g SmariMedia’

SmartMedia™ Electrical Specifications

Web-Online Version 1.00

Issued: May 19, 1999

SSFDC Forum Technical Commaittee

These specifications are intended only for review of application, technical and
development. These data are updated without advance notice andsent to only
Forum members .

Non-members are required to join SSFDC Forum and purchase the latest
versions of specifications for the purpose of product development and design.

SSFDC Forum shall not be responsible for any probrem that may arise from
the application of these data.

The SSFDC Forum holds the copyright to this material. This material may not be
copied in whole or in part without permission. Furthermore, this material may not be
disclosed to any third party without the consent of the SSFDC Forum.

These specifications are not intended to permit the use of intellectual property rights
such as industrial property rights and copyrights, owned by corporations or
individuals. The SSFDC Forum shall not be liable for any dispute that may arise
from the application of these specifications.

The SSFDC Forum shall not be responsible for any product-related problems,
including those related to memory reliability that may arise from the application of
these specifications.

& SmartMedid" is a trademark of Toshiba Corporation.




SmartMedia™ Electrical Specifications

Revision History

Version Date

1.00 Web-Online Version  Formal release May, 1999

-1 - © 1999 SSFDC FORUM



Web-Online Version 1.00

Contents
0. INEPOAUCTION c.cuiiiereeeeiiiieiiiiennnecrieeeetieeennneessseeesssssssnssssssssssssssssssssssssssssssssasssssssssssssssnnssnes 1
1. APPLICADIE MOAELS ...ceeeeeeneieeeeerieeeennnneeeeeeeereeeensssseeceeeesssssssssssesessssssssssssssssssssssssnssssssssases 1
2. INterface SPECIFICATIONS cuuuuuueeriiiiiiiieeeerneiiereeeeeeerenresssssseeeeresssssssssssssessssssssssssssssssssssssannss 2
2.1, PIn ASSIGIIMEIIES ....ovvviviiiiieiiieiiiiieeee e eeeere e e eeee e e e e e eeeeeaaaeeeeeeeeesetrreeeeeeeeeentrreeeeeeanrrreeeas 2
2.2, Explanation of SIZNalS........cccoiiiiiiiiiiiiiiiiiieee et e e e e e e e e e e et b e e e trraaaees 3
DS T o 1 =B 0 <Y o1 r RSP RP 4
2.4, REAAY/-BUSY ...cii oottt et e e e e e e e — e e e e e e e e et bbb raaaaeeeaattbbaaaeeeeaaarraraaes 4
3. Operating ENvironment. ... ssssssssssssssssss 5
3.1. Absolute Maximum RatiNg.........cccooiiiiiiiiiii ittt e e e e e e e e eattaar e e e e e e e e eaartaeaeaeeas 5
3.2, CAPACILATICE .....vvvvvveeeeeeeeeeeetieeeee e e e e eeeeaeeeeeeeeeeeeetaaeeeeeeeeeeeeetaaseaeeeeeeenaarsseeeeeeeeesnsesaeeseeeenntnreseeeeeeenn 5
3.3, OPETALING VOILAZE ..oeiiiiiiiiiiiiiiie ettt e ettt e e e e e e ettt r e e e e e e e e essatttbaaaaaeeesasetssaaeeeeeessssrsraaaaaaans 5
4. INPUL LeVEIS....coo i, 6
3.5. DC Electrical CharacteriStiCs.......cciiiiuiiiiiiieiiiiiiiiiiiieeeeeecciireee e e e e e e esitrreeeeeeeeeatrrareeeeeeesesasreeaaaaeans 6
4. Device Internal Configuration ......cccccceeiiiiiiiiiiiiiiiiiiiiiiiiiiiie. 7
4.1, FLASh MIEMOTY .ottt e e e e ettt e e e e e e e et b b e e eaaeeeseasttsaasaeaeeeeasetsaesesassssaseeens 7
4.2, MASK ROM ...ttt ettt e et ee e e tte e e e ettt e e e e tbaeaeessaeaeeasaaaeessaaeeassaeesassaesasseeesansrens 8
5. AdAress SEttINES cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeesessessssssssssssssssssssssssssssssssssssssssssssssssssssssses 9
Sl L EoT] o LY =S 0 o) SRR PPUPPPPPPPPPPRt 10
SIMASK ROM ...ttt ettt ettt e et e e e bt e e bt e e st e e sstbeessbaeassaeessaeansseessseesssaeesssesssaeensseennses 10
6. Operating Modes...ccccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiesissssssssssssssssssssssssssssssssssses 11
6.1. Operating Liogic Table ......cccuuiiiiiiiieicteee et e e e e e ettt e e e e e e e e eaeabbaeeeeeesaaatraeeeas 11
6.2. Operating Command TabLe ..........ccoovirrriiiiiiiiiiiieeee e eeeeere e e e e e e e e e e e eeeaneeeas 11
6.3. Operating Mode in the Read State. .......cccceiiiiiiiiiiiiic e 12
6.4. Status OULPUL TADIE ...c..ooiiiiiieiieeeeeeeeee e ee e e e e e e e e e e arreeeens 12
7. TIiMING SPECIFICATIONS ....uuuiiiiiieiiiriiciiiiiieeeeiieeseeeeeeeseessesessssssssssssssssssssssssssssssssssssssssssnses 13
R T ) (o s V' s T OO USRS 13
T.2. AC CRaraCteriStICS .uvveiiiiiiiiiiiiiieeeeeeeiiiititeeeeeeeeeeitiareeeeeeeeeaetabraeaeaeeeesasesssrsaeeseeesasssssssssssaanssssrseeens 13
7.3. Program/Erase/Read/Reset...........ccccciiiiiiiiiiiiiii e 14
T4, TIMING DIAGTAM . ..uiiiiiiiiiiiiiiiiiiee e e e ettt e e e e e eectb e e e e e e e e esettbaaeeaeaeesassttsbaseesaeseaassssssessaansssssseeens 15
8. Device Operation and Precautions.......iiiniiininniinninnnisssssssssssssssssssssssssssssssses 21
8.1. Changing the timing when Data Read is executed............cccccoeviiiiiiiiiiiiiiiiiiieee e 21
8.2. SequENtIAl REAM ......vveiiiiiiieiiieiee e 21
8.3. Precautions when Programming Pages..........ccccvvviiiiiiiiiiiiiiiic et 22
8.4. Precautions for writing in the redundant section only..........ccccoeevviiiiiiiiiiieeciiee e 22
8.5. ReSetting after POWET-0M ......uviiiiiiiiiiiiiiiiiee et e et e e e e e e ettt b e e e e e e e e eeeaeabaaseeeeeeesssraeeens 22
8.6, COMUMATIAS ...eeeutieeiiieeiie ettt e ettt ettt e sttt e etteestteesateesasaeesnbeeenteeeasseesneeessseesnsaeesnseesnsseesnseansaeennseesnseenn 22

