 256K, 512K x 16
BOOT BLOCK FLASH MEMORY

FLASH MEMORY

MT28F200B5 ET, MT28F400B5 ET,
MT28F800B5 ET

Smart 5 Extended Temperature

FEATURES
* Extended temperature range operation: -40°C to +85°C
¢ Boot block architecture:
16KB/4K-word boot block (protected)
Two 8KB/4K-word parameter blocks
Multiple 128KB/64K-word main blocks
Smart 5 Voltage Technology:
5V +10% Ve
5V £10% or 12V £5% Vep
* Address access time:
80ns
Available densities:
2Mb, 4Mb, 8Mb
Industry-standard pinouts
Inputs and outputs are fully TTL-compatible
Automated write and erase algorithm
Two-cycle WRITE/ERASE sequence
TSOP packaging option

OPTIONS
¢ Timing
80ns access -8
* Boot Block Starting Address
Top T
Bottom B

MARKING

¢ Operating Temperature Range
Extended (-40°C to +85°C) ET

* Packages
Plastic 48-lead TSOP Type 1 (12mm x 20mm) WG
Plastic SOP (600 mil) SG

* Part Number Example: MT28F200B5WG-8 TET

GENERAL DESCRIPTION

TheMicronSmart 5 Extended Temperature flashmemory
family consists of 2Mb, 4Mb and 8Mb boot block, x16 flash
memories. They are fabricated with Micron’s advanced
CMOS floating-gate process. Device operation and features
of the MT28F200B5 ET, MT28F400B5 ET and MT28F800B5
ETareidentical to the commercial temperature MT28F200B1,
MT28F400B1 and MT28F800B1 respectively, except that
extended temperature range operation is supported for all
operations (-40°C to +85°C). All parameters for the
MT28F200B5 ET, MT28F400B5 ET and MT28F800B5 ET are
noted in this data sheet. For further information on device
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operation or features, refer to the MT28F200B1, MT28F400B1
or MT28F800B1 data sheets.

Please refer to Micron’s web site (www.micron.com/
flash/htmis/datasheets.html) for the latest data sheet
revisions.
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PRELIMINARY

128K, 256K, 512K x 16
BOOT BLOCK FLASH MEMORY

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss....... -0.5V to +6V**

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.

DC OPERATING CHARACTERISTICS
(-40°C < T, < +85°C; Ve = 5V £10%)

Input Voltage Relative to VS ....cocurrecserns -0.5V to +6V** This is a stress rating only, and functional operation of the
@ v, Voltage Relative t0 V8§ ...c.roeerreseees -0.5V to +12.6V* device at these or any other conditions above those indi-
O RP#or A9 Pin Voltage Relative to Vss ... 0.5V to +12.6V* cated in the operational sections of this specification is not
O Temperature under Bias .......ccvecevereerrnnnes -40°C to +85°C implied. Exposure to absolute maximum rating conditions

Storage Temperature (Plastic) vouu.usuesueuseerees -55°C to +125°C for extended periods may affect reliability.
_l Power Dissipation 1w **Vcc, input and I/0 pins may transition to -2V for <20ns
m and Vcc + 2V for <20ns.

Voltage may pulse to -2V for <20ns and 14V for <20ns.

o
N\ ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC READ
=11 OPERATING CONDITIONS
- (-40°C < Ty < +85°C)
> PARAMETER/CONDITION SYMBOL | MIN MAX UNITS | NOTES
U) Supply Voltage Vce 4.5 5.5 Vv 1
I Input High {Logic 1) Voltage, all inputs VH 2 Vee + 0.5 \' 1
g Input Low (Logic 0) Voltage, all inputs Vit -0.5 0.8 Vv 1
m Device Identification Voltage, A9 Vip 11.4 12.6 \'4 1
g Vrp Supply Voltage Vep -0.5 126 A 1

PARAMETER/CONDITION SYMBOL [ MIN MAX UNITS | NOTES
OUTPUT VOLTAGE LEVELS (TTL) VoHi1 24 \

Output High Voltage (lon = -2.5mA) 1
Output Low Voltage (loL = 5.8mA) VoL 0.45 Vv
OUTPUT VOLTAGE LEVELS (CMOS) VoHz |(Vcc-04 \ 1
Qutput High Voltage (loH = -100uA)

INPUT LEAKAGE CURRENT

Any input (OV < VIN < Vcc); L -1 1 pA

all other pins not under test = OV

INPUT LEAKAGE CURRENT: A9 INPUT lip 500 pA
(11.4V<A9<12.6 = ViD)

INPUT LEAKAGE CURRENT: RP# INPUT IHH 500 HA

(11.4V < RP# < 12.6 = VHH)

