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Distinctive Characteristics

B Density
-1Gh/2Gh/4Gb
B Architecture
- Input / Cutput Bus Width: 8 bits / 18 bits
— Page size:
—xB
1 Gb: (2048 + 64) bytes; B4-byte spare area
2Gh /4 Gh: (2048 + 128) bytes; 128-byte spare area
- %16
1 Gh: (1024 + 32) words, 32-word spare area
2 Gb / 4Gb: (1024 + 64) werds; 84-word spare area
— Block size: 64 Pages
- %8
1Gb: 128 KE+4 KB
2CGh/4Gh: 128 KB +8KB
-x18
1 Ghb: (84k + 2k) words
2 Gh [ 4 Gb; (B4k + 4k) words
—Plane size
—xB
1 Gb: 1024 Blocks per Plane or (128 MB + 4 MB)
2 Gb: 1024 Blocks per Plane or (128 ME + 8 MB)
4 Gb: 2048 Blocks per Plane or (256 MB + 16 MB)
-x16
1 Gb: 1024 Blocks per Plane or (64M + 2M) words
2 Gb: 1024 blocks per plane or (84M + 4M) words
4 Gb: 2048 blocks per plane or (128M + BM) words

Performance

B Page Read / Program
—Random access: 25 ps (Max) (S34MS01G2)
- Random access: 30 ys (Max) (S34MS02G2, S34MLD4G2)
—Sequential access: 45 ns (Min)
— Program time / Multiplane Program time; 300 ps (Typ)

B Block Erase (334MS01G2)
- Block Erase time: 3.0 ms (Typ)

B Block Erase / Multiplane Erase (S34M502G2, 534M504G2)
— Block Erase time: 3.5 ms (Typ)

Cypress Semiconductor Corporation  +
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S34MS01G2
S$34MS02G2
S34MS04G2

1 Gbit/2 Gbit/4 Gbit

SLC NAND Flash for Embedded

— Davice size:
~ 1 Gb: 1 plane per device or 128 ME
—2 Gb: 2 planes per device or 256 MB
-4 Gb; 2 planes per device or 512 MB
B NAND flash interface
— Cpen NAND Flash Interface (ONFI) 1.0 compliant
- Address, Data, and Commands multiplexed
B Supply voltage
- 1.8V device: Vee = 1.7V~ 185V
B Security
— One Time Programmabie (OTP) area
— Serial number (unigue |D) (Contact factory for support)
- Hardware proegram/erase disabled during power transition
B Additional features
—2 Gb and 4 Gb paris support Multiplane Program and
Erase commands
~ Supports Copy Back Program

-2 Gb and 4 Gb parts support Multiplane Copy Back
Program

— Supports Read Cache
B Electronic signature
— Manufacturer |D: 01h
B Cperating temperature
= Industrial: —40 °C to 85 °C
- Industrial Plus: —40 °*C to 105 °C

B Reliability
100,000 Program / Erase cycles (Typ)
{with 4-bit ECC per 528 bytes (x8) or 264 words (x16))
— 10-year Daia retention (Typ)
- For one plane structure (1-Gb density)
—Block zero is valid and will be valid for at least 1.000
program-erase cycles with ECC
— For two plane structures {2-Gb and 4-Gb densities)
— Blocks zero and one are valid and will be valid for at
least 1,000 program-erase cycles with ECC
B Package options
- Pb-free and Low Halogen
-48-Pin TSOP 12« 20« 1.2 mm
—63-Ball BGAE « 11 = 1 mm
—E7-Ball BGAB ~ 865~ 1 mm (S34MS01G2, S34MS02G2)

San Jose, CA 85134-1708 408-843-2800
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1. General Description

The Cypress S34MS01G2, 534ME02G2, and S34MS04G2 series Is offered in 1.8 V¢ and Vg power supply, and with x8 er x16
110 interface. lts NAND cell provides the most cost-effective solution for the solid state mass storage merket. The memory is divided
inte blecks that can be erased independently so it is possible fo preserve valid data while old data is erased. The page size forx8is
(2048 + spare) bytes; for x16 (1024 + spare) words,

Each black can be programmed and erased up to 100,000 cycles with ECC {error correction code) on. To extend the lifetime of
MNAND flash devices, the implementation of an ECC is mandatory.

The chip supports CE# don't care function. This function allows the direct download of the code from the NAND flash memory davice
by a microcontroller, since the CE# transitions do not stop the read ocperation.

The devices have a Read Cache feature that improves the read throughput for large files. During cache reading, the devices load
the data in a cache register while the previous data is transferred to the |/O buffers to be read

Like all other 2-kB page MAND flash devices, a program operation typically writes 2 KB (x8), or 1 kword (x16) in 300 ps and an erase
operation can typically be performed in 3 ms (S34MS01G2) on a 128-kB block (x8) or B4-kword block (x16). In addition, thanks to
multiplane architecture, it is possible to program two pages at a time (one per plane) or to erase two blocks at a time (again, one per
plane). The multiplane architecture allows program time to be reduced by 40% and erase time to be reduced by 50%

In multiplane operaticns, data in the page can be read out at 45 ns cycle time per byte. The /O pins serve as the ports for command
and address input as well as data input/output. This interface allows a reduced pin count and easy migration towards different
densities, without any rearrangement of the footprint,

Commands, Data, and Addresses are asynchronously introduced using CE#, WE#®, ALE, and CLE control pins.

The on-chip Program/Erase Controller automates all read, program, and erase functions including pulse repetition, where required,
and internal verification and margining of data. A WP# pin is available to provide hardware protection against program and erase
operations

The output pin R/B# (open drain buffer) signals the status of the device during each operation. It identifies if the program/erase/read
controller is currently active. The use of an open-drain output allows the Ready/Busy pins from several memories to connect to a
single pull-up resistor. In a system with multiple memorias the

R/B# pins can be connected all together to provide a global status signal.

The Reprogram function allows the opfimization of defective block management — when a Page Program operation fails the data
can be directly programmed in another page inside the same array section without the time consuming serial data insertion phase.

Multiplane Copy Back is also supported. Data read out after Copy Back Read (both for single and multiplane cases) is allowad.

In addition, Cache Program and Multiplane Cache Program operations improve the programing throughput by programing data
using the cache register,

The devices provide two innovative features: Page Reprogram and Multiplane Page Reprogram. The Page Reprogram re-programs
one page. Normally, this operation is performed after a failed Page Program operation. Similarly, the Multiplane Page Reprogram re-
programs two pages in parallel, one per plane. The first page must be in the first plane while the second page must be in the second
plane. The Multiplane Page Reprogram operation is performed after a failed Multiplane Page Program operation. The Page
Reprogram and Multiplane Page Reprogram guarantee improved performance, since data insertion can be omitted during re-
program operations.

Document Number: 002-03238 Rev. 'E Page 3 of T4
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The devices come with the following securty features:
| OTP (one time programmable) area, which is a restricted access area where sensitive data/code can be stored permanently.
B Serial number (unique identifier), which allows the devices to be uniguely identified. Contact factory for support of this featura.

These security features are subject to an NDA (non-disclosure agreement) and are, therefore, not described in the data sheet. For
more details about them, contact your nearest Cypress sales office.

S34MS01G2
S34MS02G2
S34MS04G2

] Density (bits)
Device Number of Planes Number of Blocks per Plane
Main Spare
128M x B Adx 8
S3MS01G2 1024
B4 x 16 ZMx 16
256M x B 16K x 8
MS02 1
PN 128M x 16 M x 16 el
512Mx B 32N x 8
o
S0 2560 x 16 160 x 18 i
1.1 Logic Diagram
Figure 1.1 Logic Diagram
vec  voca
CEs ———QO VOO0~ 10T
A VOB-LIO5 (%16 only)
REs = D——FH/B#
ALE
CLE
WP ———(
V85 V350

Table 1.1 Signal Names

et> At Diata Input § Outputs
VOB - OIS (x16)

CLE Command Latch Enshle
ALE Address Latch Enable
CE# Chp Enable
RE=® Read Enable
WE# Wite Enabie
WP Wiite Protect
RBe ReadBusy
VEC Power Supply
V5SS Ground

NC Mot Connected

Docurnent Number: 002-03238 Rev. *E
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1.2

Connection Diagram

Figure 1.2 48-Pin TSOP1 Contact x8, x16 Devices
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S34MS02G2
S34MS04G2

1. Thess pms should be comnected io power supply or ground (35 designaled) folfowing e ONF speciicahon, however they might nol be bonded infemally

Figure 1.3 63-BGA Contact, x8 Device (Balls Down, Top View)
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Figure 1.4 63-BGA Contact, x16 Device (Balls Down, Top View)
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S34MS01G2
S34MS02G2

ch\fpngss' S34MS04G2

Figure 1.5 67-BGA Contact (Balls Down, Top View) (S34MS01G2, 534ME02G2)
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1.3 Pin Description
Table 1.2 Pin Description

Pin Name

Description

D0 - D7 (xB)

/08 - 11015 (x16)

Inputs/Outputs. The LU0 pins are used for command Input, address input, data input, and data output. The
1D pins float 1o High-Z when (he device is deselected or the culputs are disabled

CLE

Command Latch Enable. Thes input activates the latching of the B0 inputs mside the Command Register on the nsing edge of White Enable
(WE=)

Address Latch Enable. Thiz input actvales the latching of the 1D inputs inside the Address Regester on the rising edge of Write Enabée (WE=Z)

Chip Enable. This input controds the selection of the device When the dewice i not busy CEZ low selects the memaory

Wite Enable. Thiz mput Iatches Command, Address and Data. The V0 inputs are tatched on the nsing edge of WES

Read Enable. The RE# imput is the senal data-out control, and when active dnves the data onto the /0 bus. Daia is vabd inp, afier the faling
edoe of RExtwhich also increments the intemal column address counter by one

Wite Protect. The WP= pin, when low, provides hardware protection against undesired data modificaton
{program / erase)

Ready Busy The ReadyBusy output is-an Open Diradn pan that zignads the state of the memony

Supply Voltage The Vi supplies the power for all the operations (Read, Program, Erase) Animtemal lock circust prevents the insertion of
Commands when Vee s less than Vigno

Ground.

58| 8|8 3| 7 |R|8F

Not Connected.

Notes:

1. AQT uF capacifor should be connected between the Voo Supply Voltage pin and the Vs Ground pin fo decouple the cuiren! surpes from the power supply. The PCB
track wadiths must be suficient lo carmy the currents required duning program and erase gperalions

2 An ntemal voltage defector dissbies all funchons whenever Ve is below 1.1V fo profect the dewce fram any mvoiunlany Drogram/erase dunng power ransiions.