© 1999 SSFDC FORUM - 1id -



SmartMedia™ Electrical Specifications

-1v - © 1999 SSFDC FORUM



Web-Online Version 1.00

0. Introduction

This document defines the electrical characteristics of the SmartMedia™ (SSFDC or
Solid State Floppy Disk Card) which is standardized by the SSFDC Forum.

1. Applicable Models

There are many kinds of SmartMedia™, each with a different memory type (Flash
Memory, MASK ROM), capacity, operating voltage (5 V, 3.3 V), etc. These
specifications apply to the following SmartMedia™.

Table 1-1 Device Code

Flash Memory MASK ROM
Model 3.3 V Model 5V Model (3.3 V Model only)
1 MBytes 6Eh, E8h, ECh 6Eh —
2 MBytes EAh 64h 5Dh
4 MBytes E3h, E5h 6Bh, E5h D5h
8 MBytes E6h — D6h

Table 1-2 Package

Model 3.3 V Model 5V Model

(1Chip SmartMedia") | (2Chip SmartMedia")

K| e

Package

O

) |
M

O
I
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2. Interface Specifications

21. Pin Assignments

Table 2-1 Pin Names

No. Pin Name 1/0 Pin Function Note
1 GND Ground
2 CLE I Command Latch Enable
3 ALE 1 Address Latch Enable
4 -WE | Write Enable
5 -WP 1 Write Protect M " Flash Memory only
6 DO 1/0 Data 0
7 D1 1/0 Data 1
8 D2 1/0 Data 2
9 D3 1/0 Data 3
10 GND Ground
11 -CD O Card Detect
12 VCC Vce
13 D4 1/0 Data 4
14 D5 1/0 Data 5
15 D6 1/0 Data 6
16 D7 1/0 Data 7
17 LVD (0] Low Voltage Detect
18 GND I Ground "¢
19 R/-B 0 (OD) Ready/Busy "¢
20 -RE I Read Enable
21 -CE | Card Enable
22 VCC Vce

(Note 1)  Pin 5 is valid only with Flash Memories. In the case of MASK ROMs, this pin is NC (no connect).

(Note 2)  For Pin 18, the ground level should be input.

(Note 3)  Pin 19, O (OD) is an open drain output.