OUTPUT LEAKAGE CURRENT loz -10 10 uA

(Dour is disabled; 0V < Vour < Vcc)

NOTE: 1. All voltages referenced to Vss.
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MICRON

PRELIMINARY

128K, 256K, 512K x 16
BOOT BLOCK FLASH MEMORY

CAPACITANCE
(Ta=25°C; f=1MHz)
PARAMETER/CONDITION SYMBOL| MAX | UNITS | NOTES
Input Capacitance Ci 8 pF
Output Capacitance Co 12 pF
READ AND STANDBY CURRENT DRAIN
(-40°C < T, < +85°C)
PARAMETER/CONDITION SYMBOL|] MAX | UNITS | NOTES
READ CURRENT: WORD-WIDE, TTL INPUT LEVELS lcct 70 mA 1,2
(CE# = Vi, OE# = Vi; f = 10 MHz; Other inputs = ViL or ViH; RP# = ViH)
READ CURRENT: WORD-WIDE, CMOS INPUT LEVELS
(CE#<0.2V; OE# 2 Vcc - 0.2V; f = 10 MHz; Other inputs < 0.2V lcc2 65 mA 1,2
or 2 Vcec - 0.2V; RP# > Voe - 0.2V)
READ CURRENT: BYTE-WIDE, TTL INPUT LEVELS lecs 70 mA 1,2
(CE# = Vi; OE# = Vi; f = 10 MHz; Other inputs = ViL or ViH; RP# = ViH)
READ CURRENT: BYTE-WIDE, CMOS INPUT LEVELS
(CE# <0.2V; OE# 2 Voc - 0.2V; f = 10 MHz; Other inputs < 0.2V lccs 65 mA 1,2
ar 2 Vee - 0.2V; RP# = Vee - 0.2V)
STANDBY CURRENT: TTL INPUT LEVELS
Ve power supply standby current lees 25 mA
(CE# = RP# = Vin; Other inputs = ViL or Vin)
STANDBY CURRENT: CMOS INPUT LEVELS
Vee power supply standby current lcce 150 MA
(CE# = RP# = Vcc - 0.2V)
IDLE CURRENT
(CE# < 0.2V, f = OHz; Other inputs < 0.2V, or > Vce - 0.2V; lcc7 3.5 mA
RP# = Vce - 0.2V, Array read mode)
DEEP POWER-DOWN CURRENT: Vcc SUPPLY (RP# = Vss +0.2V) lccs 20 1L
STANDBY OR READ CURRENT: Ve SUPPLY (Ver > 5.5V) IPP1 50 pA
STANDBY OR READ CURRENT: Ver SUPPLY (Vee < 5.5V) ipp2 +15 pA
DEEP POWER-DOWN GURRENT: Vrp SUPPLY (RP# = Vss +0.2V) Ipp3 10 pA
NOTE: 1. lcc is dependent on cycle rates.
2. lcc is dependent on output loading. Specified values are obtained with the outputs open.
128K. 256K, 512K x 16 Extendad Temparaturs Boot Block Flash Memory Micron Quantum Davices, Inc., resarves the right to change products or specifications without notice.
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PRELIMINARY
Z 128K, 256K, 512K x 16

BOOT BLOCK FLASH MEMORY

M3

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
—-. (-40°C £ T £ +85°C; Vce = +5V +10%)

AC CHARAGTERISTICS -8

PARAMETER . SYMBOL| MIN MAX [UNITS | NOTES
READ cycle time ‘RC 80 ns

Access time from CE# 'ACE 80 ns 1
Access time from OE# tAOE 40 ns 1
Access time from address AA 80 ns

RP# HIGH to output valid delay RWH 1,000 ns

OE# or CE# HIGH to output in High-Z 0D 30 ns

Qutput hold time from OE#, CE# or address change OH 0 ns

RP# LOW pulse width ‘RP 60 ns

NOTE: 1. OE# may be delayed by 'ACE minus 'AOE after CE# falls before 'ACE is affected.