Document Number: 002-03238 Rev. 'E Page 7 of 74
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1.4 Block Diagram

Figure 1.6 Functional Block Diagram

- Address
aqgiatet!

o 11
p'@i’.ﬂ:&.ﬂm 1024 Mbit + 32 Mbit (1 Gb Device) "
FHRnanon 2048 Mbit + 128 Mbit (2 Gb Device) -

4096 Mbit + 256 Mbit (4 Gb Device) |gap ©
{# ]
ALE 0
E NAND Flash E
o Memary Array
—CE# Command
ViFs Intziface
Logeo
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[ 11 L

I ¥ Decods I
i Commmand
" S

Ragstar I

1 |_ ¥ Buter ]
> [kt I
Ragistar
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1.5 Array Organization

Figure 1.7 Array Organization — S34MS01G2 (x8)

Panais} / 1 Page = (2K + 64) Bytes
1 Block = (2K + 64) Byles x 64 Pages

o = (128K = 4k} Byles
i 1 1 Plane = (128k + 4k} Byles x 1024 Blocks
1
Blocks 2
par -
Pians -
-
1022
1023
i
i ] A
1/
Pago Buiter I I (701
— = T T e
2048 Byles 64 Byles

Array Organization (x8)

Figure 1.8 Array Crganization — S34MS01G2 (x16)

Plana{s) 1 Page = {1k + 32) Worns
1 Block = (1k + 32) Words X 84 Pages
a = (64K + 2k) Words
iod4 1 1 Plane = (64K + 2k} Words ¥ 1024 Blocks:
Blocks 2
petr -
Plana .
-
1022
1023
/ |
i 1
Page Bufter l O0-1F015
L iy P
1024 Words 32 Words

Array Organization (x16)
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Figure 1.9 Array Crganization — S34MS02G2 and S34MS04G2 (x8)
o 2N76Byles e 21TBByles
/ // [ [
Cacha Rﬂ'ﬂﬁlﬂfl 2048 [ PP I 2048 I 5 oo
il il ri rd
Data Register | 206 | s | 2048 [ .
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SIMB02GT has 1 Block = (2K +128) Bytes x 64 Pages
1024 Blocks per Plana = [ = (12BK+8K) Bytes
1 Block 1 Biock
SIMS04G2 has T o SHMS0AG2 Dovice = (128K+8K) x 2048 Blocks
2048 Blocks per Plane SIMSHG2 Dovice = | 128K+BK) x 4096 Blocks
_l_ _,| I. |
. - L . ) a
Plams Pane 1

Array Organization (x8)

Figure 1.10 Array Organization — $34MS02G2 and S34MS04G2 (x16)

% 1088 Words 5. 10BEWords
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Cche Rl '“[ 024 | w | 04 | s | = 308
F i Fa Fi
Data Reogister wa | o« | 04 | =
E 1 Page = (1K+64] Words
SMMS02G2 has 1 Block = (1K:+64) Words x 64 Pages
1104 Blocks per Plane = (64K 4K} Words
1 Binck 1 Bincik
SI4MS0467 has ) — = EMMS02G2 Device = (BAK+4K) x 2048 Blocks
2048 Blocks per Plane B34MSDAG2 Device = (B4K+4K) x 4096 Blocks
Y ¥
Plana 0 Plarm 1
Array Organization (x16)
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1.6 Addressing
1.6.1 S34MS01G2
Table 1.3 Address Cycle Map — 1 Gb Davice
BusCycle | WO[&8](5) | woo | wo1 1oz Vo3 Vo4 105 108 Vo7
%8
18t/ Col Add. 1 = AD {CAD) A1 [CAT) A2 (CAZ) A3 (CA3) Ad (CA4) AR (CAS) A5 (CAB) AT [CAT)
2nd | Col Add 2 == AZ (CAS) Af (CAZ) A0 (CAID) | AN (CAY Low Low Low Low
3rd | Row Add. 1 = At2 (PAD) A13(PAt) A4 (PAD) A1E (PAT) AlB(BA4) | AT (PAS) | AMB(RAD) | A18(BA1)
ath | Row Add. 2 - A0 (BAZ) | A21(BAY) | A22(BAJ) AZ3(BAS) | A24{RaR) | AZ5(mAT) | AZE(RAR) | A7 (BAG)
xi6
15t/ Col Add. 1 Low AD (CAD) A1 (CAT) A2 (CAZ) A3 (CA3) Ad (CA4) A5 [CAS) AB (CAB) AT (CAT)
2nd | Col Add. 2 Low AR (CAS) AD (CAD) A0 1CATD) Low Low Low Liow Liow
3rd | Riow Add 1 Low atiran) | atzran | avaean Al4(PA3) | A15(PA4) | AIG{PAS) | A1F(BAD) | A8 (BA1)
dth / Row Add_ 2 Low ATD(BAZ) | A20(BA3) | A21(BAY) AZZ{BAS) | AZ3(BAS) | AZ4(BAT) | AZS(RAR) | AZ6{BAD)
Notes:

1 CAx = Column Address fut

n s W P

PAx = Page Addrezs bit
BAx = Black Adifress bif
Block address concadenated with page address = aclual page sddress also known as the row address
1AV 58] are nol used duing the addressing sequence and should be daven Low

For the x8 address bits, the following rules apply:
| AD - A11: column address in the page
® A12-A1T: page address in the block
B A18 - A2T: block address

For the x16 address bits, the following rules apply:

® AD - A10: column address in the page
B A11 - A16: page address in the block
B A1T - A28: block address

Docurnent Number: 002-03238 Rev. *E
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Table 1.4 Address Cycle Map — 2 Gb Device
BusCycle | UO[158](6) [ woo [  wot 1oz o3 Vo4 wos | e vo?
=B
15t/ Col Add 1 — AD (CAD) A1 (CA1) A2 (CAZ) A3{CAZ) Ad (CA4) AS (CAS) AB (CAB) AT [CAT)
2rd | Col. Add. 2 — AB (CAR) AB (CASR) A0 (CAaD) AT (A1) Lo Low Lo Low
ard | Row Add, 1 = AtZ(PAD) | A13(PAY) A14 (PAZ) ats(pas) | aseas | ar7eas | amsiPLan | atapan)
dth | Row Add. 2 = A0 (RAT) | A1 (BAZ) AZD (RAS) A2i(RAd) | AzaBas) | aoeipamy | AZe(BAT) | A27(RAS)
Sth | Row Add. 3 — A23 (BAD) Low Low Lowy Low Low Low Low
x18
15t/ Cal Add. 1 Low AD (CAD) A1 (CAY) AZ (CAZ) A3 (CAZ) Ad (CAL) A5 (CAS) AS (CAB) AT [CAT)
| 2nd/ Col Add. 2 Low AB(CAB) | AG(CAS) | A1D(CA1D) Low Low Low Low Low
3rd | Row Add, 1 Law A1 (PAD) A12 (PA1) A13 (PAZ) Al4(PA3) A5 Pas) | A Pas) | AT (PLAD) | AlB(BAD)
4ih / Row Add. 2 Low A19 (BAT) A2 (BAZ) A21 (BAZ) AZZ (BA4) A23 (BAS) A24 (BAE) A25 [BAT) AZG (BAR)
Sth | Row Add 3 Low A2T (BAZ) Low Low Loy Low Low Lewy Low
Noges: 4 BAx = Brock Address bit

1, CAx = Columm Address bit
2 PAx = Page Address bit
3 PLAO = Plane Address bit e

For the x8 address bits, the following rules apply:
® AD - A11: column address in the page
B A12-A1T: page address in the block

For the x16 address bits, the following rules apply:

® AD - A10: column address in the page

B A11 - A16: page address in the block

Docurnent Number: 002-03238 Rev. *E

5 Block address concalenaled with page address and plane address = actual

page address, also known as the row sddress

6 MOf158] are not used during the addressing sequence and shoukd be driven

Low

® A18: plane address (for multiplane operations) / block
address (for normal operations)

B A18 - A28: block address

® A17: plane address (for multiplane operations) | block
address (for normal operations)

W A12-A2T7 block address
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Table 1.5 Address Cycle Map — 4 Gb Device
BusCycle | UO[15:8](5) [ woo |  wo1 oz Vo3 Vo4 wos | e Vo7
8
1st/ Col. Add. 1 — AD (CAD) A1 (CAT) AZ (CAZ) AZ{CA3) Ad (CAK) A5 (CAS) AR [CAB) AT [CAT)
2nd / Col Add_ 2 = AR (CAS) AD(CAS) | A1D(CAI0) | A11(CANY) Low Lo Law Low
Ard | Row Add 1 = a2PAD) | Atagra) | AmPazy | aseaz) | Aeeag) | miripasy | anmaipiagy | ataiean
4th | Row Add, 2 = AZ0(BA1) | A21(BAZ) | AZ2(BA3) | A23(BAd) | A24(Bas) | AZ5(BAG) | AB(BAT) | A27(BAS)
Sth | Row Add. 3 — A23 (BAD) AJG (BAID) Low Lowy Low Low Low Lo
x18
1=/ Cal Add. 1 Law AD (CAD) A1 (CAY) A2 (CAZ) A3 (CAZ) Ad (CA4) AR (CAS) AS (CAB) AT [CAT)
| 2nd/ Col Add. 2 Low AB(CAB) | AG(CAS) | A1D(CA1D) Low Low Low Low Low
3ard | Row Add. 1 Law AT (PAD) A12 (PA1) A13 (PAZ) Al4 (PAZ) A15iEad) | aweas) | AT (PLAD) | At8(BAD)
dth | Row Add. 2 Law AT (BAT) | A20(BAZ) | A21(BA3) | A2Z2(BA4) | AZ3(BAS) | A24(BAB) | A25(BAT) | AZ6(BAS)
Sth | Row Add 3 Low A2T (BAZ) A23 (BAND) Low Loy Low Low Lewy Low
Notes: 4 . BAx = Block Address bit

1, CAx = Columm Address bit
2 PAx = Page Address bit
3 PLAO = Plane Address bit e

For the x8 address bits, the following rules apply:
® AD - A11: column address in the page
B A12-A1T: page address in the block

For the x16 address bits, the following rules apply:

® AD - A10: column address in the page

B A11 - A16: page address in the block

Docurnent Number: 002-03238 Rev. *E

5 Block address concalenaled with page address and plane address = actual

page address, also known as the row sddress

6 MOf158] are not used during the addressing sequence and shoukd be driven

Low

® A18: plane address (for multiplane operations) / block
address (for normal operations)

B A18 - A29: block address

® A17: plane address (for multiplane operations) | block
address (for normal operations)

W A12-AZ8 block address
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1.7  Mode Selection
Table 1.6 Mode Selection
Mode CLE ALE CE2 WE= REZ Wwpe
ikl _I:ioe‘rmand Inguit 1 High Low Low _RhEng_ High X
Address Input Low High Low Rising High x
g —_— Command Irput High Lonw L Resing High Hugh
o Address Input Low High Low ll] Ersing r_-[rgh I-hr;h
Data Input Loy Lowr Loner Fising Hight High
Data Qutput {on geing) Low Lo Low High Falling x
Data Output (suspended) X X X High High X
Busy Time in Read X X X High High (3) X
Busy Time in Program X x X x X High
Busy Time in Erase X X X X X High
Write Protect X X X X X Low
Stand By X X High .4 X oV i Voo (2)
Nores:

1, Xcan be V) or Vi, High = Logic fevel igh. Low = Logic level low
2 WPs should be biased fo CMOS high or CMOS low Tor stand-by mode
3 Duning Busy Time in Read, RE2 must be heid high o prevent uninfended data oul

Docurnent Number: 002-03238 Rev. *E
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2. Bus Operation

There are six standard bus operations that control the device: Command Input, Address Input, Data Input, Data Output. Write
Protect, and Standby. (See Table 1.6.)