(Note 4) ‘I’ is the input signal to the SmartMedia . ‘O’ is the output signal from the SmartMedia . /O’
indicates a bi-directional signal.

(Note 5)  The symbol ‘-’ appearing before a signal name designates that signal as active low.

(Note 6)  The same pin layout is used for all package types.

~
Electrodes —
(contact board)
| —]
Write-protect seal ~_—"|
affixing location
\ J

Figure 2-1 Pin Assignment
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2.2. Explanation of Signals

DO-7 DATA INPUT OUTPUT TERMINAL
This port is for the input and output of addresses, commands, and data.

CLE COMMAND LATCH ENABLE
This signal enables commands to be sent to the internal command register of the device. By setting the
level to ‘H’ when the -WE signal falls and rises, the data on the I/O terminals will be written into the
command register.

ALE ADDRESS LATCH ENABLE
This signal controls whether data is sent to the internal address register or the internal data register in
the device. By setting the level to ‘H when the -WE signal falls and rises, the data present at the I/O
terminals is written into the address register as address data. By setting the level to I when the -WE
signal falls and rises, the data present at the I/O terminals is written into the data register as input
data.

-WE WRITE ENABLE
This signal is used to write data present at the I/O terminals into the device.

-RE READ ENABLE
This signal enables the output of data serially from the I/O terminals. From the time -RE falls, valid
output data will be present at the /O terminals after tREA, and the internal column address counter
advances (+1).

-CE CARD ENABLE
This is the device selection signal. If it is set to ‘H’ in the read state, the standby mode is assumed.
Furthermore, in the Busy state during the execution of program and erase operations (R/-B = L), both
‘H’ and I are accepted. (Standby will not be assumed when ‘H’.)

-WP  WRITE PROTECT
This signal forcibly prohibits writing and erasing. At L), the operation of the internal high voltage
generating circuit is reset. Normally, the system is operated with this signal ‘H’, but if the power supply
signals are irregular (ON/OFF, etc.), this signal should be L. in order to protect stored data from
unexpected operations. In the event that the VCC voltage is outside the range in which correct
operation is assured, it is recommended that the level be set to L/.

R/-B READY /-BUSY
This output signal is an open drain output that indicates the internal operating conditions of the device.
During program, erase, and read operations, Busy (R/-B = L)) is output. Then, Ready is automatically
output when the operation is finished.

-CD CARD DETECT
This is the SmartMedia™ detection signal which outputs the ground level.

LVD LOW VOLTAGE DETECT
This signal is for the detection of the SmartMedia™ operating voltage. It is connected as described

below.
Flash Memory MASK ROM
3.3 V Model 5 V Model
VCC NC VCC

VCC CARD POWER

Power Supply Voltage.
GND GROUND

Ground.

© 1999 SSFDC FORUM -3 -
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2.3.

24,

Write Protect

When a write-protect seal (conductive seal) 1s attached in the write-protect seal
position (see Fig. 2-1), the system detects the presence of the write-protect seal and
prevents any data from being written to the SmartMedia™. In this way, the data
cannot be altered accidently (by write and erase errors, etc.).

The write-protect seal only works on Flash Memories. In the case of MASK ROMs,
data cannot be written, with or without a write-protect seal.

Ready/-Busy

The Ready/-Busy signal requires a pull-up resistor for this open-drain output. For
the resistance, Rp , refer to the following equation.

_ Vec(Max.) —Vor(Max.)
P= Ior + 2 I

211, is the sum of the input current of all devices connected to the Ready/-Busy pin.

-4 - © 1999 SSFDC FORUM
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3. Operating Environment

3.1. Absolute Maximum Rating

Table 3-1 Absolute Maximum Rating

Symbol Parameter 33V Mzgl;h Memgr\}; Model MASK ROM Unit
Ve Supply Voltage -0.6 t0 4.6 -0.6 t0 7.0 -0.5 t0 4.6 \
-0.3 to Vee+0.3 | -0.3 to Veet+0.5 | -0.3 to Veet+0.3
I t t It A
Vap | Input/Output Voltage (<4.6) (<7.0) (<4.6)

3.2. Capacitance

Table 3-2 Capacitance

Min. Typ. Max. | Unit

Parameter
Flash Memory 1Chip SmartMedia™ - - 10 pF
MASK ROM 2Chip SmartMedia - - 70 pF

3.3. Operating Voltage
SmartMedia™(s) are available in two power-supply voltages: 3.3 V (low voltage), and

5V (normal).