AHOW3IN HSV14 0079 1004
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PRELIMINARY

MICRON

BOOT BLOCK FLASH MEMORY

128K, 256K, 512K x 16

AC TEST CONDITION
Input pulse levels 0.4Vto 2.4V
Input rise and fall times <10ns
Input timing reference level ...............ccccvvveinnnn 0.8V and 2V
Output timing reference level ..........c.c..ccooucunnnenne 0.8V and 2v
Output 108 ........coevverrvrrerererriniens 1 TTL gate and CL = 100pF
WORD-WIDE READ CYCLE*
v
ADDRESSES v'" m‘ VALID ADDRESS :EW
LN
tRC
AL
Vi —
e v\ Y
tACE
v ————
0w o \ /
Vin
wer _/ \
top
e toH
Vi 7
DCO-DQ1S ~4 VALID DATA
VIL 1
tRWH
Vin
RPY F n
DON'T CARE
R unpeFNED
READ TIMING PARAMETERS
-8 -8
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
RC 80 ns ‘RWH 1,000 ns
ACE 80 ns oD 30 ns
'AQE 40 ns 'OH 0 ns
'AA 80 ns
NOTE: 1. BYTE# = HIGH.
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PRELIMINARY

MICRON 128K, 256K, 512K x 16

BOOT BLOCK FLASH MEMORY

BYTE-WIDE READ CYCLE"

=y N
DON'T CARE

UNDEFINED

Vin s +
m ADDRESSES W VALID ADDRESS ]
L
O tne
O i |
4 Vin y—
cEr \\ /]
m - tACE
r VIH —
o QE# Vie \ir
O Vi _/
x WEr \
fop
I ' tACE _'(_ni
I Vin , \
> poopa7 { VALID DATA ,§@§——
[N
I Vi
DO8-DO14 HIGH-Z
=
| 'RWH

READ TIMING PARAMETERS
-8 -8
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
RC 80 ns RWH 1,000 ns
1ACE 80 ns ‘oD 30 ns
'AOE 40 ns 1O 0 ns
Y 80 ns

NOTE: 1. BYTE#=LOW.
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PRELIMINARY

128K, 256K, 512K x 16
IUHCHDN BOOT BLOCK FLASH MEMORY %

RECOMMENDED DC WRITE/ERASE CONDITIONS
(-40°C < T, < +85°C; Ve = 45V +£10%)

AHOW3IW HSV14 00714 1004 I M

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Vre WRITE/ERASE lockout voltage VpPLK 1.5 \ 1
Vee voltage during WRITE/ERASE operation VrPH1 4.5 5.5 \
Vee voltage during WRITE/ERASE operation VepH2 11.4 12.6 \
Boot block unlock voltage VHH 11.4 12.6 \'J
Vec WRITE/ERASE lockout voltage Viko 2 \
WRITE/ERASE CURRENT DRAIN
(-40°C < T, < +85°C; Ve = +5V £10%)
5V Vpp | 12V Ver
PARAMETER/CONDITION SYMBOL | MAX MAX | UNITS { NOTES
WORD WRITE CURRENT: Vcc SUPPLY lcce 35 45 mA
WORD WRITE CURRENT: Vep SUPPLY IpPa 55 25 mA
BYTE WRITE CURRENT: Vcc SUPPLY lccio 25 45 mA
BYTE WRITE CURRENT: Ver SUPPLY lpps 55 25 mA
ERASE CURRENT: Vcc SUPPLY lcc11 25 40 mA
ERASE CURRENT: Vprp SUPPLY IpPs 55 20 mA
ERASE SUSPEND CURRENT: Vcc SUPPLY lcciz 12 12 mA 2
(ERASE suspended)
ERASE SUSPEND CURRENT: Vrp SUPPLY lPP7 200 200 A
(ERASE suspended)

NOTE: 1. Absolute WRITE/ERASE protection when VPP < VPPLK.

2. Parameter is specified when device is not accessed. Actual current draw will be lcc12 plus READ current if a
READ is executed while in erase suspend mode.
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MICRON

PRELIMINARY

128K, 256K, 512K x 16
BOOT BLOCK FLASH MEMORY

WRITE/ERASE AC TIMING CHARACTERISTICS AND RECOMMENDED AC OPERATING
CONDITIONS: WE#-CONTROLLED WRITEs

(-40°C < T, < +85°C; Ve = +5V +10%)

AC CHARACTERISTICS -8

PARAMETER SYMBOL MIN MAX UNITS NOTES
WRITE cycle time wC 80 ns

WE# HIGH pulse width WPH 30 ns

CE# HIGH pulse width 'CPH 30 ns

CE# pulse width iCcp 50 ns

WEH# pulse width wp 50 ns

Address setup time to WE# HIGH AS 60 ns

Address hold time from WE# HIGH 'AH 10 ns

Data setup time to WE# HIGH DS 60 ns

Data hold time from WE# HIGH 'DH 0 ns

CE# setup time to WE# LOW ‘cs 0 ns

CE# hold time from WE# HIGH 'CH 0 ns

Ver setup time to WE# HIGH VPS1 200 ns 1,2
Vep setup time to WE# HIGH YPS2 100 ns 1,3
RP# HIGH to WE# LOW delay RS 1,000 ns