Typically glitches less than 5 ns on Chip Enable, Write Enable, and Read Enable are igncred by the memory and do not affect bus
operations

2.9 Command Input

The Command Input bus operation is used to give a command to the memory device. Commands are accepted with Chip Enable
low, Command Latch Enable high, Address Latch Enable low, and Read Enable high and latched on the rising edge of Write Enable.
Mereover, for commands that start a medify operation (program/erase) the Write Protect pin must be high, See Figure 6 1 on page
35 and Table 5 4 on page 38 for defails of the timing requirements. Command codes are always applied on /O7:0 regardless of the
bus configuration (%8 or x18).

ik Address Input

The Address Input bus cperation aliows the insertion of the memory address. For the S34MS02G2 and S34MS04G2 devices, five
write cycles are needed to input the addresses. For the S34MS01G2, four write cycles are needed to input the addresses. If
necessary, a Sth dummy address cycle can be issued to S34MS01G2, which will be ignored by the NAND device without causing
problems. Addresses are accepted with Chip Enable low, Address Latch Enable high, Command Latch Enable low, and Read
Enabla high and latched on the rising edge of Write Enable. Moreover, for commands that start a modify operation (program/erase)
the Write Protect pin must be high. See Figure 6.2 on page 40 and Table 5.4 on page 36 for details of the timing requirements,
Addresses are always applied on 1/07:0 regardless of the bus configuration (x8 or x16). Refer to Table 1.3 through Table 1.5 on
page 13 for more detailed information.

2.3 Data Input

The Data Input bus operation allows the data to be programmed to be sent to the device. The data insertion is serial and timed by
the Wite Enable cycles Data is accepted only with Chip Enable low, Address Latch Enable low, Command Latch Enable low, Read
Enable high, and Write Protect high and latched on the rising edge of Write Enable. See Figure 6.3 on page 40 and Table 5.4 on
page 36 for details of the timing requirements.

2.4 Data Output

The Data Cutput bus operation allows data to be read from the memory array and to check the Status Register content, and the ID
data. Data can be serially shifted out by toggling the Read Enable pin with Chip Enable low, Write Enable high, Address Latch
Enable low, and Command Latch Enable low. See Figure 6.4 on page 41 and Table 5.4 on page 36 for details of the timings
requirements.

2.5 Write Protect

The Hardware Write Protection is activated when the Write Protect pin is low. In this condition, modify operations do not start and the
content of the memory is not altered. The Write Protect pin is not latched by \Write Enable to ensure the protection even during power

up.

2.6 Standby

In Standby, the device is deselected, outputs are disabled, and power consumption is reduced.
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3. Command Set
Table 3.1 Command Set
Command 1st Cycle 2nd Cycle 3rd Cycle 4th Cycle s s b i
during Busy
Page Read (11] 30h Mo Yes
Page Program &0h 10h Ne Yes
Random Data Input 85h Mo Yee
Random Data Outpul 05h Eth MNa Yes
Multiglane Program &ih 11h B1h 10h Mo Mo
OHF] Multiplane Program B0h 1ih BOh 10h No Mo
Page Reprogram BBH 10h Mo Yee
Multiplzre Page Reprogram 8Bh 11h 2Bh 10h Na Mo
Block Erasme &dh Odh Mo Yes
Multiplane Block Erase E0h &0h Dok Ne No
OFl Multiplane Block Erase B0h D1h 60N DOh MNo Mo
Copy Back Read Dok 35h Na Yes
Copy Back Program 85h 10h Mo Yes
Mukiplars Copy Back Program BSh 1ih B1h 10h No No
ONFI Multiplane Copy Back Program 85h 1th BSh 10h No Mo
Speciad Read For Copy Back Doh 35h Mo Mo
Read Statrs Reqister T0h Yes Yes
Read Status Enhanced 78h Yes Mo
Resel FFh Yag ez
Read Cache 31h Mo Yes
Read Cache Enhanced (1] 31h MNa Yes
Read Cache End 3Fh Mo Yo
Cache Program (End) Blh 10h No Yes
Cache Program (Stast) / (Continue) 80h 15h Mo Yes
Mustiplane. Cache Program (StartContinug) ] 11h Binh 15h No No
OFI Multiplane Cache Program (StartContinue &0h 11k B0h 15h Mo MNo
Muitiplane Cache Program (End) &h 1th 81h 10h No No
| ONF1 Muttiplane Cache Frogram (End) a0h 11h a0h 10h Mo No
Read 1D S0h Mo Yes
Read 102 30h-B5h-006h 30h Mo Yes
Read ONFI Signature ] Mo Yes
Read Parameter Fage ECh Mo Yes
Read Uinique ID (Contact Factory) Elh No Yes
Cne-time Prograemmable (OTP) Area Entry 28h-17h-D4h- 18R Mo Yes

Docurnent Number: 002-03238 Rev. *E
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3.1 Page Read

Page Read ig initiated by writing 00h and 30h to the command register along with five address cycles {four or five cycles for
S534MS01G2). Two types of operations are available: random read and serial page read Random read mode is enabled when the
page address is changed. All data within the selected page are transferred to the data registers. The system controller may detect
the completion of this data transfer (i5) by analyzing the cutput of the R/B pin. Once the data in a page is loaded into the data
registers, they may be read out in 45 ns cycle time by sequentially pulsing RE#. The repetitive high to low transitions of the RE#
signal makes the device output the data, starting from the selected column address up to the last column address.

The device may output random data in a page instead of the sequential data by writing Random Data Output command. The column
address of next data, which is going to be ocut, may be changed to the address that follows Random Data Cutput command. Random
Data Output can be performed as many times as nesded

After power up, the device is in read mode, so 00h command cycle is not necessary to start a read cperation. Any operation other
than read or Random Data Qutput causes the device to exit read mode.

See Figure 6.8 on page 42 and Figure £.12 on page 46 as references.

3.2 Page Program

A page program cycle consists of a serial data loading period in which up to 2 kB (x8) or 1 kword (x16) of data may be loaded into
the data register, followed by a non-volatile programming period where the loaded data is programmed into the appropriate cell.

The serial data loading period begins by inputting the Senal Data Input command (80h), followed by the five cycle address inputs
(four cycles for S34MS01G2) and then serial data. The words other than those to be programmed do not need to be loaded. The
device supports Random Data Input within a page. The column address of next data, which will be entered, may be changed to the
address that follows the Random Data Input command (85h). Random Data Input may be performed as many times as needed.

The Page Program confirm command (10h) initiates the programming process. The internal write state controller automatically
executes the algorithms and controls timings necessary for program and verify, thereby freeing the system controller for other tasks.

Cnce the program process starts, the Read Status Register commands (70h or 78h) may be issued to read the Status Register. The
system controller can detect the completion of a program cycle by monitoring the

R/B# output, or the Status bit (1/08) of the Status Register. Only the Read Status commands (70h or 78h) or Reset command are
valid while programming is in progress. When the Page Program is complete, the Write Status Bit (1/O0) may be checked. The
internal write verify detects only errors for 1's that are not successfully programmed to 0's. The command register remains in Read
Status command mode until ancther valid command is written to the command register. Figure €.8 on page 44 and Figure £.11 on
page 45 detall the sequence.

The device is programmable by page, but it also allows multiple partial page programming of a word or consecutive bytes up to the
full page in a single page program cycle.

The number of consecutive partial page programming operations (NOP) within the same page must not exceed the number
indicated in Table 5.7 on page 38. Pages may be programmed in any order within a block.

If 8 Page Program operation is interrupted by hardware reset, power failure or other means, the host must ensure that the
interrupted page is not used for further reading or programming operations until the next uninterrupted block erase is complete.
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3.3 Multiplane Program — S34MS02G2 and S34MS04G2

The 534M302G2 and 534MS04G2 devices support Multiplane Program, making it possible to program two pages in parallel, one
page per plane.

A Multiplane Program cycle consists of a double serial data loading period in which up to 4352 bytes (x8) or

2176 words (x16) of data may be loaded into the data register, followed by a non-volatile programming period where the loaded data
is programmed into the appropriate cell. The serial data lcading peried begins with inputting the Serial Data Input command (80h),
followed by the five cycle address inputs and serial data for the 1st page. The address for this page must be in the 1st plane (FLAD
= {). The device supports Random Data Input exactly the same as in the case of page program operation. The Dummy Page
Program Confirm command (11h) stops 1st page data input and the device becomes busy for a short time (tpggy). Once it has
become ready again, the ‘81h° command must be issued, followed by 2nd page address (5 cycles) and its serial data input. The
address for this page must ba in the 2nd plane (PLAQ = 1). The Program Confirm command (10h) starts parallel programming of
both pages.

Figure .13 on page 46 describes the sequences using the legacy protocol. In this case, the block address bits for the first plane are
all zero and the second address issued selects the block for both planes. Figure 6.14 on page 47 describes the sequences using the
OMFI protocel. For both addresses issued in this protocol, the block address bits must be the same except for the bit(s) that select
the plane

The user can check operation status by monitoring R/B# pin or reading the Status Register (command 70h or 78h). The Read Status
Register command is alse available during Dummy Busy time (thgsy). In case of failure in either page program, the fail bit of the
Status Register will be set. Refer to "Read Status Register” on page 22 for further info.

The number of consecutive partial page programming operations (NOP) within the same page must not exceed the number
indicated in Table 5.7 on page 38. Pages may be programmed in any order within a block.

If a Multiplane Program operation is interrupted by hardware reset, power failure or other means, the host must ensure that the
interrupted pages are not used for further reading or programming operations until the next uninterrupted block erases are complete
for the applicable blocks.

3.4 Page Reprogram

Page Program may result in a fail, which can be detected by Read Status Register. In this event, the host may call Page Reprogram,
This command allows the reprogramming of the same pattern of the last (failed) page into another memory location. The command
saquence initiates with reprogram setup (8Bh), followed by the five cycle address inputs of the target page. If the target pattern for
the destination page is not changed compared to the last page, the program confirm can be issued (10h) without any data input
eycle, as described in Figure 3.1
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Figure 3.1 Page Reprogram
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On the other hand, if the pattern bound for the target page is different from that of the previous page, data in cycles can be issued
before program confirm '10h", as described in Figure 3.2

Figure 3.2 Page Reprogram with Data Manipulation
As delined jor Page
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Page M

The device supports Random Data Input within a page. The column address of next data, which will be entered, may be changsd to
the address which follows the Random Data Input command (85h). Random Data Input may be operated multiple times regardiess
of how many times it is done in a page.

The Program Confirm command (10h) initiates the re-programming process. The internal write state controller automatically
executes the algorithms and controls timings necessary for program and verify, thereby freeing the system controller for other tasks.
Once the program process starts, the Read Status Register command may be issued to read the Status Register. The system
controller can detect the completion of a program cycle by monitoring the R/B# output, or the Status bit (I/08) of the Status Register.
Only the Read Status command and Reset command are valid when programming is in progress. When the Page Program is
complete, the Write Status Bit (I/C0) may be checked. The internal write verify detects only errors for 1's that are not successfully
programmed to 0's. The command register remains in Read Status command mode until another valid command is written to the
command register.
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The Page Reprogram must be issued in the same plane as the Page Program that failed. In order to program the data to a different
plane, use the Page Program operation instead. The Multiplane Page Reprogram can re-program two pages in parallel, one per
plane. The Multiplane Page Reprogram operation is performed after a failed Multiplane Page Program cperation. The command
sequence is very similarto Figure 8,13 on page 46, except that it requires the Page Reprogram Command (BBEh) instead of 80h and
81h.

If a Page Reprogram cperation is interrupted by hardware reset, power failure or other means, the host must ensure that the
interrupted page is not used for further reading or programming operations until the next uninterrupted block erase is complete.

3.5 Block Erase

The Block Erase operation is done on a block basis. Block address loading is accomplished in three cycles (two cycles for
534M301G2) initiated by an Erase Setup command (60h). Only the block address bits are valid while the page address bits are
ignored.

The Erase Confirm command (D0h) following the block address loading initiates the internal erasing process. This two-step
sequence of setup followed by the execution command ensures that memory contents are not accidentally erased due to external
noise conditions

Af the rising edge of WE# after the erase confirm command input, the internal write controlier handles erase and erase verify. Once
the erase process starts, the Read Status Register commands (70h or 78h) may be issued to read the Status Register.