Table 3-3 Operating Voltage

Parameter Symbol Min. Typ. Max. Unit
Flash Supply Low Voltage (3.3 V) Vee 3.0 33 3.6 A%
Memory Supply Voltage (5 V) Vee 4.5 5.0 5.5 Vv
MASK ROM | Supply Low Voltage (3.3 V) Vce 3.0 33 3.6 v

© 1999 SSFDC FORUM



SmartMedia™ Electrical Specifications

3.4. |InputLevels

The input levels for SmartMedia™(s) with operating voltages of 3.3 V and 5 V are as

follows:
Table 3-4 Input Levels
Parameter Symbol Condition Min. Max. Unit
L m—m——— L = > S
il Vologs Lol |V vee-sovensy [ Ve LY

3.5. DC Electrical Characteristics

Table 3-5 DC Electrical Characteristics (Ta = 0 to 55°C, Vcc=3.3V+0.3V / Vcc=5.0V+0.5V)

Symbol Parameter Condition Min. | Typ. | Max. | Unit
I Input Leakage Current Vin=0V-Vcec +10 | uA
Iio Output Leakage Current Vour=0.4 V-Vcc +10 | uA

Iccor Serial Read }(:\EIJZ\Q(L) ;;OUT =0mA, 30 mA
Iccos Operating Command Inpu‘g\] : Teyele = 80 ns 30 mA
Iccos Current Data Input " [T yee = 80 ns 70 | mA
Iccos Address Input Teyele = 80 ns 30 mA
Iccos Program (Note) — 60 | mA
Iccor Erase (Note) — 40 | mA
Iccsi  [Stand-by Current (TTL) -CE=Vy 1 mA
Iccsz  [Stand-by Current (CMOS) -CE=Vcc-02V 100 | pA
Vou  |Output High Voltage Level o = -400 UA 2.4 \
Voo |Output Low Voltage Level Ior =2.0 mA 0.4 A%
IoL (R/-B)|Output Low Current (R/-B) Vor=04V 8 mA
(Note) Operating current (data input, program, erase) applies to Flash Memories only.
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4. Device Internal Configuration

4.1. Flash Memory
Program and read operations for Flash Memories are done page by page, and can be erased

block by block. The internal configuration of the device is as described below.

/ S / \Z’ DO-7 (8 bit)

a: data area [ a |b
b: redundant section ~

r (...
} d: number of pages per block

f: total number of pages
I

3
e: total number of blocks JRI /

c: page size
Figure 4-1 Internal Configuration (Flash Memory )

Table 4-1 Memory Configuration (Flash Memory)

Model Page Size (a+b=¢c) Block Size (d) Number of Blocks (e) Number of Pages (f)
1 MByte 256 + 8 = 264 Bytes 256 Blocks 4,096 pages
2 MBytes 8,192 pages
16 pages 512 Blocks
4 MBytes 5124 16 = 528 Bytes 8,192 pages
8 MBytcs v 1,024 Blocks 16,384 pages

Flash Memories may contain some blocks that are unusable (failure blocks).
The minimum number of usable blocks for each memory capacity is as shown below.

Table 4-2 Number of Usable Blocks

Model Number of Zones Number of Usable Blocks (Min.)
1 MByte 252 Blocks
2 MBytes
4 MBytes — 502 Blocks
8 MBytes 1,002 Blocks

The 32 MBytes to 128 MBytes models are controlled in 16 MByte zones.
For details, see the “SmartMedia™ Physical Format Specification”.

© 1999 SSFDC FORUM
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4.2. MASK ROM
MASK ROMs can only be read one page at a time. The internal configuration of the

device is as described below.

f: total number of pages

e: total number of blocks

a: data area
b: redundant sect10/ ------------ /
DO-7 (8 bit)

c: page size

Figure 4-2 Internal Configuration (MASK ROM)

Table 4-3 Memory Configuration (MASK ROM)

e B }  d: number of pages per block

Model Page Size (a+b=c) Block Size (d) Number of Blocks (e) Number of Pages (f)
2 MBytes 5124 (16 256 Blocks 4,096 pages
4 MBytes :( 52)8 Bytes 16 pages 512 Blocks 8,192 pages
8 MBytes 1,024 Blocks 16,384 pages
(Note) For MASK ROMs, redundant section data (b) are all “FFh”.
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5. Address Settings

As SmartMedia™(s) do not have address terminals, addresses are incorporated

during three or four clock cycles from the I/O terminals.

Table 5-1 Address Configuration

D7 D6 D5 D4 D3 D2 DI DO
1" cycle CA7 CA6 CAS CA4 CA3 CA2 CAl CA0
2" cycle PA7 PA6 PAS PA4 PA3 PA2 PAI PAO
31 cycle PA15 | PA14 | PAI3 | PAI2 | PAIll PA10 PA9 PAS

CAO to CA7: column address
PAO to PA1S: page address

The valid page addresses for each memory capacity are as shown below.