RP# at Vix or WP# HIGH setup time to WE# HIGH 'RHS 100 ns 4
WRITE duration (WORD or BYTE WRITE ) WED1 6 us 1
Boot BLOCK ERASE duration ‘WED2 300 ms 1,4
Parameter BLOCK ERASE duration 'WED3 300 ms 1
Main BLOCK ERASE duration 'WED4 600 ms 1
WE# HIGH to busy status (SR7 = 0) ‘WB 200 ns 5
Vep hold time from Status Data valid WPH 0 ns 1
RP# at ViH or WP# HIGH hold time from Status Data valid 'RHH 0 ns 4
Boot block relock delay time 'REL 100 ns 6

NOTE:
. Measured with VPP = VrrH1 = 5V,
. Measured with Vpp = VepHz = 12V,

. WRITE/ERASE times are measured to valid status register data (SR7 = 1).

. Polling status register before 'WB is met may falsely indicate WRITE or ERASE completion.
. 'REL is required to relock boot block after WRITE or ERASE to boot block.

1

2

3

4. RP# should be held at Vs or WP# held HIGH until boot block WRITE or ERASE is complete.
5

6.
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MICR
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PRELIMINARY

128K, 256K, 512K x 16
BOOT BLOCK FLASH MEMORY

WRITE/ERASE AC TIMING CHARACTERISTICS AND RECOMMENDED AC OPERATING

CONDITIONS: CE#-CONTROLLED WRITEs

(-40°C < T, < +85°C; Ve = +5V +10%)

AG CHARACTERISTICS -8

PARAMETER SYMBOL MIN MAX UNITS NOTES
WRITE cycle time WwC 80 ns

WE# HIGH pulse width 'WPH 30 ns

CE# HIGH pulse width 'CPH 30 ns

CE# pulse width 'cp 50 ns

WEH# pulse width Wp 50 ns

Address setup time to CE# HIGH 1AS 80 ns

Address hold time from CE# HIGH AH 10 ns

Data setup time to CE# HIGH DS 60 ns

Data hold time from CE# HIGH 'DH 0 ns

WEH# setup time to CE# LOW ws 0 ns

WE# hold time from CE# HIGH WH 0 ns

Ver setup time to CE# HIGH VPS1 200 ns 1,2
Vrp setup time to CE# HIGH tvps2 100 ns 1,3
RP# HIGH to CE# LOW delay RS 1,000 ns

RP# at ViH or WP# HIGH setup time to CE# HIGH 'RHS 100 ns

WRITE duration (WORD or BYTE WRITE ) 'WED1 6 us 1
Boot BLOCK ERASE duration ‘WED2 300 ms 1,4
Parameter BLOCK ERASE duration ‘WED3 300 ms 1
Main BLOCK ERASE duration WED4 600 ms 1
CE# HIGH to busy status (SR7 = 0} 'wB 200 ns 5
Vrp hold time from Status Data valid VPH 0 ns 1
RP# at ViH or WP# HIGH hold time from Status Data valid ‘RHH 0 ns 4
Boot block relock delay time 'REL 100 ns 6

NOTE:
. Measured with Vep = VrPH1 = 5V.
. Measured with Vpp = VprHz = 12V,

. WRITE/ERASE times are measured to valid status register data (SR7 = 1).

. Polling status register before 'WB is met may falsely indicate WRITE or ERASE completion.
. 'REL is required to relock boot block after WRITE or ERASE to boot block.

1
2
3
4. RP# should be held at ViH or WP# held HIGH until boot block WRITE or ERASE is complete.
5
6.
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PRELIMINARY
Z 128K, 256K, 512K x 16

BOOT BLOCK FLASH MEMORY

M3

WORD/BYTE WRITE AND ERASE DURATION CHARACTERISTICS

5V Vep 12V Vep
PARAMETER TYP MAX TYP MAX UNITS | NOTES
Boot/parameter BLOCK ERASE time 0.8 7 0.5 7 s 1
Main BLOCK ERASE time 2 14 1.1 14 s 1
Main BLOCK WRITE time (BYTE mode) 1.8 1 s 1,2,3
Main BLOCK WRITE time (WORD mode) 1.1 0.6 s 1,2,3

NOTE: 1. Typical values measured at T, = +25°C.
2. Assumes no system overhead.
3. Typical WRITE times tested with checkerboard data pattern.