The system controller can detect the completion of an arase by monitoring the R/B# output, or the Status bit

(1/086) of the Status Register. Cnly the Read Status commands (70h or 78h) and Reset command are valid while erasing Is in
progress. \WWhen the erase operation is completed, the Write Status Bit (I/C0) may be checked. Figure € 15 on page 47 details the
sequence.

If 2 Block Erase operation is interrupted by hardware reset, power failure or other means, the host must ensure that the interrupted
block is erased under continuous power conditions before that block can be trusted for further programming and reading operations

3.6  Multiplane Block Erase — S34MS02G2 and S34MS04G2

Multiplane Block Erase allows the erase of two blocks in parallel, one biock per memory plane.

The Block erase setup command (60h) must be repeated two times, followed by 1st and 2nd block address respectively (3 cycles
each). As for block erase, DOh command makes embedded operation starl. In this case, multiplane erase does not need any
Dummy Busy Time between 1st and 2nd block insertion. See Table 5.7 on page 38 for performance information.

For the Multiplane Block Erase operation, the address of the first block must be within the first plane

(PLAD = 0} and the address of the second block in the second plane (PLAD = 1). See Figure & 16 on page 48 for a description of the
legacy protocol. In this case, the block address bits for the first plane are all zero and the second address issued selects the block
for both planes. Figure .17 on page 48 describes the sequences using the ONFI protocol. For both addresses issued in this
protocol, the block address bits must be the same except for the bit(s) that select the plane.

The user can check operation status by monitoring R/B# pin or reading the Status Register (command 70h or 78h), The Read Status
Register command is also available during Dummy Busy time (togsy). In case of failure in either erase, the fail bit of the Status
Register will be set. Refer to “Read Status Register” on page 22 for further information.

If a Multiplans Block Erase operation is interrupted by hardware reset. power failure or other means, the host must ensure that the
interrupted blocks are erased under continuous power conditions before those blocks can be trusted for further programming and
reading cperations.
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3.7 Copy Back Program

The copy back feature is intended to quickly and efficiently rewrite data stored in one page without utilizing an external memaory
Since the time-consuming cycles of serial access and re-loading cycles are removed, the system performance is greatly improved.
The benefit is especially obvious when a portion of a block needs to be updated and the rest of the block also needs to be copied to
the newly assigned free block. The operation for performing a copy back is a sequential execution of page-read (without mandatory
serial access) and Copy Back Program with the address of destination page. A read operation with the '35h' command and the
address of the source page moves the whole page of data into the internal data register. As soon as the device returns to the Ready
state, optional data read-out is allowed by toggling RE# (see Figure 6.18 on page 43), or the Copy Back Program command (85h)
with the address cycles of the destination page may be written. The Program Confirm command (10h) is required to actually begin
programming.

The source and destination pages in the Copy Back Program sequence must belong to the same device plane (same PLAD for
534M302G2 and 534M304G2). Copy Back Read and Copy Back Program for a given plane must be between odd address pages
or between even address pages for the device to meet the program time (tproc) specification. Copy Back Program may not meet
this specification when copying from an odd address page (source page) to an even address page (target page) or from an even
address page (source page) to an odd address page (target page).

The data input cycle for modifying a portion or multiple distinct portions of the source page is allowed as shown in Figure 8. 1% on
page 49.

If a Copy Back Program operation is interrupted by hardware reset, power fallure or other means, the host must ensure that the
interrupted page is not used for further reading or programming operations until the next uninterrupted block erase is complete.

3.71 Multiplane Copy Back Program — S34MS02G2 and S34MS04G2

The device supports Multiplane Copy Back Program with exactly the same sequence and limitations as the Page Program.
Multiplane Copy Back Program must be preceded by two single page Copy Back Read command sequences (1st page must be
read from the 1st plane and 2nd page from the 2nd plans).

Multiplane Copy Back cannot cross plane boundaries — the contents of the source page of one device plane can be copied only to
a destination page of the same plane.

The Multiplane Copy Back Program seguence represented in Figure 5 20 on page 50 shows the legacy protocol. In this case, the
block address bits for the first plane are all zero and the second address issued salects the block for bath planes. Figure 621 on
page 51 describes the sequence using the ONF| protocol. For both addresses issued in this protocol, the block address bits must be
the same except for the bit(s) that select the plana.

If a Multiplane Copy Back Program operation is interrupted by hardware reset, power failure or other means, the host must ensure
that the interrupted pages are not used for further reading or programming operations until the next uninterrupted block erases are
complete for the applicable blocks.

3.7.2 Special Read for Copy Back — S34MS02G2 and S34MS04G2

The 534M302G2 and S34MS04G2 devices support Special Read for Copy Back. if Copy Back Read (described in Copy Back
Program and “Multiplane Copy Back Program — S34MS02G2 and S34MS04G2” on page 21) is triggered with confirm command
'38h" instead "35h', Copy Back Read from target page(s) will be executed with an increased internal (Vesss) voliage

This special feature is used in order to minimize the number of read errors due to over-program or read disturb — it shall be used
only if ECC read errors have occurred in the source page using Page Read or Copy Back Read sequences.

Excluding the Copy Back Read confirm command, all other features described in Copy Back Program and Multiplane Copy Back
Program — S34MS02G2 and 534MS04G2 for standard copy back remain valid (including the figures referred to in those sections).
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3.8 Read Status Register

The Status Register is used to retrieve the status value for the last operation issued. After writing 70h command to the command
register, a read cycle outputs the content of the Status Register to the |/O pins on the falling edge of CEF or RE#, whichever occurs
last. This two-line contral allows the system to pall the progress of each device in multiple memaory connections even whan R/B#
pins are common-wired. Refer to "Status Register Coding” on page 22 for specific Status Register definition, and to Figure §.22 on
page 51 for timings.

If the Read Status Register command is issued during multiplane operations then Status Register polling will return the combined
status value related to the ocutcome of the operation in the two planes according to the following table:

Status Register Bit Composite Status Value
Bit 0, PassFail R
Bit 1, Cache PassiFail OR

in other words, the Status Register is dynamic; the user is not reguired to toggle RE# / CE# to update it

The command register remains in Status Read mede until further commands are issued. Therefore, if the Status Register is read
during a random read cycle, the read command (00h) must be issued before starting read cycles

Mote: The Read Status Register command shall not be used for concurrent operations in multi-die stack configurations (single CE=).
"Read Status Enhanced” shall be used instead.

3.9 Read Status Enhanced — S34MS02G2 and S34MS04G2

Read Status Enhanced is used to retrieve the status value for a previous operation in the specified plane.

Figure 6 23 on page 52 defines the Read Status Enhanced behavior and timings. The plane and die address must be specified in
the command sequence in order to retrieve the status of the die and the plane of interest.

Refer to Table 3 2 for specific Status Register definiions. The command register remains in Status Read mode until further
commands are issued.

The Status Register is dynamic; the user is not required to toggle RE# /| CE# to update it

3.10 Read Status Register Field Definition

Table 3.2 below lists the meaning of each bit of the Read Status Register and Read Status Enhanced (S34MS02G2 and
S34ME04G2).

Table 3.2 Status Register Coding

Page Program [ Cache Program /
ID PageR AT Block Erase Read Read Cache c Reprogram Coding
M Page
[t} Pass / Fail Pass | Fail WA A Pazs | Fail Pass [
Fail 1
N-1 Page
1 A NA MN& A Pass | Fail Pas= 0
Fail 1
MA A MA Ha A —
MA NA N& A MNA —
& A M A MA —
Internal Data Operatan
5 Ready / Busy FReady /! Busy Ready | Busy Ready / Busy Ready | Busy Actve D
Idix 1
Ready / Busy
B Ready / Busy Ready | Busy Ready | Busy Ready / Busy Ready | Busy Busy 0
Ready 1
) ~ ) Protected: O
T Write Protect Write Profect M MA, Wiite Protect Not Pratected: 1
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3.11 Reset

The Reset feature is executed by writing FFh to the command register. If the device is in the Busy state during random read,
program, or erase mode, the Reset operation will abort these operations. The contents of memory cells being altered are no longer
valid, as the data may be partially programmed or erased. The command register is cleared to wait for the next command. and the
Status Register is cleared to value EOh when WP# is high or value 80h when WP# is low. [f the device is already in reset state a new
Reset command will not be accepted by the command register. The R/B# pin transitions to low for 5o after the Reset command is
written. Refer to Figure 6.24 on page 52 for further details. The Status Register can also be read to determine the status of a Reset

operation

3.12 Read Cache

Read Cache can be used to increase the read operation speed, as defined in “Page Read’ on page 17, and it cannot cross a block
boundary. As soon as the user starts to read one page. the device automatically loads the next page into the cache register. Serial
data output may be executed while data in the memory is read into the cache register. Read Cache is initiated by the Page Read
sequance {00-30h) on a page M.

After random access to the first page is complete (R/B# returned to high, or Read Status Register |/06 switches to high), two
command sequences can be used to continue read cache:

B Read Cache (command '31h' only); once the command is B Read Cache Enhanced (sequence ‘00h' <page M address=>
latched into the command register (see Figure 6.26 on page '31"): once the command is latched into the command
53), device goes busy for a short time (toggyr), during which register (see Figure §.27 on page 54), device goes busy fora
data of the first page is transferred from the data register to short time (t-ggyr), during which data of the first page is
the cache register. At the end of this phase, the cache transferred from the data register to the cache register. At the
register data can be output by toggling RE# while the next end of this phase. cache register data can be output by
page (page address M+1} is read from the memory array into toggling RE# while page N is read from the memory array
the data register. into the data register.

Subseguent pages are read by issuing additicnal Read Cache or Read Cache Enhanced command sequences. If serial data output
time of one page exceeds random access time (ig), the random access time of the next page is hidden by data downloading of the
previous page.

On the other hand, if 31h is issued prior to completing the random access to the next page, the device will stay busy as long as
needed fo complete random access to this page, transfer its contents into the cache register, and trigger the random access io the
following page.

To terminate the Read Cache operation, 3Fh command should be issued (see Figurs 628 on page 54). This command transfers
data from the data register to the cache register without issuing next page read.

During the Read Cache operation, the device doesn't allow any other command except for 00h, 31h, 3Fh, Read SR, or Reset (FFh).
To carry out other operations, Read Cache must be terminated by the Read Cache End command (3Fh) or the device must be reset
by issuing FFh.

Read Status command (70h) may be issued to check the status of the different registers and the busy/ready status of the cached
read cperations.

B The Cache-Busy status bit /O indicates when the cache B The status bit [/O5 can be used to determine when the cell
register is ready to output new data, reading of the current data register contents is complete.

Note: The Read Cache and Read Cache End commands reset the column counter, thus, when RE# is toggled to output the data of
a given page, the first output data is related to the first byte of the page (column address 00h). Random Data Output command can
be used to switch column addrass,
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3.13 Cache Program

Cache Program can improve the program throughput by using the cache register. The Cache Program operation cannot cross a
block boundary. The cache register allows new data to be input while the previous data that was transferred to the data register is
programmed into the memory array.

After the serial data input command (80h) is loaded to the command register, followed by five cycles of address, a full or partial page
of data is latched into the cache register.

Once tha cache write command (15h) is loaded to the command register, the data in the cache register is transferred into the data
register for cell programming. At this time the device remains in the Busy state for a short time (tcasyyy) After all data of the cache
register is transferred into the data register, the device returns to the Ready state and allows loading the next data into the cache
register through another Cache Program command sequence (80h-15h)

The Busy time following the first sequence 80h - 15h equals the time needed to transfer the data from the cache register to the data
register. Cell programming the data of the data register and loading of the next data into the cache register is consequently
processed lhrough a pipeline model.