Table 5-2 Valid Page Addresses (Flash Memory)

Model Valid Page Address ‘L’ Level ™" ‘L’ Level ™™
1 MBytes PAO-PAI1I PA12-PAI15
2 MBytes PAO-PA12 PA13-PAI15
4 MBytes PAO-PA12 PA13-PAI15 o
8 MBytes PAO-PA13 PA14, PAIS

Table 5-3 Valid Page Addresses (MASK ROM)

Model Valid Page Address ‘L’ Level ™! ‘L’ Level ™2
2 MBytes PAO-PA11 PAI12-PA15
4 MBytes PAO-PA12 PA13-PA15 —
8 MBytes PAO-PA13 PA14, PA15

(Note 1)  In the 3rd cycle, the relevant I/O terminals for the page addresses mentioned above should be set to ‘L’.

© 1999 SSFDC FORUM -9 -



SmartMedia™ Electrical Specifications

< Flash Memory >

256 + 8 Byte/page ( 1 — 2 MBytes)

3 Address Cycle 2" Address Cycle 1** Address Cycle
A23 Al6 [Al15 — Al12|All — AS8[A7 A0
PAI1S PA8 |PA7 — PA4|PA3 — PAO|CA7 CAO
BAI11 BAO

e 512 + 16 Byte/page ( 4 — 8 MBytes)

3 Address Cycle 2" Address Cycle 1** Address Cycle
A24 Al17 [Al6 — AI3|A12 — A9| A8 (A7 A0
PAI1S PA8 |PA7 —PA4|PA3 —PAO| CA8 |CA7 CAO
BAlI BAO T Note 1

(Note 1)

(Note 2)

< MASK ROM >

Fig. 5-1 Address settings

BAO to BA11 show the block addresses.

512 + 16 Byte/page ( 2 — 8 MBytes)

The input level for CAS is automatically set within the circuitry by the commands ‘00’ or ‘01°.

3" Address Cycle 2" Address Cycle 1** Address Cycle
A24 Al71Al16 — Al13|A12 — A9| A8 (A7 A0
PA15 PAS|PA7 —PA4(PA3 — PAO| CAS |CA7 CAO0
BAIll BAO T Note 1
Fig. 5-2 Address settings
(Note 1)  The input level for CA8 is automatically set within the circuitry by the commands ‘00’ or ‘01°.
(Note2) BAO to BA11 show the block addresses.

-10 -
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6. Operating Modes

6.1. Operating Logic Table

Program, erase, read, and other operating modes are controlled by the following
commands. Address input, command input, data I/O, etc., are controlled by the
CLE, ALE, -CE, -WE, -RE, and -WP signals.

Table 6-1 Operating Logic Table

Mode CLE ALE -CE -WE -RE -WP

Command Input H L L =y H *
Address Input L H L A H *
Data Input Moy | L L iy H *
Data Output L L L H < " *
During Program/Erase ~ ©°"®

(During Busy State) * * * * * H
Write Protect (Note) * * * * * L

H: Vig L: Vi *: Vigor Vi

(Note) Flash Memories only.

6.2. Operating Command Table

Fig. 6-2 Operating Command Table

. st nd Acceptable Command
Function 1" cycle 2" cycle during Busy State

Serial Data Input " " 80h

Read (1) 00h

Read (2) <Y 0lh

Read 3) ¢ 50h

Reset FFh O]

Page Program ¢ " 10h

Block Erase ¢! 60h DOh

Status Read 70h O]

ID Read 90h

(Note 1)  Applies to Flash Memories only.

(Note 2) 512 + 16 Byte/page mode only is supported.

(Note 3)  In the case of MASK ROMs, fixed data ‘FFh’ is output.

(Note 4)  Once the read mode is set by using commands 00H, 01H, or 50H, there is no need for a read command to
access subsequent pages.

(Note 5)  Commands are expressed in hexadecimal code, and DO to D7 are as described below.

E.g., Serial data input: 80H
Lt lofofofo]ofol]o]

D7 D6 D5 D4 D3 D2 D1 DO

Fig. 6-1 Correspondence between Commands and I/O Terminals.

© 1999 SSFDC FORUM -11 -
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6.3. Operating Mode in the Read State.

Table 6-3 Operating Mode in the Read State

Mode CLE | ALE | -CE | -WE | -RE DO0-D7 Power
Read Mode L L L H L Dout Active
Output Deselect L L L H H High-Z Active
Standby L L H H * High-Z Standby
H: VIH L: VIL *: VIH or VIL
6.4. Status Output Table

When the status read command is being executed, the status can be read. Status

outputs are allocated to DO to D7 as shown below.

