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T-§1-27-92

TEXAS INSTR (ASIC/MEMORY)

68-PIN MEMORY CARD?

¢ Industry Standard PCMCIA Cards (CONNECTOR VIEW)

¢ Standard Card Size

(85,6 mm x 54,0 mm x 3,3 mm)
¢ Single 5-V Power Supply (+ 5% Tolerance)
GND 1|0 O anND
* Utilize TSOP-I (Thin Small Outline p3 2y Olse o7
Package-Type |) Flash Memory Devices pe 3|0 0OIlsr on
* §8-Pin PCMCIA (Rev. 2.0)/ JEIDA ps 4| (] O3 D12
(Rev. 4.0) Compatible pe 5| (] (J |3 D13
p7 61 O+ D14
® 8-Bit or 16-Bit User Configurable T 7O 0 |¢ bis
Organization Ao 8l O |4 TE2
* Low Power Dissipation OE o|[] O |4 NC
A1t 10l 0 O {4 NC
¢ Operating Free-Air Temperature Range A n{OQ0O]es nc
0°C to 55°C as 2| 0O 0Ol A7
* Standard 68-Pin Two-Piece Connector A13 13| (] 0J |47 A18
A4 14| O O |28 Ale
¢ Al Input/Output Signals Fully TTL WePGM 15| O O |40 A20
Compatible NC 16| O O |s0 NC
* 3-State Output Vee 7|00 O[5! Veo
Vepy 18 B B 52 Vppz
ription A16 19 53 NC
descript A5 201 0 O |54 NC
The CMS68Fxxx series are Tl standard memory A2 2013 O |55 NC
cards designed to be used either as an internal A7 22| [ O |s6 NC
memory system or as external add-on memory A8 23| [ O |57 NC
according to PCMCIA/JEIDA industry standard A5 24| J O |58 NC
card specifications. These cards are offered with A4-25] J [ ]s¢ NC
a memory size from 256K bytes to 2048K bytes of A3 26| [ [JIs0 NC
Flash memory devices and the card organization A2 271 0 O |s1 REG
(x 8 or x 16) is directly user configurable. Al 28| ] [ |s2 NC
The cards are comprised of 2, 4, or 8 1M-byte or A0 23| [ [ |e8 NC
2M-byte Flash memory devices in 32-lead plastic Do 20| [] (] |e+ D8
Thin Small Outline Packages (TSOP-I). D1 a1 [] ] |es D9
D2 32| [ O |es P10
wp 33| ] [J|er Tb2
GND 34| J [J |e8 GND
t Pinout shown is for maximum density card. See pin assignment
table for specifics.
NC — No internal connection
avallable organizations
PART NUMBER ORGANIZATION ACCESS TIME TOTAL DENSITY CONNECTOR
CMS68F256-250 256K x 8/128K x 16 250 ns 256K-Bytes Two-piece, 68 pin
CMS68F512-250 512K x 8 / 256K x 16 250 ns 512K-Bytes Two-piece, 68 pin
CMSBBF IMB-250 1M xB/512K = 16 250 ns 1M-Bytes Two-piece, 68 pin
CMS68F2MB-250 2M x 8 / 1M-Byte x 16 250 ns 2M-Bytes Two-piece, 68 pin

mmmuurummnmudwm
Products conform 1o specifications of Texse

TEXAS ‘t’f
INSTRUMENTS

wtandard warranty. f
festing of sit parsmeters.
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pin assignments