In case of any subsequent sequence 80h - 15h, transfer from the cache register to the data register is held off until cell programming
of current data register contents is complete; till this moment the device will stay in a busy state (trasyw).

Read Status commends (70h or 78h) may be issued to check the status of the differant registers, and the passifail status of the
cached program operations.

B The Cache-Busy status bit /08 indicates when the cache programmed or not in a Cache Program operation. The
register is ready to accept new data. status bit is valid upon /06 status bit changing to 1.

B The status bit /05 can be used to determine when the cell B The error bit /00 is used to identify if any error has been
programming of the current data register contents is detected by the program/erasse controller while programming
complete page M. The status bit is valid upon 1/O5 status bit changing

B The Cache Program error bit /01 can be used to identify if fe

the previous page (page N-1) has been successfully
1121 may be read together with 1/00.

If the system monitors the progress of the operation only with R/E#®, the last page of the target program sequence must be
programmed with Page Program Confirm command (10h). If the Cache Program command (15h) is used instead, the status bit 1/105
must be polled to find out if the last programming is finished before starting any other operation. See Table 3.2 on page 22 and
Figure 6.29 on page 55 for more details.

If a Cache Program operation is interrupted by hardware reset, power failure or other means, the host must ensure that the
interrupted pages are not used for further reading or programming cperations until the next uninterrupted biock erases are complete
for the applicable blocks.
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3.14 Multiplane Cache Program — S34MS02G2 and S34MS04G2

The Multiplane Cache Program enables high program throughput by programming two pages in parallel, while exploiting the data

and cache registers of both planes to implement cache.
The command ssquence can be summarized as follows:

B Serial Data Input command (80h), followed by the five cycle
address inputs and then serial data for the 1st page. Address
for this page must be within 1st plane (PLAQ = 0). The data of
1st page other than those to be programmed do not need to
be loaded. The device supports Random Data Input exactly
like Page Program operation.

B The Dummy Page Program Confirm command (11h) stops
1st page data input and the device becomes busy for a short
time (topsy)-

B Once device returns to ready again, 81h command must be

issued, followed by 2nd page address
(5 cycles) and its serial data input. Address for this page

must be within 2nd plane (PLAQ = 1). The data of 2nd page
other than those to be programmed do not need to be
loaded.

Cache Program confirm command (15h). Cnce the cache
write command (15h) is loaded to the command register, the
data in the cache registers is transferred into the data
registers for cell programming. At this time the device
remains in the Busy state for a short time {togsyyy) After all
data from the cache registers are transferred into the data
registers, the device returns to the Ready state, and allows
loading the next data into the cache register through ancther
Cache Program command sequence,

The sequence 80h-._.- 11h...-...81h...-...15h can be iterated, and each time the device will be busy for the t-ggyyy time needed to
complete programming the current data register contents, and transferring the new data from the cache registers. The sequence to

The Multiplane Cache Program is available only within two paired blocks in separate planes. Figure 6 30 on page 56 shows the
legacy protecol for the Multipiane Cache Program operation. In this case, the block address bits for the first plane are all zero and
the second address issued selects the block for both planes. Figure 8.31 on page 57 shows the ONF| protocol for the Multiplane
Cache Program operation. For both addresses issued in this protocol, the block address bits must be the same except for the bit(s)

that select the plane.

The user can check operation status by R/B# pin or Read Status Register commands (70h or 78h). If the user opts for 70h, Read
Status Register will provide “global” information about the operation in the two planes.

B |/O8 indicates when both cache registers are ready to accept
new data.

B |/O5 indicates when the cell programming of the current data
registers is complete,

See Table 3.2 on page 22 for more defails.

B |/O1 identifies if the previous pages in both planes (pages N-

1) have been successfully programmed or not. This status bit
is valid upon I/O6 status bit changing to 1

B /00 identifies if any error has been detected by the program/

erase controller while programming the two pages N. This
status bit is valid upon /05 status bit changing to 1.

If the system monitors the progress of the operation only with R/B#, the last pages of the target program sequence must be

programmed with Page Program Confirm command (10h). If the Cache Program command (15h) is used instead, the status bit 1105
must be polled to find out if the last programming is finished before starting any other operation. Refer to "Read Status Register” on
page 22 for further information.

If a Multiplane Cache Program cperation is interrupted by hardware reset. power failure or other means, the host must ensure that
the interrupted pages are not used for further reading or programming operations until the next uninterrupted block erases are
complete for the applicable biocks.
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3.15 ReadID

The device contains a product identification mode, initiated by writing 90h to the command register, followed by an address input of
00h.

Note: If you want to execute Read Status command (0x70) after Read |D sequence, you should input dummy command (0x00)
before Read Status command (0x70).

For the S34M302G2 and S34ME04G2 devices, five read cycles sequentially output the manufacturer code (01h), and the device
code and 3rd, 4th, and Bth cycle 1D, respectively. For the S34MB301G2 device, four read cycles sequentially output the manufacturer
code (01h), and the device code and B0h, 4th cycle |D, respectively. The command register remains in Read |D mede until further
commands are jssued to it. Figure 6.32 on page 58 shows the operation sequence, while Table 3.3 to Table 3.8 explain the byte
meaning,

Table 3.3 Read ID for Supported Configurations

Density Org Ve 1st 2nd 3rd dth 5th
1Gh 01h Alh 20h 15h —
2 Gb 8 0k Adih S0h t5h 46h
4 G 18V [0k ]3] ACh 20h 15h &Eh
1Gb 01k Bih E0h 55h =¥
2Gbh x18 oth Bih o0h £5h 46h
4 Gb oih BCh a0h 55h 54h

Table 3.4 Read |D Bytes

Device Identifier Byte Description
1st hanufacturer Code
2nd Device [dentifier
3rd Imermal chip number, cell type, atc
4th Page Size Block Size, Spare Size, Senal Access Time, Organization
Sth (S34MS02G2, 534MS04G2) ECC, Multipbane infarmaton
3" 1D Data
Table 3.5 Read ID Byte 3 Description
Description aT os VOS5 1FO4 1103 o2 1701 oD
1 oo
Intemal Chip Mumber 2 01
4 10
8 11
2level call aa
Cell type d-level call 01
B-level call 10
16-igvel cell 11
1 og
Wumber of simufanecusly programmed 2 01
pages 4 10
g 1
Intereave program Mot supporied o
Betwesan multiple chips Supported 1
Mot supporied (1]
Cache Program Supporied .
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4" 1D Data
Table 3.6 Read |D Byte 4 Description — S34M301G2
Description vor Voe OS5 104 o3 o2 o1 Hog
1B oo
Page Sue 2B o1
(wathout spare area) 4 kB 10
8B 11
64 kB 0aQ
Biock Size 128 kB a1
(without spare area) 258 kB 10
512 kB 11
Spare Area S 8 0
{bwyte | 512 yte) 16 1
45 ns i} i}
25ns i} 1
Senal Ac Ti
cess Time - 3 o
Reserved 1 1
& =8 (¢}
ganization - -
Table 3.7 Read |D Byte 4 Description — S34MS302G2 and 534MES04G2
Description Wor VOB VOS5 o4 o3 oz o oo
18 b
Page Size 2kB D1
(without spare area) 4 kB 10
BkB 11
64 kB aag
Biock Size 128 kB a1
[withoul spare area) 256 kB 10
511 kB 11
Spare Area Size 18 o
{byte / 512 byte) 32 1
45ns i 0
25ns 1 0
i o
Serial Access Time e o 3
Reserved 1 1
» xB ¥]
Crganizaticon — ;
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5" |D Data
Table 3.8 Read |D Byte 5 Description — S34MS02G2 and S34MS04G2

Description o7 o6 DS 104 W3 o2 [Hlad Rilasy]
T it/ 512 bytes oo
_ 2 bit/ 512 bytes 01
REL Leve 41t 512 bytes 10
Bbit/ 512 bytes 11
1 oo
2 01
Plane Number
4 10
8 1
B4 Mb o000
128 M 001
e 256 Mb 010
= =
(without spare area) e 01
1 Gh 100
2Gb 101
4 Gb 110
Reserved a

3.16 ReadID2

The device contains an allernate identification mode. initiated by writing 30h-65h-00h to the command register, followed by address
inputs, followed by command 30h. The addrass for S34MS01G2 will be

00h-02h-02h-00h. The address for S34MS02G2 and S34MS04G2 will be 00h-02h-02h-00h-00h. The ID2 data can then be read
from the device by pulsing RE#. The command register remains in Read D2 mode until further commands are issued to it. Figure
.33 on page 58 shows the Read ID2 command sequence. Read |D2 values are all 0xFs, unless specific values are requested when
erdering from Cypress

3.17 Read ONFI Signature

To retrieve the ONF! signature, the command 90h together with an address of 20h shall be entered (i.e. it is not valid to enter an
address of 00h and read 36 bytes to get the ONFI signature). The ONFI signature is the ASCIl encoding of 'ONF|' where '0" = 4Fh,
‘N' = 4Eh, 'F' = 46h, and 'I' = 45h. Reading beyond four bytes yields indeterminate values. Figure .34 on page 5% shows the
operation sequence.

3.18 Read Parameter Page

The device supports the ONFI Read Parameter Page operation, initiated by writing ECh to the command register, followed by an
address input of 00h. The host may monitor the R/B# pin or wait for the maximum data transfer time (i) before reading the
Parameter Page data. The command register remains in Parameter Page mode until further commands are issued to it. [f the Status
Reagister is read to determine when the data is ready, the Read Command (00h) must be issued before starting read cycles. Figure
£.35 on page 59 shows the operation sequence, while Table 3.9 explains the parameter fields.