Table 6-4 Status Output Table

Status Flash Memory MASK ROM
DO | Pass/Fail “0”: Pass, “1”: Fail “0”: Pass (Ready), “1”: Fail (Busy)
D1 “0» «0”
D2 | Reserved for “0” “0”
D3 Future Use “0” “0”
D4 “0” “0”
D5 “0» «0”
D6 | Ready/Busy “0”: Busy, “1”: Ready “0”: Busy, “1”: Ready
D7 | Write Protect “0”: Protected, “1”: Not Protected “0”: Protected (Fixed)
(Note) Pass/Fail status at DO is valid when the device is in the Ready state. Before Pass or Fail is determined, the

Ready state must be confirmed.

In MASK ROM, status at DO is the inverted data of D6.

-12 -
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7. Timing Specifications

7.1. Cycle Time

Teyete : MIN. 80 ns

7.2. AC Characteristics

Table 7-1 AC Characteristics (Ta= 0 to 55°C, Vcc=3.3V 0.3V / Vcc=5.0V +0.5V )

Symbol Parameter Min. Max. Unit
ters CLE Set up Time 20 - ns
toin CLE Hold Time 40 - ns
tcs -CE Set up Time 20 - ns
tcn -CE Hold Time 40 - ns
twp -WE Pulse Width 40 - ns
tALs ALE Set up Time 20 - ns
tALH ALE Hold Time 40 - ns
tps Data Set up Time 30 - ns
tbu Data Hold Time 20 - ns
twc Write Cycle Time 80 - ns
twH -WE High Hold Time 20 - ns
tww -WP High to -WE Low 100 - ns
tRR Ready to -RE Low 20 - ns
trp Read Pulse Width 60 - ns
trc Read Cycle Time 80 - ns
tREA -RE Access Time(Serial Data Access) - 45 ns
tcen -CE High Hold Time(at the Last Serial Read) 250 - ns
tREAID -RE Access Time(ID Read) - 90 ns
tRuZ -RE High to Output Hi-Z 5 30 ns
tchz -CE High to Output Hi-Z - 30 ns
tREH -RE High Hold Time 20 - ns
tiR Output Hi-Z to -RE Low 0 - ns
trRSTO -RE Access Time(Status Read) - 45 ns
testo -CE Access Time(Status Read) - 55 ns
tRHW -RE High to -WE Low 0 - ns
twaC -WE High to -CE Low 50 - ns
twHR -WE High to -RE Low 60 - ns
tart ALE Low to -RE Low 200 ) ns

(Address Register Read,ID Read)
fer -CE Low to -RE Low 200 ) ns
(Data Register Read,ID Read)
tws -WE High to Busy - 200 ns
tAR? ALE Low to -RE Low (Read Cycle) 150 - ns
trp Last -RE High to Busy(at Sequential Read) - 200 ns
tery -CE High to Ready ™ - 1 us

(Note): The length of the period between —CE High and Ready depends on the pull-up resistance at the Ready/—

Busy terminal.

© 1999 SSFDC FORUM -13 -
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Table 7.2 AC Test Conditions (Ta = 0 to +55°C)

Parameter 3.3 V Model 5V Model
Supply Voltage 33V+03V 50V£05V
Input Pulse Level 04V-24V 0.6V-24V
Input comparison Level 1.5V/15V 1.5V/15V
Output Data comparison Level I.5V/15V 1.5V/15V
Output Load 1 TTL gate, CL = 100 pF

7.3. Program/Erase/Read/Reset

During program, erase, read, reset operations, it is necessary to monitor the
Ready/Busy status. The Busy time during the execution of each operation is shown