CMS68F256
CMS68F512

&
<«
P
<
CMS68FIMB 44—

1 vyvwvyey

CMS68F2MB

'68F256 | '66F512 | '6BF1MB | '68FZMB | PIN# PIN# | '68F2MB | '68FIMB | '68F512 | '68F256
GND GND GND GND 1 35 GND GND GND GND
D3 D3 D3 D3 2 36 o1 ToT To1 To1
D4 D4 D4 D4 3 37 o1 D11 D1 o1
D5 D5 D5 D5 4 38 D12 D12 D12 D12
D6 D6 D6 De 5 39 D13 D13 D13 D13
D7 o7 D7 D7 6 40 D14 Dia D14 D14
TET TET CET CET 7 # D15 D15 D15 D15
Al0 A10 A10 A10 8 42 te2 Tez = TE2
OE OE OF OE ) 43 NC NG NC NC
Afl Al1 Al A1l 10 a4 NC NC NC NC
A9 A9 A9 A9 T 45 NG NC NC NC
AB A8 A8 A8 12 46 A7 A17 A17 A17
A13 A13 A13 A13 13 a7 Al8 A18 A18 NC
Ald Al4 Al4 Ald 14 48 A19 A19 NC NC
WE/PGM | WE/PGM | WE/PGM | WE/PGM 15 49 A20 NC NC NC
NC NC NC NG 16 50 NC NC NC NG
Vee vee Vee vVee 17 51 Vee Vee Vee vee
VPP1 VppP1 Vep1 VPpP1 18 52 Vpp2 Vpp2 Vpp2 Vep2
Al6 Al6 A16 A16 19 53 NG NG NC NG
Al5 AlS A15 A15 20 54 NC NG NC NG
A12 A12 Al2 A12 21 55 NC NC NG NG
A7 A7 A7 A7 22 56 NC NC NG NC
A6 A6 A6 A6 23 57 NC NC NC NC
A5 AS A5 A5 24 58 NC NC NC NC
A4 A4 A4 A4 25 59 NG NC NC NG
A3 A3 A3 A3 26 60 NG NC NC NC
A2 A2 A2 A2 27 61 REG REG REG REG
Al Al Al Al 28 62 NG NC NC NC
A0 AO AD AD 29 63 NC NC NC NC
DO Do Do Do 30 64 D8 D8 D8 D8
D1 D1 D1 D1 31 65 De Do D9 D9
D2 D2 D2 D2 32 66 D10 D10 D10 D10
WP WP we WP 33 87 (7] 7] toz toz
GND GND GND GND 34 68 GND GND GND GND
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functional block diagram

1 I
| Al1-A25 AO-A16 { Flash Common
—— ] Memory
ASIC1
. =7 7Fa 256K Bytes
CE1-CE4
BER CMS68F256 EEPROM
REG ¢ ) ——/]  Attribute .
512K Bytes Memory ™
(CMS68F512) <
| WEPGM_, | OELOEZ o] .\ oucories 8KBytes [¢
A0 PGM1, PGMZ v
% ————D-wp asicz |~ - ¥ (CMseeFimB)
F———" P mm——
3 E1,CE2 | DO-D1§ 2048K Bytes *
E (CMS68F2MB)
" DO-DI5
4 4
Vppz ]
VpPt
| Vec o PGMR
[ GND OER
(] CER
D2

TExXAS "0
INSTRUMENTS
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operation
There are seven modes of operation for the CMS68Fx described in the table below. The read mode requires
a single 5-V supply. :
operation table
FUNCTIONAL MODE REG | CE2 | CET | A0 OE | WE/PGM | Vppz | Vppy | D15-D8 | D7-Do
Standby X H H X X X vea vee HI-Z Hi-Z
H H L L L H Voo Vee HI-Z EV-BY
Read (x8) H H L H L H vee | Véo H-z | oDBY
Read (x16) H L L X L H Vee vee OD-BY | EV-BY
OD-BY Read H L H X L H vee Vee OD-BY HI-Z
. H H L L H L Vee Vpp XXX EV-BY
Write (x8) H H L H H L vep | vec | x| obay
Write (x18) H L L X H L Vpp Vpp OD-BY EV-BY
OD-BY Write H L H X H L Vpp Ve OD-BY XXX
attribute memory read function
FUNCTIONALMODE | REG | CE2 | CET | A0 OE |[WE/PGM | Vpp2 | Vppy | D15D8 | D7-Do
Standby Mode X H H X X X vee Vee HI-Z HI-Z
! L H L L L H Vee | Vec Hi-Z EV-BY
Byte access (8 bits) L H L H L H vee | Véc | HIZ | Notvalia
Byte access (16 bits) L L L X L H . Vee Vo | Notvalid | EV-BY
Odd-byte-only access L L H X L H vco Vce | Not valid Hi-Z
EV-BY = Even Byte
OD-BY = Odd Byte
Hi-Z = High Impedance
X=ViLorViy
H = High
L=Low
pin description
SYMBOL FUNCTION
AO-A20 Address input lines, driven by the host, which enable direct addressing of up to 2 megabytes of memory.
: Signal A0 is not used in word access mode. Signal A20 is the most significant bit.
DO-D15 Bidirectional data bus
The most significant bit is D15. Bit number and significance decrease downward to DO.
5. B Active-low card enable signals driven by the host; CET is used to enable even bytes, CEZ for odd bytes. A multiplex-
' ing scheme based on A0, CE1, CE2 allows 8-bit hosts to access all data on D0-D7 if desired.
OE Active-low signal, driven by-the host, which is used to gate memory read data from the memory card.
WE/PGM Programming enable signal
VPP Programming voltage 1
Vpp2 Programming voltage 2
TO1.CD2 Card detect signals for proper memory card insertion detection.
' The signals are connected to ground internally on the memory card.
wP Status signal of Write Protact switch on the memory card.
REG When active, accass to the memory card is limited to Attribute Memory used to record capacity and other configura-
tion and attribute information,
Vce Power supply
GND Ground
NC No internal connection