For x16 devices, the upper eight |/Cs are not used and are OxFF

Note: For 32nm Cypress NAND, for a particular condition, the Read Parameter Page command does not give the correct vaiues. To
overcome this issug, the host must issue a Reset command before the Read Parameter Page command. |ssuance of Resst before
the Read Parameter Page command will provide the correct values and will net output 00h values.
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Table 3.9 Parameter Page Description
Byte | OM Description Values
Revision Information and Features Block
Parameter page signature
Byte O 4Fh, 0"
03 M Byte 1. 4Eh, "N 4Fh, 4Eh, 46h, 48h
Byte 2© 46h °F
Byle 3. 48h "I
Revision number
216  Reserved (0)
45 M 1 1 = zupports ONFI version 1.0 b
] Reserved (0)
Features suppored 534MS01G200 (x8) 14h, 00h
2-15 THET'-'Ed {U}m " g S3MSIIG200 [x8) 1Ch, D0h
= suppons ever page Capy
A7 M 3 H : canribions S34MI04G200 (x8) 1Ch, O0h
3 1_wi S3MSD 1G04 (x16) 150, DO0h
x FRATANESIN JaOE DT S34MS02G204 (x18} 1Dh, 00h
1 1 = suppaoris mulfiple LUN operaiaons {x18} 10n,
0 1= supports 16-bit data bus width S34MS04G204 (x18) 10h, 0O
Optonal commands supporied
B-15 Reserved ()
5 1 = supports Read Unigue 1D (contact factony) SAMSHIGD 308 00h
4 " 4 1 = supparts Copyback S34WIS02G2 3Bh, 00h
3 1 = supports Read Status Enhanced S34ME04GT Bﬂhl oah
< 1 = supports Get Features and Set Features ;
1 1= supports Read Cache commands
o 1 = supporis Page Cache Program command
10-31 Resenved {0} 0oh
Manufacturer Information Block
53h, 50h, 41h, 4Eh, 53h, 40h, 4Fh, 4Eh,
32.43 M Device manuiacturer (12 ASCH characiers) 20h, 20h, 20h. 206
S3MSDT1GZ 53h, 33h, 34h, 40h, 53h,
30, 31h, 47h, 320, 20h, 200, 20h, 20h
200, 20h, 20h; 206, 20h, 20h, 200
SHMS0IGL 53h, 33h, 3dh, 40h, 53h,
4463 M Drevice moded (20 ASCH characiers) 30h, 32k, 4Th, 32h, 20h, 200, 20h, 20N,
20, F0h, 20h, 200, 20h, 200, 20h
SMMS04G2 53h, 33h, 34h, 40h. 53h,
30h, 34h, 47h, 32h, 200, 200, 20h, 20h,
20h, 20k, 20nh, 200, 20h, 20h, 20h
64 M JEDES manufacturer ID 01h
65-56 a Diate code 00h
87-T0 Resesved () 0on
Memory Organization Block
80-83 M Numier of data bytes per page 00h, 0Bh, 00h, 00R
S34MS01G2. 400, 00h
84-85 2] Number of spare bytes per page S3MS02G2 B0h, 00h
SHMS04GZ B0h, 00h
85-89 M MNumber of data byies per partial page 0Ch, D0h, OCh; 00K
20-91 M MNumber of sparz bytes per pariial page 0Gh, 00h
4295 M Number of pages per block 400, 00h, DO, 00K
SAMS01G2 O0h, D4h, 00h, 00h
95-90 M Mumber of bliocks per logical unit (LLIN) S34MS02GZ 00N, [8h, 006, 00h
S34MS0452 00n, 10h, 00h, 00n
100 [ Number of logical units (LUMs) 01h
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Table 3.9 Parameter Page Description (Continued)
Byte om Description Values
Number of address cycles SHMSIMG2 22h
10 i &7 Cohemn address cycies S34MS02G2. Z3n
03 Row address cycles S2MSO4G2 23h
o2 M Number of bits per cell 01n
SMS01GE2 140, O0h
103-104 M Bad blocks maximum per LUN S3MS02G2 28h, 0Ok
S3MS04G2 50h, D0k
106-106 ] Block endurance O1h, O5h
107 B Guaranteed vald blocks at beginneng of tanget Mh
108108 M Block endurance for guaranteed vahd biocks 0ih, 03k
110 M Mumier of programs per page 04h
Farhial programming attributes
5T Reserved
1 M 4 1 = partial page layoul Is partal page data followed by oo
parial page spare
1-3 Reserved
o 1 = partial page programming has constraints
12 M MNumber of biis ECC comectability Odh
Mumber of interdeaved address bats SHMSD1GE: 00h
113 M 4T Resenved (D) S3MS02G2 01h
B3 Number of interleaved address bits SHMS04G2 O1h
Interleaved operation attnibutes
4.7 Reserved (0) S3MSD1G2 O0h
14 a 3 Address restmctions for program cache SAMSNIGT 048
2 1 = program cache supporned G
1 1 = no block address restrichions SIAMSU4G2: 0dn
(4] Cwerapped / concurrent intefeawing support
115127 Reserved (0) Oh
Electrical Parameters Block
128 M W pin capacitance [Tty
Timung mode support
8-15  Reserved (0)
5 1 = supporis timang mode 5
4 1= supporis iming mode 4
1
12130 " 3 1 = supports fimeng mode 3 R
2 1 = supports timing mode 2
1 1 = supports timeng mode 1
0 1 =:supports timing made 0. shall be 1
Program cache timing mode support
615  Reserved (0)
% 1= suppaorts timing mode 5
5 4 1 = suppaoris timang mode 4
131-132 Q 3 1 = sepciorts o ode- 03h, 00h
2 1 = supports timing mode 2
1 1 =supports timéng mode 1
0 1 = supports timing mode 0
133-134 M Toqng Maximum page program time (us) BCh, O2h
135-136 M lzcre Maamum block erase time (ps) 10h, 27h
SHMSIMGZ 190, iOh
137-133 A 15 Maximum page read time (us) SHMS02G2 1EN, OOk
S34MB04G2 1Eh, 00k
138-140 ] tzcg Minimum Change Column setup tme (rs) Cah, OO
141.163 Reserved (0) o
Vendor Block
164-1B5 M endor specific Revision numbsr 0Ch
166-253 ‘endor specific LE
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Table 3.9 Parameter Page Description (Continued)

S34MS01G2
S34MS02G2
S34MS04G2

Byte oM Description
S34MS01G200 (x8): 16k, 62h
SHMS0IG200 (xB)- 28h, CBn
S34MSO4G200 (xB) S5k 80N
BB M tregyity SHO SI4MSO1G204 (x16) 845, 14h
S3MSOIG204 (x16) BAh, BOh
SI4MS04G204 (x18) 24h, FBh
Redundant Parameter Pages
256-511 M Value of byles 0-255 Repeat Value of byles 0-255
E12-T8T M Walue of bytes 0-255 Repeat Value of bytes 0255
TER+ 0 Additional redundant parameler pages FFh
Note:

1 Q" Stands for Optonal, "W for Mandalory

3.19 Read Unique ID (Contact Factory)

The device supports the ONFI Read Unique |D function, initiated by writing EDh to the command register, followed by an address
input of 00h. The host must monitor the R/B# pin or wait for the maximum data transfer tme (i) before reading the Unigue ID data.
The first sixteen bytes returned by the flash is a unigue value. The next sixteen bytes returmed are the bit-wise complement of the
unique value, The host can verify the Unigue 1D was read correctly by performing an XOR of the two values. The result should be all
ones. The command register remains in Unique |0 mode until further commands are issued to it. Figure 6.38 on page 60 shows the
operation sequence, while Table 3.10 shows the Unique |D data contents. Cypress guarantees unique id support feature with a

special model number shown in the OPN combination in “Ordenng Information” on page 70.

Note: For 32nm Cypress NAND, for a particular condition, the Read Unique ID command does not give the correct values. To
overcome this issue, the host must issue a Reset command before the Read Unigue 1D command. Issuance of Reset before the

Read Unique |D command will provide the correct values and will not cutput 00h values.

Table 3.10 Unigue |D Data Description (Contact Factory)

Byte Description
015 Unique ID
168-31 ID Complement
3247 Unigue IC
4853 D Complement
G4-T5 Linique ID
80-85 Il Complement
86111 Unigque ID
12127 ID Complement
128-143 Unique ID
144158 1D Complement
160-175 Unigue IC
178-101 1D Complement
192-207 Unigue (D
208-223 I Complemsant
224-238 Umique (D
240-255 ID Complement
256271 Unique ID
272-287 ID Complement
288303 Unique ID
304.319 ID Complernent
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Table 3,10 Unique |D Data Description (Contact Factory) (Continued)

S34MS01G2
S34MS02G2
S34MS04G2

Byte Description
320-335 Unique ID
AIR361 0 Commplement
352-367 Linigue 1D
368383 0 Complemen
284.360 Unigue ID
400-415 1D Complemsent
416431 Linigue ID
432447 1D Complerment
440483 Unigque ID
454-4T5 1D Complement
450-455 LInigue IC
456511 ID Complement

3.20 One-Time Programmable (OTP) Entry

The device contains a one-time programmable (OTP) area, which is accessed by writing 29h-17h-04h-18h to the command register.
The device is then ready to accept Page Read and Page Program commands (refer to Page Read and “Page Program” on page 17).
The OTP area is of a single erase block size (64 pages), and hance only row addresses between 00h and 3Fh are allowed. The host
must issue the Reset command (refer to "Reset’ on page 23) to exit the OTP area and access the normal flash array. The Block
Erase command is not allowed in the OTP area. Refer to Figure 6 37 on page 80 for more detail on the OTP Entry command

sequence.
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4. Signal Descriptions

4.1 Data Protection and Power On / Off Sequence

The device is designed to cffer protection from any involuntary programierase during power-transitions. An internal voltage detector
disables all functions whenever Vi is below about 1.1V.

The power-up and power-down sequence is shown in Figure 6.38 on page 81, in this case V¢ and Vg on the one hand (and Vss
and Vg on the other hand) are shorted together at all times.

The Ready/Busy signal shall be valid within 100 ys after the power supplies have reached the minimum values (as specified on),
and shall return to one within 5 ms (max).

During this busy time, the device executes the initialization process (cam reading), and dissipates a current loop (30 mA max), in
addition, it disregards all commands excluding Read Status Register (70h).

At the end of this busy time, the device defaults into "read setup”, thus if the user decides to issue a page read command, the 00h
command may be skipped.

The WP# pin provides hardware protection and is recommended to be kept at'/) during power-up and power-down. A recovery time
of minimum 100 ys is required before the internal circuit gets ready for any command sequences as shown in Figure 6.38 on page
§1. The two-step command sequence for program/erase provides additional software protection.

4.2 Ready/Busy

The Ready/Busy output provides a method of indicating the completion of a page program, erase. copyback, or read completion.
The R/E# pin is normally high and goes to low when the device is busy (after a reset, read, program, or erase operaticn). It returns to
high when the internal controller has finished the operation. The pin is an open-drain driver thereby allowing two or more R/IB#
cutputs to be Or-tied. Because the pull-up resistor value is related to t, (R/B#) and the current drain during busy (ibusy), and output
load capacitance is related to t;, an appropriate value can be obtained with the reference chart shown in Figure 4.1,

Figure 4.1 Ready/Busy Pin Electrical Application

Bandy + Ve

Vo DAV, Vi Voo -00% 7 TOH
ey il
i £ :
I Buny i
:-_ii-u :ll—lr
,717 Devce Apvs, b, ¥ and Rp va. ibusy
& Woc = 184 To= 2 Cl50pF
0 - 3m

kfifs]

Ap value guidenos

VI {Max ] - Vo [Max) 1.85Y

Ap (min } = u
o+ §1 1 ImA * Tl

whora | s Bha sim of e et curmahis ol all devscos bed 1 e PiEE pn
Apfenax] i detarmnsd by masorein permessitds bt of =
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4.3 Write Protect Operation

Erase and program operations are aborted if WP# is driven low during busy time, and kept low for about

100 ns. Switching WP# low during this time is equivalent to issuing a Reset command (FFh). The contents of memory cells being
altered are no longer valid, as the data will be partially programmed or erazed. The

R/B# pin will stay low for tger (similarly to Figure 6.24 on page 52). At the end of this time, the command register is ready to process
the next command, and the Status Register bit /08 will be cleared to 1, while [/O7 value will be related to the WP# value. Refer to
Table 3.2 on page 22 for more information on device status.