below.
Table 7.3 1 MByte to 128 MByte SmartMedia Busy Time
1 Mb to 8 MB
Symbol Parameter ytes (o ytes Unit
Typ. Max.
tprROG Program Time - 20 ms
tgerase | Block Erase Time - 400 ms
¢ Data Transfer Time B 100
R (from Cell to Register) HS
) ) ) Program - 80 us
¢ Device Resetting Time Fra ~ 6 m
ot (Program/Erase/Read) > >
Read - 40 us
(Note) For details, see each company’s technical data.
(Reference Data)
Table 7.4 Toshiba SmartMedia" Busy Time
TC5816ADC TC5832DC/TC58V32DC
Symbol Parameter (2 MBytes) (4 MBytes) Unit
Typ. Max. Typ. Max.
terog | Program Time 300-1000 5000 300 1500 s
teerase | Block Erase Time 6 100 6 50 ms
Table 7.5 Samsung SmartMedia™ Busy Time
SMFN002 SMFN004/SMFV004
Symbol Parameter (2 MBytes) (4 MBytes) Unit
Typ. Max. Typ. Max.
tprog | Program Time 250 1500 250 1500 us
tgerase | Block Erase Time 5 10 5 10 ms
-14 - © 1999 SSFDC FORUM
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7.4. Timing Diagram
e Basic Latch Timing for Command,
Address and Data
CLE
ALE
-CE
-RE Setup Time Hold Time
) { 1
-WE JR 7[
tDS tDH
D0-7 /:J k
e Address Input Cycle
tCLS
CLE
tCS tWC tWC
“CE % \
tWP tWH tWP tWH tWP
A A A
S U A W A W
ALS ALH
ALE ﬂE 1
tDS tDH tDS tDH tDS tDH
D0-7 %cmn@ PAO-7@PAB-15W

© 1999 SSFDC FORUM
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e Command Input Cycle

CLE cLs CcLH
Lo oy
-CE *{ }V
T
t

WP

ALE %x 74/

DO-7 /*

e Data Input Cycle

tCLH
CLE
1
the oy
-CE
T
twp tWH twp Wp
N i :
i —\ {_! [ LY [
tALS
Y.
T
) tDS tDI-‘I ) tDS tDI-‘I ) tDS tDI-‘I
\
256+8byte/page : D 263
512+16byte/page : D 527
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e Serial Read Cycle e Status Read Cycle
t [
-CE R / CLE Cois
tRP | tREH tcs tCLH tCLS
_x \\\\ T
-RE ey -CE XF 7(/ ) %/
t |t
tREA tRHZ tREA tRHZ tRHZ e i
\ ]
-WE \ / t t tCHZ
WHC CSTO
DO-7 —
L W o
RR —
;, — \
R/-B -RE
tDS tDH tIR L
| t t

RSTO RHZ
0 { Status '\
DO-7——\ 70H output

R/-B /

e Read Cycle (1)

CLE
t
tcs CEH
2.0
| i
twc
O -
tALH | tALS tALH tAR2 tCRY
ALE X@X
tws
-RE
tDS tDH ‘tDS tDI-‘I ‘tDS tm-‘[ ‘tDS tDH

D0-7 00h *cmn@%on @PASJS

Column Address
N

R/-B

256+8Byte/Page : D, 263
512+16Byte/Page : D, . 527

Read Command (1)

-We Low Level
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¢ Read Cycle (1): when -CE is high during the cycle.

CLE

-CE

A
Z_\Jl :

-WE
t
Catn | Cars tan toro CHz,
ALE * X@K
t
WB Cer Cc
-RE X
Eos | Eon Eos | Eon Cos | Lom Eos | Eon t
I ] I | | t RHZ
REA
D0-7 /* 00h % * CA0-7 @ PAQ-7 @PASJS Dour Doy Dour Dour
. Column Address N N+1 N+2 N+3
. N
R/-B X
Read Command (1) u
-Wp Low Level
¢ Read Cycle (2): (512 + 16 Byte/page models only)
CLE
-CE l? S ‘? g
Cye | Cic |
/ e YaYe
R
Cav | Cars Carn Cara
ALE X@x
t
WB Cor | Cac |
0N
X Y
VAYAVERY
‘ Eos | Eom \ ‘tDS tDI-‘I ‘tDS tm-‘r ‘tDS oy
Lo
DO-7 /* 01h % * CA0-7 @ PAO-7 @PASJS Dy Dyur Doyr R Doyr
. Column Address 256+M 256+M+1  256+M+2 527
M
R/-B ! \ 7
Read Command (2)
-Wp Low Level
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¢ Read Cycle (3)

CLE
_CE %
Cac | Cic |
- / \ /
t t tR
ALK | TALS tan toro
ALE X@K
t
WB RR | Cac
0N
X Y
RE m_/ \_/
Eos | Eox ‘tDS tDI-‘I ‘tDS tDI-‘I Eos | Eon
* v _/
DO-7 50h k cao0-7 PRO-7 pAg-15 Dy Doyr Dy R Dy
. Column Address 256+M 256+M+1  256+M+2 263: 256+8Byte/Page
' M 512+M 512+M+1  512+M+2 527:512+16Byte/Page
R/-B : \ 1
Read Command (3)
-we Low Level

e Sequential Read Timing

CLE ’ ~
Y

A\

A\

A\

<\ A AN,

A\

N

A\

N

A\

N

A\

Y

A\

Y

A\

Y

Y AYAVAT
i

A\

A\

A\

-RE
DO-7 /X 00h V %CAOJXPAOJXPAB*I
Column Page
Address Address
N M
R/-B
256+8Byte/Page : D, 263
Page M Page M+l -
512+16Byte/Page : D, 527
access access =
-WP