8-48 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001




bek
D EN 89b1725 008102 548 EETIIS CMS68F256, CMS68F512

CMS68F1MB, CMS68F2MB
TEXAS INSTR (ASIC/MEMORY) FLASH MEiﬂORYCARDS

SMNS301A-NOVEMBER 1992

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voitage range, Vog (seeNote 1) ... ... .. i -08Vto7V
Supply voltage range, Vpp (see Note 1) ... e -05t014V
Input voltage range, (see Note 1) ... ..ot it e i -05t065V
Output voltage range, (see Note 1) ... .iviii ittt it ittt ceiinc s ranns -05t Ve
Operating free-air temperature range .............oiitiiiiriieriiireerersrnaneasioss - 0°Cto 55°C
Storage tomperature FANGO ........uivuittie it eraitieraiiiattsreaaitettrtsanrens —20°Cto 65°C
Connectorinsertion CYCIBS ... ...ttt i i e e e 10 000

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: Under absolute maximum ratings, voltage values are with respect to GND.

recommended operating conditions

MIN TYP MAX | UNIT
vee Supply voltage 4.75 5 5.25 \Y
VppH  Supply voltage 1.4 128 \
VppL  Supply voltage Read Mode 0 6.5 \
TTL 24 Veg +0.3
VIH High-level input voltage CMOS Voo 02 Voo + 05 v
ViL Low-level input voltage AL -95 08 Y
CMOS -05 GND +0.2
TA Operating free-air temperature 0 55 °C
electrical characteristics over full range of operating conditions
PARAMETER TEST CONDITIONS MIN MAX | UNIT
VOH High-level output voltage (except WP) lok = 12 mA W12 0.9 ¥oe 21 v
: loH =1.2mA, Vi =09 Vce 4.4
VoL Low-level output voltage {except CD1, CD2) loL=12mA Vi -01Vee .95 v
loL=1.2mA, V;=0.1Vce 0.1
1] Input current (leakage) Vi=0to525V =10 A
lo. Output current (leakags) Vo=0toVee 210 WA
PPt Vpp supply current Vpp=Vgc=525V 80 mA
Ipp2 Vpp write current Vpp = VppH, Write in progress 60 mA
IPP3 Vpp write verify current Vpp = VppH, Erasure in progress 12 pA
Ippa Vpp erase verify current Vpp = VppH. Erasure verify in progress 12 mA
IPPs Vpp leakage current Vgp sVCe +80 nA
Icc1 Vo supply current (standby) L input lavel C_Ex = Vit Voc =525 Y 28 mA
CMOS-inputlevel | CEx=Vgg =02V, Voo =525V 20
Icc2 Ve supply current (active, output open) %EJ: V=Ilb xg% : SSZI\EH\; 80| mA
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capacitance over recommended ranges of supply voltage and free-air temperature, f = 1 MHzt

PARAMETER TEST CONDITIONS MIN TYP? MAX | UNIT
Ci Input capacitance Vi=0V,f=1MHz 8 pF
Co  Output capacitance Vo =0V, f=1MHz 18 pF