Erase and program operations are enabled or disabled by setting WP# to high or low respectively, prior to issuing the setup
commands (B0h or 80h). The level of WP# shall be set t,,,, ns prior to raising the WE# pin for the set up command, as explained in
Figure 6.389 and Figure 6.40 on page 82,

Figure 4.2 \WP# Low Timing Requirements during Program/Erase Command Sequence

: ! '
' ! ' ]
: : :
i ¥ i
WE# " s -
= b\t
' A -
of7-0] - . Valid!
: ¢ S
L] : 1
WPH % 4 J
- : -
i ¥ i
-— ig Sequence
!oswam ! Aborted
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5. Electrical Characteristics

5.1 Valid Blocks
Table 5.1 Valid Blocks

Device Symbaol Wi Typ Max Unit
SI4ME01G2 Mg 1004 - 1024 Blocks
SMM302G2 Mye 2008 - 2043 Blocks
S34M504G2 Mg 4018 - 4156 Blocks

5.2 Absolute Maximum Ratings

Table 5.2 Absclute Maximum Ratings

Parameter Symbal Value Unit
Ambient Operating Temperature {Industrial Temperature Range) Ta -40 to +85 "z
Temperature under Bias Taas 5010 +125 g
Storage Temperature Temg £5 10 +150 -
[rput or Cutput Violtage Vio (2) O8+27 V
Supply Vollage Voo OB +27 v

Notes:
1, Except for the rating “Operaling Temperature Range”, siresses above those listed in the table Absolute Maximum Ratings may cause permanent damage fo the

dewce These are slress ratings only and operation of the device af these or any cther conditions above those mdicated in the Operaling sections of ifrs specification
is not implied. Exposure o Absolufe Maximum Raling condirons for exfended perods may affect device reliabilify

2 Mmimum Vollage may undershoot fo -2V during transifion and for fess than 20 ns gunng transtions
4 Maximum Voltage may cvershoot to Ve #2 0V duang iransition ard for kess than 20 ns dumng transitions

5.3 AC Test Conditions
Table 5.3 AC Test Conditions

Paramater Value
Input Pulse Levels 0.0V 0 Vee
Input Rise And Fall Times % ns
I_npgn.&r_ﬁﬂxg.rr_ﬁmmg Levels U.;;-'_Z
Curtput Load (1. 7V - 1.95V) 1 TTL Gate and CL =30 pF
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5.4  AC Characteristics

Table 5.4 AC Characteristics

Parameter Symbol Min Max Unit

ALE to RE= delay tag 10 — ns
ALE hold time tags 10 — ns
ALE setup time tais 25 = ns
Address to data loading time tam 100 -_ ns
EE;kcﬁs Time {ﬁﬁﬁ!} topa (4) — 45 ns
CE# low to RER low for 10 - ns
CE# hold time toy 10 - ns
CEZ high to output High-Z (534MS01G2) s
CE# high 1o cutput High-Z [S34MS02G2, S34MS04G2) oz = a7 =
CLE hold tme foin 10 —_— ns
CLE to RE# deiay tor 10 - ns
CLE setup time tos 25 -_ ns
CE# high to output hold togm 130 15 -_ ns
CE# high 1o ALE or CLE don't case fesn 10 - ns
CE# setup time s a5 - ns
Data hald time oM 10 — ns
Data setup time tos 20 — ne
Diata transfer from cell to register(S34M501G2) LY — 25 us
Data transfer fram cell to register (S34MS02G2, 53AMS04G2) R — 3 s
Cutput High-Z 1o RES low L1 1] — ne
Read cycle time e 45 — s
RE# access ime frza — 30 s
REZ high hold fime lren 15 — ne
RE# high 1o output hald Lenicps (31 15 — ns
RE# high 1o WE2 Jow teirn 104 —_ ns
RE# high to output High-Z e — 100 ne
REZ fow to- outpat hobd i oH £5) — — ns
REZ pulse width tre 25 — ns
Ready to REZ low tar 20 — ns
Device resefting tme (ReadProgram/Erase) tast — SM0E00 (2 s
WEZ high to busy by = 100 ns
Wite cycle ime b 45 — ns
WEZ high hold time by 15 — ns
WEZ high to RE= low oy B0 — ns
WE= high to RE= low for Random data out twrmz 200 — ns
WEZ pulze width ke 25 — ns
Write protect ime Taw 100 — ns

Notes:

1. The time fo Ready depends on the value of the puli-up resistor fied fo R/BE pin

2 I Reset Command (FFh) s wnitten at Ready stale, the device goes inte Busy for maamum 5 ps

3 CE®fow fo high or RES fow o high can be af different times and produce thee cases Depending on which signal comes high first, sither feeg o tegn Wil be med

4. Dunng data oulpul, ogs depends partly on icg (CER Jow fo RE# low), I {5 exceeds the munmum value speciied. then the maximum fime for oo, may also be
exceeded (Irga = log + Igsa)

5 tauow is only refevant for EDO timing (tag < 30 ns), which does not aoply for this device
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5.5 DC Characteristics
Table 5.5 DC Characteristics and Operating Conditions
Parameter Symbal Test Conditions Min Tvp Max Units
Power-On-Resel Currant leen FFh cc:rrm'nam;?ﬂaﬁa Powes — - 80 per device mA
tRe = IRe (men)
CEF=Vi lpyr=0maA — 15 30 ma
(S34MS01G2, SI4MS04G2)
Read lcet
tre = g (min)
CE# =V, lgyr=0mA - TBD TRD mA
[534M502G2)
Mormnal (S34MSMG2,
Oxiecaig Sl $34MS04G2) = % 0 e
Cache (534M501G2,
— 1
Program b S34MS04G2) : N 1ofs
MNomnal (534MS502G2) —_ TBD TBD Mk
Cache (534M502G2) - TBD TBD ma
— (SHMEMGZ, 534MS04G2) = 15 30 mA
Erasa beos
— [334MI502GZ) - TBD TBD mA
Standby Current, {TTL ke SR N 1 mA
ity ATTL) cod Wk = (MViee = -
CEg= 1!",;-- | 2.
5 c t, {CHOS ! o —_ 1a 50
andby Cutrent, { ) cos WP# = 0Ve ]
Input Leakage Current I Wipg = 0 10 Vgl mas) _ — +10 -
Qutput Leakage Current o Vaur =0 to Viacimax) — - 410 s
Inpat High Voltage Vg — Ver x 008 — Voo + 0.3 v
Input Low Valtage Vi — 03 = Voo x 02 v
Cutput High Voltage Vioss loy = -100 pA, Ve -0 - - W
Dutput Low Voltage Ve o = 100 A 0.1 v
Dutput Low Curment (FVB#) T Vi =01V 3 4 - s
Erase and Program Lockout Voltage Viko —_ —_ 11 — A

Notes:

1. AN Ver ping, and Vg pins respectively. are shorfed together

2
3
4

Docurnent Number: 002-03238 Rev. *E

Values fisted in this table refer 1o the complete vollage range for Voo and [o & single device in case of device slacking

All cumrent measurements are performed with a 0. 1 uF capacitor connected befween the Vo Supply Voltage pin and the Ve Groumd pir

Standby current measurament can be performed after the device has compleled the mbalization process af power up. Refer o Data Profection and Posser On / OFf
Sequence for mare details.

Page 37 of T4



&2 CYPRESS

EWEITONDT "W TN N

5.6 Pin Capacitance
Table 5.6 Pin Capacitance (TA =25°C. =1.0 MHz)

S34MS01G2
S34MS02G2
S34MS04G2

Parameter Symbel Test Condition Min Max Unit

Input Cin Vo =V — 10 pF
Input ¢ Output Cio Vig=ov — 10 oF

Note:

1. Forihe stacked dewvices version the Input is 10 pF x fnumber of stacked chips] amd the InputOutput is 10 pF x [number of stacked chips]

S.1 Program / Erase Characteristics

Table 5.7 Program / Erase Characteristics

Parameter Description Min Typ Max Unit

Program Time [ Multiplane Program Time (2} teRon - 300 700 s
Dummy Busy Time for Muitiplane Program | $34ME02G2, 534M504G2) toezy -_ oE 1 us
Cache Program short busy time loesvy = ] lemnG s
Number of partial Program Cycles in the same page Main + Spare NOP — - 4 Cycle
Block Eraze Time (534MS501G2) eeRs —- 3 10 ms
Block Erase Time (S34MS02G2, S34MS04G2) teeRs - 3k 10 ms
Read Cache busy bme (S34M501G2) tersvR - 3 g us
Read Cache busy me (S34MS02G2, S34MS04G2) tresvr = 5 In T

Norss:

1. Typical program me s defined as the bme within which more than 50% of the whole pages are programmed (Voo = 1.8 25°C)

2 Copy Back Read and Copy Back Program for 5 given plane must be between odd address pages or befween even address pages for ihe device fo meel the program
time floqog! specification Copy Back Program may not meet fivs spacification when copying from an odd address page (sowrce page) io an even address page

(target page) or from an even addness page (source pags) io an odd address page (farge! page)

Docurnent Number: 002-03238 Rev. *E
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6. Timing Diagrams

6.1 Command Latch Cycle

Command Input bus operation is used to give a command to the memory device. Commands are accepted with Chip Enable low,
Command Laich Enable High, Address Laich Enable low, and Read Enable High and latched on the rising edge of Write Enable
Moreover for commands that starts a modify operation (write/ erase) the Write Protect pin must be high

Figure 6.1 Command Latch Cycla

)_{. Kis P IcLH 3

CLE

& Ics ICH
CE# ‘f SpE }f

Ly WP :

WEs# Wq {

* 1ALS Py tALH -
ALE 5\ }'

0s DM

= Don Cara
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6.2 Address Latch Cycle

Address Input bus cperation allows the insertion of the memory address. To insert the 27 (%8 Device) addresses needed io access
the 1 Gb, four write cycles are needed. Addresses are accepted with Chip Enable low, Address Latch Enable High, Command Latch
Enable low, and Read Enable High and latched on the rising edge of Write Enable. Moreover, for commands that start a modify
operation (write/ erase) the Write Protect pin must be high.

Figure 6.2 Address Latch Cycle

T . B
CLE | ‘t

o -
WG tWE WG ; WG
CEH .

— WP — y WP— R— WP
WE# \ | / ! / }‘ [ \ b
l‘- f WH- --Hll / WH— e SATH o I'W'I+—JI—P‘
_ 1ALS  JALH I_ 1ALS 'lﬂ:r tALS  thLH 1ALS BALH tALS | tALM
I | '
ALE t_/r: T 7
_rm#'; 18] ﬂ‘J tDF 10H
|"TDE“ rlTT‘_I (W 5] | (] T [z
ol W ca \f Fow. A Row,
Ox i add I\ Add2 x i .I.;uwl x * .&g;z )E % Ackid3
= Dor't Care

6.3 Data Input Cycle Timing

Data Input bus operation allows the data to be programmed to be sent to the device. The data insertion is serially, and timed by the
Write Enable cycles. Data is accepted only with Chip Enable low, Address Latch Enable low, Command Latch Enable low, Read
Enable High, and Write Protect High and latched on the rising edge of Write Enable.

Figure 6.3 Input Data Lalch Cycle

~—1CLH-

CLE . }/
- 1CH

CEN ?

WG -1

- ALS—
ALE *

r— (P 1_ LY b =W =]

wes Ao A ]fm:}\ / i
1DE- ~10S FADSD

* - ] 1

= Don't Cara
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S34MS01G2
S34MS02G2
S34MS04G2

6.4  Data Output Cycle Timing (CLE=L, WE#=H, ALE=L, WP#=H)

Figure 6.4 Data Output Cycle Timing

RC
CE#
tREH
IREA IREA
RE# 1!'|.-. )‘E_\H
| \
1O T

JRH—-
R/B#

Notes:

IREA 1COH
.
| _/1?@424_
-
Daout

1. Transition is measired &t + 200 mV from steady sisle voltage with load
2 This parameter is sarmpled and not 100% lested

3 founy Starts fo be vald when frequancy is lower than 33 MHz.

6.5 Data Output Cycle Timing (EDO Type, CLE=L, WE#=H, ALE=L)

CE#

RE#

HOx

ICH

Figure 6.5 Data Qutput Cycle Timing (EDO)

(L3

tHEH

tREA

=

1RA

RB# '

Notes:

1. Transiion is measured at £ 200 mV from steady stale voltage wilth load

e G o

This parameler is sampled and nol 100% fesfed
tey oy 45 valid wihen frequency s hugher thavn 33 AMHz
1wy Starts fo be valid when frequancy is lower than 33 MHz
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6.6 Page Read Operation

Figure 6.6 Page Read Operation (Read One Page)

ae [ \ [\ /!