Low Level

-18 -
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e Auto Page Program Timing: (Flash Memories only)

CLE Cous Lo s / \W \—
<AL W7 )
T

e [__\\__/[__“_\\__//_\\__7
. N - .
It ALS ALH ALS PROG t
ALH W
I
ALE *
\9
A\)
tWB
A\
\
-RE o, \J
t t t t —> t t

Ds DH DS DH DS WB

L | L | tDS
A\
D0-7 80h CAO0-7 PAO-7XPA8-15 Dy Dy Dpy 10h %gg 70h
. T L\Y N
' 0 1 ///ﬂ ' ' Status
. . . output
R/-B ' ‘ \ 7[

Auto Program Status Read

serial Déta Tnput 256+8Byte/Page : D, 263
1 u -
512+16Byte/P: : D, 527
Command +16Byte/Page — Command Command
-WP
tww tww

e Auto Block Erase Timing: (Flash Memories only)

/

; \
" U Cars Corx \_ﬁ
ALE

CLE

-RE \ /
tDs tDH
Status
D0-7 60h PAO-7 X PA8-15 W /X DOh output >7
R/-B
Auto Bléck Erase Setup Erase éommand Stagus Read
Command Command
-WP
tww tww
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¢ ID Read Timing

CLE

-CE

o | \

w | v/

Ds DH
tREAID tREAID
DO-7 \ 90h { o0 )} P } P }
D Rea(!l Command Addres‘s Input MakerI Code Devic‘e Code
Output Output
-Wp Low Level
¢ Reset Timing
CLE Ces Cory
tCS tCH
-CE { ?
T
tWP
u RST
tALS tALH
mz % 2
tDS tDH
D0-7 FFh
tWE
R/-B l
t S

/8 R7
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8. Device Operation and Precautions

8.1. Changing the timing when Data Read is executed

To release the Busy output after a Page Read is executed, set -CE to high for a
certain length of time after accessing the final address of the page.

1. When -CE's delay (RHCH) related to -RE is less than 30 ns, setting -CE to high for a certain time ¢CEH)
will enable the READY state to be maintained without outputting the Busy state.

2. When -CE's delay t(RHCH) related to -RE is 30 ns or longer, keeping -CE high for a certain time t(CEH)
will release the Busy output in tCRY after -CE is high.

CLE

CRY

ALE

256+8Byte/Page : D, 263

Read Command (1) 512+16Byte/Page : D, 527

-Wp

8.2. Sequential Read

When a Data Read is executed, the initial address is specified at the start of the Data Read.
Then, it is only necessary to input the -RE clock (without additional address input) in order to
automatically increment the page address and continuously execute Read operation.

On the second page or later, all data in the main and redundant sections are output using
Read commands (1) and (2). Only the redundant section is output using Read command (3).
The sequential Read Mode can be used only within a single block.

(00H) (01H) (50H)
0 527 0 512 527

A A

Sequential Read (1) Sequential Read (2) Sequential Read (3)
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8.3.

8.4.

8.5.

8.6.

Precautions when Programming Pages

1) Limit of the Write Operation to the Same Page
The data and redundant areas can only be written simultaneously once. If the system

configuration requires it, writing to the redundant area may occur once more.

2) Writing to Pages within a Block

During the program operation, writing should be executed consecutively from a lower
address page to an upper address page. Random page programming should be
avoided.

Precautions for writing in the redundant section only

Writing only to the redundant section requires the Reset command to be inputted
and the Read command to be used to change data/pointer mode, as indicated in the
following sequence. To program the data section after writing into the redundant
section, the Reset command or Read commands (1) or (2) must be issued to reset
the data pointer mode.

Resetting after power-on

After power-on, initialize the device using the following sequence.

power on sequence

[ PowerOn | G

Reset

Commands

(1) Command values other than those specified in the specifications cannot be inputted as

a command.

(2) During the Busy state, inputting commands other than the Status Read command
(70h) and Reset command (FFh) is not possible.

(3) After inputting the Serial Input command (80h), do not input command data other
than the Program command (10) or Reset (FFh).

(4) Use the Ready/-Busy signal to determine the Busy state of the SmartMedia™.
The Status Read command is only available for abnormality judgement after the Erase
command or Write command is issued. Execute the Status Read command after

confirming that the state is Ready.
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