1 Capacitance measurements are made on sample basis only.
% All typical values are at T, = 25°C and nominal voltages.

swltchlng characteristics for read-only operations for attribute memory over recommended

ranges of supply voltage and operating free-air temperature (see Notes 2 and 3)
PARAMETER '(I'sEESér :g#:sl.l;'%"; MIN MAX | UNIT
 ta(A) Access time from address ) 200 ns
ta(E) Access time ROM chip enable 200 ns
ten(G)  Output enable time from O ?lézri‘a(;oﬁ::rn toad 100 | ns
i Output disable time from OE or CEx, Input t; < 20 ns,
° whichever occurs first! Input tf < 20 ns 0 80 ns
W(A) Output data valid time after change of 0
address CEx or OE whichever occurs first ne

¥ Value calculated from 0.5-V delta to measured output level.

NOTES: 2. For all switching characteristics the input puise levels are 0.4 V to 2.4 V. Timing measurements are made at 2 V for logic high and
0.8 V for logic low (reference input/output wave forms for timing parameters).

3. Common test conditions apply for tgjs except during programming.

timing requirements for read-only operations over recommended ranges of supply voltage and
operating free-air temperature (see Note 4)

PARAMETER CHARACTERISTICS MIN MAX | UNIT
tavay / tre Read cycle time 250 ns
telqv / tce Chip enable access time 250 ns
tavqv / tace Address access time 250 ns
tglqv/ toe Output enable access time 120 ns
tolox / tiz Chip enabie to output in low-Z 5 ns
tehgz Chip disable to output in high-Z 60 ns
tglgx / toiz QOutput enable to output in low-Z 5 ns
tghqz / tat Qutput disable to output in high-Z 60 ns
toh Output hold from address CE or OE change (see Note 5) 5 ns
twhgl Write recovery time before read 6 us

NOTES: 4. Riseffalltime < 10 ns.
5. Read timing parameters during read/write operations are the same as during read-only operations.
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timing requirements for write/erase operatlons over recommended ranges of supply voltage and
operating free-alr temperature (see Notes 4 and 5)

PARAMETER CHARACTERISTICS MIN MAX | UNIT
tavav / twe Write cycle time 250 ns
tavwi/ tas Address setup time 0 ns
twiax / tah Address hold time 100 ns
tdvwh / tds Data setup time 80 ns
twhdx / tdh Data hold time 30 ns
twhgl Write recovery time before read 6 us
ghwi Read recovery time before read "} us
twioz Output high-Z from write enable 5 ns
twhox Output low-Z from write enable 60 ns
tohw / tcs Chip enable setup time before write ns
twheh / tch Chip enable hold time 0 ns
twiwh / twp Write pulse duration 100 ns
twhwi / twph Write pulse duration high 20 ns
twhwhi Duration of write operaticn (see Note 6) 10 ps
twhwh2 Duration of erase operation {(see Note 6} 9.5 ms
tvpel Vpp setup time to chip enable low 100 ns

NOTES: 4. Rise/fall time s 10 ns.

5. Read timing parameters during read/write operations are the same as during read-only operations. Refer to timing requirements for

Read Operations.

6. The integrated stop timer terminates the write/erase operations, thereby eliminating the need for a maximum specification.

alternative CE-controlled writes over recommended ranges of supply voltage and operating

free-air temperature
PARAMETER CHARACTERISTICS MIN MAX | UNIT
tavav Write cycle time 250 ns
tavel Address setup time 0 ns
tolax Address hold time 100 ns
tdveh Data setup time 80 ns
tehdx Data hold time 30 ns
tehgl Write recovery time before read 6 us
tghel Read recovery time bafore read 0 us
twiel Write enable setup time before chip-enable 0 ns
tehwh Write enable hold time 0 ns
teleh Write pulse duration (see Note 7) 100 ns
tahel Write pulse duration high 20 ns
tpel Vpp setup time to chip enable low 100 ns