AHOW3I HSVY14 MO0149 10049
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PRELIMINARY
128K, 256K, 512K x 16

BOOT BLOCK FLASH MEMORY

WRITE/ERASE CYCLE
WE#-CONTROLLED WRITE/ERASE

N/ SR TR

Addresses
'AS tan las 'AH
Vi :
ces \
L
168 —~| |- +| |~—to [ P
Vin T we 77
oEx .
L
twp T weH | \WED1/2/3/4 |
Vi | l S F !
WEF / N N 1 'we \_/
v ~| |~—tpn el j=—tDH
tos —= ]'- tpg — |¢—
oata? VW | ¥ emo % FoND! /7§ Status /71 Status \\\ m
Vi F_in_A " XData-ing SR7=0) \\}SR7=1V7/
tRs tRHS 1RHH
Vi - = T |- lunlockbootblock} {f-mnn- P
£ R
P \
Vin 5 f
RP#® v
[
[Unlock boot blogk]
Vi fo oo lmettoated) Sfeen- -
wert < (c >
" tvpst 77
—
tvps2 tvPH
|=— [12V Vrp] Hl

M 1§
pent {5V Vpp}
) ffeaneas W
vep
ViL

WRITE or ERASE (block)
l> WRITE SETUP or address asserted, and axe‘gj;i‘;;ﬁgﬁm Cummalnd for next
ERASE SETUP ii WRITE data or ERASE ’ . operation issued
nput CONFIRM issusd checked for completion
DON'T CARE
WRITE/ERASE TIMING PARAMETERS
-8 -8

SYMBOL MiIN MAX UNITS SYMBOL MIN MAX UNITS

wc 80 ns WPS2 100 ns

WPH 30 ns RS 1,000 ns

twp 50 ns RHS 100 ns

AS 60 ns WED1 6 us

TAH 10 ns WED2 300 ms

DS 60 ns WED3 300 ms

DH 0 ns ‘WED4 600 ms

‘cs 0 ns ‘wB 200 ns

'CH 0 ns WPH 0 ns

VPSSt 200 ns tAHH 0 ns
NOTE: 1. Address inputs are “don't care” but must be held stable.

2. If BYTE# is LOW, DATA and COMMAND are 8-bit. If BYTE# is HIGH, DATA is 16-bit and COMMAND is 8-bit.
3. Either RP# at Vux or WP# HIGH unlocks the boot biock.
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PRELIMINARY
128K, 256K, 512K x 16

BOOT BLOCK FLASH MEMORY

WRITE/ERASE CYCLE
CE#-CONTROLLED WRITE/ERASE

Vin ¢ 3
Addresses m Note 1 Z AN ; /
VlL A K f

tas tAH tas A
Vi {f
L \ ,|/ \ / \____/_
L .
twg—| |- =] |~twH I .
Vi 7
oek / H__we \_/
3 t -
WP YWPH WED1/2/3/4
Vin I ¥
cEt / N /] R \_/
[ 2 je—ton wB
1
v 1pg —| |- tpg | | 'DH
Data? M oMy CMD/ /7 Staus [7F Status NS\ m
vy X _in f o R7=0 \\¥SR?=1V///
RS RHS tRHH
Vi * N T -|- lunlockbootblockl ___ _ ____ {f----- pa—
T T
, \
VIH )/)f
RPE®
w
[Uniock boot black]
VIH 45-'- —---------] --------- ff ----- ---T
WP#® v 4 (¢ x
" tvps1 7
—]
tvps2 tvPH
[~— [12v Ver) -

Vv, 4
PPH2 —J F

v ST e

I $fnannns
\ 4
Vi

WRITE or ERASE (block)
}, WRITE SETUP or address asserted, and exezvjézssztﬁggiter Command for next
ERASE SETUP input WRITE data or ERASE g . operation issusd
CONFIRM issued checked for completion

DON'T CARE

WRITE/ERASE TIMING PARAMETERS

-8 -8
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
wC 80 ns VPS2 100 ns
'CPH 30 ns RS 1,000 ns
'CP 50 ns 'RHS 100 ns
‘AS 60 ns WED1 ] us
tAH 10 ns WED2 300 ms
DS 60 ns 'WED3 300 ms
DH 0 ns ‘WED4 600 ms
‘Ws 0 ns 'WB 200 ns
WH 0 ns VPH 0 ns
WPS1 200 ns tRHH 0 ns
NOTE: 1. Address inputs are “don't care” but must be held stable.
2. If BYTE# is LOW, DATA and COMMAND are 8-bit. If BYTE# is HIGH, DATA is 16-bit and COMMAND is 8-bit.
3. Either RP# at ViH or WP# HIGH unlocks the boot.block.
126K, 256K, 512K x 16 Extended Temperatura Boot Block Flash Memory Micron Quantum Devices, tnc., reserves the right to change products or spedificalions without notice.
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