NOTE 7: Chip Enable Controlied Writes: Write operations are driven by the valid condition of Chip Enable and Write Enable. In systems where
Chip Enable defines the write pulse duration (with a longer Write Enable timing waveform) all set-up, hold, and inactive Write Enable
times should be measured relative to the Chip Enable waveform.
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programming flowchart: write algorithm for byte-wide mode

| Vec=5V«5%,Vpp=12V=5% | T
o
Y Setup
L X=1 ]
[ Write Setup Program Command ) . =
| Write Data
Increment &
Addreas I Wait =10 us . ]
T | write Program-Verity Command |
| Walt = 6 us
Interactive
l Read Data From Device ] Mode
Last
Address
?
| Write Read Command | ——— = =
Power
| Apply VppL_ (see Note B) | | Apply VppL (see Note B) | Down
Device Passed ) Device Falled ) ————— —‘——
BUS OPERATION ) COMMAND COMMENTS
Initialize Address Standby Wait for Vpp ramp to VppH (see Note A) initialize Pulse Count
Write Setup Program Data = 40h
Write Write-Data Valid Address Data
Standby Wait = 10 us
Write Program Verify Data = COh; Ends Program Operation
Standby Wait = 5 ps
Read Read Byte to Verify Programming; Compare Output to Expected Output
Wirite Read Data = 00h; Register Reset for Read Operations
Standby Wait for Vpp Ramp to Vpp|_ (see Note B)

NOTES: A. Refer to the recommended operating conditions for the value of VppH.
B. Refer to the recommended operating conditions for the value of Vpp|_.

TEXAS %
INSTRUMENTS
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flash-erase flowchart: erase algorithm for byte-wide mode

; Pre-Program
[Address = 00000 0dd =0 ] ————————————————— y_
[ Vec=5V=5%Vpp=12V:5% |
’i Setup
I X=1 I
¥
[ Write Setup Erase Program  J¢——————— ———————— X
¥
.| Write Write-Erase Command ]
v
I Walt =10 ms ]
|
¥
[ write Erase-Verity Command | L%LJ
[ Walt =6 s 1
| Read Data From Device |
No Interactive
Increment / Mode
Address + 2 i _ X = 3000
? \
Yes
Odd =1
Address = 00001h
I Write Read Command J ————————————————— X
[Apply Vppy (see Note B) | [ Apply VepL (see Note B) | Bower

————— i

NOTES: A. Refer to the recommended operating conditions for the value of VppH.
B. Refer to the recommended operating conditions for the value of VppL.

INSTRUMENTS

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001 8-53




CMS68F256, CMS68F512 (or  mm a9L1725 0081017 02T EETIIS

CMS68F1MB, CMS68F2ME e
FLASH MEMORY CARDS XAS INSTR (ASIC/MEMORY)
flash-erase flowchart: erase algorithm for byte-wide mode (continued)
BUS OPERATION COMMAND COMMENTS
Entire Memory Must = 00h
Before Erasure
Use Fastwrite
Programming Algorithm
Initialize Addresses
Standby Wait = Vpp Ramp to VppH {see Note A)
Initialize Pulse Count
Write Setup Erase ' Data = 20h
Write Erase Data = 20h
Standby Wait = 9.5 ms
Write Erase Verify Data =%‘:lr;e§:;s?r¥;eéga\s/:rgyﬁeration
Standby Wait = 6 us
Read Read Byte to Verify Erasure; Compare QOutput to FFh
Write Read Data = 00h; Register Reset for Read Operations
Standby Wait for Vpp Ramp to Vpp|_ (see Note B)

NOTES: A. Refer to the recommanded operating conditions for the value of VPPH.
B. Roefer to the recommended operating conditions for the value of VppL.

8-54 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001




L2E D WM 89b1725 0081018 Thb EMTIIS CMS68F256, CMS68F512

XAS INST CMS68F1MB, CMS68F2MB
TEXAS INSTR (ASIC/MEMORY) FLASH MEMORY CARDS

SMNS301A-NOVEMBER 1992

programming flowchart: write algorithm for word-wide mode

| Vec=5V:5% Vpp=12V=5% |
a!

v

[ GetAddress, Get Write-Data |

: Val-Data = Write-Data
: Counter-L=0

! Counter-H=0

1 Flag=0

: W-Com = 4040h
C-Com = COCOh

le

Write Setup
Program Command

*

| Write Data ]

v

I Time Out =10 ps I

& and

| write Program-Verity Command | Mask Subroutine

*

r Time Out=6 s I

¥

|  ReadAddress/Flash-Data |

Flash-Data™_ N°

= Val-Data
?

Yes

ﬁ Write Read Command B r Write Read Command I
v
[ APPly VPPL ] | Apply VppL. |

Bevice Faled
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write verify and mask subroutine for read-write mode

Start Subroutine

| Lo-Byte = (Flash-Data and 0OFFh) |

Lo-Byte = Yes
Val-Data and

00FFh
?

W-Com = (W-Com or 00FFh)
V-Com = (V-Com or 00FFh)

v

L Increment Counter-L 1

Counter-L =
25

?

¥

| Hi-Byte = (F-Data and FFOOh) ]

(v:'.'.fﬁ: :nd Yoo > W-Com = (W-Com orFF0Oh)
FF0Oh) V-Com = (V-Com or FF0Oh)

?

No

L Increment Counter-H |

Counter-H = Yes

25

Flag = Flag + 1

No

{__Subroutine Return )

BUS OPERATION COMMAND COMMENTS
Write Setup Program Data = W-Com
Write Write-Data Valid Address Data (Write-Data)
Write Program-Verify Data = C-Com; Ends Programs Operations

s

TExas
INSTRUMENTS
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erase algorithm for word-wide mode

All Bytes
h

| By Program All Words 00h |

[ Vo =5Va5% Vpp=12Vz5% I

| Address = 00000h ]
: X

Puise-High = 0, Pulse-Low = 0
Flag = 0, E-Com = 2020h
V-Com = AOACh

.

| write Erase Command |

| Write Erase Command |

v

| Time Out = 10 ms H
|
v

| write Erase Verity Command |

Biock Erase Verify and Mask
Subroutine

F-Data =\ No
FFFh
?

Yes
l Increment Address |

¥

E-Com = 2020h
V-Com = AOACh

l Write Read Command 1

¥

| Apply VepL B

[ Write Read Command J

¥
| AesiyVer. |

( Erasure gommang

BUS OPERATION COMMAND COMMENTS
Write Erase Data = 2020h
Write Erase-Verify Data = AOAOh
TExAs ‘V
INSTRUMENTS
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block erase verify and mask subroutine

(St )
| Time Out = 6 us ]

| Read Address/Flash-Data H|

Yeos

Flash-Data =
FFh

| Lo-Byte = (Flash-Data and 00FFh) ]

Yos E-Com = (E-Com or 00FFh)

V-Com = (V-Com or 00FFh)

v

Pulse-Low = Flag = Flag + 1

| Hi-Byte = (Flash-Data and FFooa) |

Hi-Byte = Yes E-Com = (E-Com or FF0Oh)
FFOOh V-Com = (V-Com or FFOOh)
?

A\ 4

No

I Increment Pulse-High I

Pulse-High =\, Y*®
3000

Flag = Flag + 2

No

{_ Subcommand Return )

s

TEXAS
INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION
208V
RL=8000

Output Under Test

I CL = 100 pF

Figure 1. Load Circuit for Timing Parameters

Input/output wave forms for timing parameters

24V 2V 2V
0.8V 08V

04V

AC testing inputs are driven at 2.4 V for logic high and 0.4 V for logic low. Timing measurements are made at
2V for logic high and 0.8 V for logic low for both inputs and outputs.

ViH
AO-A25 x Address Valid x

viL

- \ 7

ViL

oE \n. | yrl‘— is —¥ -

I viL
| |

e (TR

ViL

=

Figure 2. Attribute Memory Read Cycle Timing
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PARAMETER MEASUREMENT INFORMATION

Device and Qutputs
Ve Power-Up Standby  Address Selection Enabled Data Valid Standby Ve e Power-Down
bt XXX v’v’v.v’v.v
“°“‘2°mg Address Valid S0 000 0 00000
e tavav(trc) »
Ce l
(see Note A) | L }
I gz
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Figure 6. Write Operations Timing
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