-

CE# _\ //7)\ /

ALE L/ .\ "

vox LUK "% Kk o o X s NN A )

Caolumn Addrass Fow Address

A/Bs \E_]( [ = Dort ase
usy

Note:
1. W Stzlus Regrster poliing is used fo deferming completion of the read operafion, the Read Command (00f) must be issued before data can be read from the page
buffer
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6.7 Page Read Operation (Interrupted by CE#)
Figure 6.7 Page Read Operation Interrupted by CE#
CLE _/_\ / C\AI_F!: :& m
ICLA = |- -
CE# _‘1\ m _;E
1C50w
Y AV AV AVAWAVAY S/ Amm =
B — fCOH -» I/L—a
me _/ \ | !
th tRC
- e
g |
1Ox m }{ﬂ§|1>(n.dd2 wxx-nddzxan;ﬁng 3'5"} IMN}_{NH )
Guu.umlhdme-sa How Address T
L
iy gﬁg Vi = Don't Care

Document Number: 002-03238 Rev. 'E Page 43 of T4



S34MS01G2
= S34MS02G2

ws CYPRESS S34MS04G2

—— EWEITONDT "W TN N

6.8 Page Read Operation Timing with CE# Don’t Care

Figure 6.8 Page Read Operation Timing with CE# Don't Care

CE3 don cang
/

-I_ SR, » Dot G [Ygy or ¥y, |

ICH
o 7S AN
T TWREA
AE# o
e { oty
, S

6.9 Page Program Operation

Figure 6.9 Page Program Operation

ae X W\

s T\ | _ AR

- M/‘\_{'Mm_; -\ {_

- - -

AES — VA
T

PO0=0 Bucoasshul Progrim
FO0=1 Efrd in Program

= Dion't Cars

Note:
1. Lipy is the time from the WES nsing edge of final address cycle fo the WES nsing adoe of first dala cycle
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6.10 Page Program Operation Timing with CE# Don’t Care

Figure 6.10 Page Program Operation Timing with CE# Don't Care

CEsdonl cam

! 'l' J ;nmlcm
ol s \N
WEs - kﬂjf

6.11 Page Program Operation with Random Data Input

Figure 6.11 Random Data Input

A il VA N
cen \ [
s BE i \ 7 %r’—
L
!E 5', ]! rm
——

Note:
1. Lary #s the ime from the WER nsing edge of final address cycle fo the WER nsing edge of firsf dala cycle
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6.12 Random Data Output In a Page

Figure 6.12 Random Data Cutput

e\ )

ME / \

AER

177
L/, G0 D, & D
Column Adires Firw Adiams,

ASa

6.13 Multiplane Page Program Operation — S34MS02G2 and S34MS04G2

Figure 6.13 Multiplane Page Program

ce _J \ =X S\ /\ J X
cen  \ A A
we AN — A =

Ex. | Adiinees Fesincion ior Muligiane Page Program

- 1DEsY gT
o7 (&) H—® EH—®
Gl A 1.2 g Fow A 123 (Mete 1) Col Ak 12 and Row Add 1.2.3
and Diatx — - and Dists
9 = - Vil AL - 811, Visid
A2 = ATH Fond Low A2 < AT Vil
AR Flaid Lie AT Fisad Mg
RIS - AR Fond Low A0 - APS: Vosd

Notes:
1. Any command between 11h and 81h is prohibited except 700 78h, and FFh

2 A18 s the plane address bit for k8 devices A17 is the plane address b for x 16 devices
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Figure 6.14 Multiplane Page Program (ONFI 1.0 Protocol)

Cycle Type —{cmn)@nm}(&am}(&m}(nmn)(_i_)—( o X om X o X o mn}—
pax —{ 8on X Cta X C2a X r1a X R2a X R:h)-—-(: nm){ p1a X X o i ).—

- HPEsY

5 T

|
Cycle Type +~{cMD YADDR YADDR XADDRNADDRYADDR DN X DIN X DIN X DIN )} cMD)}—————

Dax ++{ 80h X Ctu X c20 X R1n X Rz X th.}—{ Erthma X - X ome ) 1ci|1}.—

IADL

IPROG

SR{E] | e

Notes:

1 C1A-C24 Column address for page A CTA 15 the least significant byts

R1A-R3A Row address for page A R1A is the least significant byte

D0A-OnA Dats fo program for page A

C18-C28 Column address for page B C18 15 the least significant byte

R18-R38 Row address for page B R18 is the leas! significant byte.

D08-OnB Data fo program for page B

The biock address bits must be the same except for the bilis) that select the plane.

~ & bh o ok

6.14 Block Erase Operation

Figure 6.15 Block Erase Operation (Erase One Block)
ae _/ [\ LN [\ Ji |
cer T\ [ |

IWC
WE# 7, ] \ If
TWE — g [HERS —a T -

ALE / \ A I
HE# . f
VO :Xsuh](mamr nwm%mmﬂx_ﬂﬂ} {7on) {vooh
o 1 t
R'Bl‘ r BUS"I’ | |
Ausio Binck Ease Cammand 1O0=0 Successiul E
Sy Srnns - s mu:? Elr-lrzcr in E.rasmrarse

= Dan1 Cam
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6.15 Multiplane Block Erase — S34MS02G2 and S34MS04G2

Figure 6.16 Multiplane Block Erase

ae __ [ \ 7\ X AN /S \ [
cer —\ [ A
o

T = ¥ o = e

Ex.} Address Restrichon for Muliplane Block Erase Operation

- I

oot (son} Address | oon}-{ Acdess H{Doh {ron}
e Aciid® 29 rrwr Ackd® 3.1
AT = AT P Lo ATT = K17 | Fios Low'
AR Fland] Liwa Al ¥ e Vg
ATH = AN Faod Lo AT = AN v

Note:
1. A8 the plane address bit for x8 devices A17 is the plane address bl for x 16 dewces

Figure 6.17 Multiplane Block Erase (ONFI 1.0 Protocol)

ce_ [\ [\ [\ [\
e VAV VAV AV VAVAVAVAY,
e f \ B 1Y

10 ——{eom (w1, 2R3 ) D1 (60 {1y X R2 ) R

SRi] g e — o

Notes:
1. R1A-R3A Row address for block on plane 0 R1A is the ieast sirficant byte

2 R1B-R3B Row address for block on plane 1. R8s the least significant byte
3 The biock address bils musi be the same axcepl for the bil{s) thal select the plane
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6.16 Copy Back Read with Optional Data Readout

Figure 6.18 Copy Back Read with Optional Data Readout

Souce - Target
o o) sstepes Xor——{smomas )X it 0 s —

Read Slahs Registar
H FAOG 1
B [Fead By wmep % 'F“’-UWB-H?W‘-"E" -
S \.J
Busy Busy

6.17 Copy Back Program Operation With Random Data Input

Figure 6.19 Copy Back Program with Random Data Input

Sourca Tamgst iy 2 Gyoe Y
vo. - T oo XK st XXX acimess oot KX s oo (o5~
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Fad S2aiis Regisin
Unbmited mmbar of repabfions.

#H PR
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Document Number: 002-03238 Rev. 'E Page 49 of T4



S34MS01G2
S34MS02G2

chypngss' S34MS04G2

ESEIDO0D W TR GR N

6.18 Multiplane Copy Back Program — S34MS02G2 and S34MS04G2

Figure 6.20 Multiplane Copy Back Program

tH A

e - £
iox (T Gz () ——(EH )=

ol Acki 1, 2 and Fow Aod 1, 2.3 ol Ao, 1, 2 and FRow Add 1, 2.3
Source Address on Plans D Saurce Address on Plan 1 E
: DBsY 1PRDG
e 1 s I
WOox = { 7on )
\ . Sl
[ ] Col Acd. 1, 2 and Fow Add. 1,2,3 | Col.Add 1, 2 and Fow Add 4, 2, 3
1 Destination Addness Destination Addess
AD -~ A11 - Fied ‘Low W0 - Aty FomdLow’
A1Z - ATT - Fiustd ‘Low’ A12 - ATT - Viahid
AR Fimd Lo AR - Fisnd
AT% - AZE  Fimad ‘Low' A% - A28 - iaid e
Plara D Paane 1
Targt Page Targel P i [ oty ERok e 0 Pt 0
. 2} : Cogy Back Aead on Plans 1
i ‘m - & (3} - Multiplarse Copy Back Progiam

__
| fa—s! e

Dt Fiald Spae Fleld Dt Fasid Spare Fleld

HNotes:

1. Copy Back Program operation i aliowed only within the same marmdry plane

2 Any command behween 11h and §1h is prohivied except 70h, 78h, and FAh

3. -A18is the plane address bit for x8 devices. A17 is the plane address bit far 16 devices
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Figure 6.21 Multiplane Copy Back Program {ONFI 1.0 Protocal)

ce [ [\ /\ [\

e \ / \ ;

RE®

o (XN ENEXEND) XN EX @) f

A

otes;
C14-C24 Calumn addrass for page A C1A 15 the leas! significant byte.

R1A-R3A Row address for page A RIA 15 the least signdicant byte

C1B-C28 Column address for page B. C18 5 the least significant byte.

R1B8-R38 Row adkress for page B. 18 is the least significant byte.

The block address bits must be the same except for the bitls) that select the plane

th b G Ao

6.19 Read Status Register Timing

Figure 6.22 Status Read Cycle
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6.20 Read Status Enhanced Timing

Figure 6.23 Read Status Enhanced Timing

ce _/ \
wee T\
ALE / 1

tWHR

RE#
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6.21 Reset Operation Timing

Figure 6.24 Rsset Operation Timing
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6.22 Read Cache
Figure 6.25 Read Cache Operation Timing
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Figure 6.26 “Sequential’ Read Cache Timing, Start (and Continuation) of Cache Operation
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Figure 6.27 “Random” Read Cache Timing, Start (and Continuation) of Cache Operation
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Figure 6.28 Read Cache Timing, End Of Cache Operation
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6.23 Cache Program

Figure 6.29 Cache Program
e _ [\ M\ I\ M\
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6.24 Multiplane Cache Program — S34MS02G2 and S34MS04G2
Figure 6.30 Multiplane Cache Program

Command mms
—(aoh)y—{ Addess input || Da ingut 10— 810 Address input || Data inpu }—@-—L

A13-ANT; Fied Low AlI=-ATT: Valid
AR Pand ‘Low AL e “Hagh i
31 F - 1
HY/EYH ATR-ART P Low logsy ATR-AT1 Vald i‘i‘f?_‘_
H “ 1]
Aetumm 1o 1 (O]
Flmunnmuﬁ'jlm I
'—.—{Mct'aealnwl - Datanput ~1h)———B1h)—{ Address input_|—|_Data input
ATI-ATT Fied Low AT AT Vald
i ALH Fiosd Low AlH: Fivad High

BY/EYE AT0-AS1: Fesd Low Iy, Af9-A31 Vakd @_

Notes:
1. Read Status Reqister (T0h) is used in the fgure. Read Status Enhanced (758h) can be also used

£ A8 15 the plane address bit for x8 devices A1V is the plane address brt for X168 devices.
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Figure 6.31 Multiplane Cache Program (ONFI 1.0 Protocol)

Camenare] Irput
—CEo)—{ Adiress pu |—{ " Data gt
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FAepeat a mar of 63 Bmes I

Command lnpul )
oy Rt | Do (DD~ s ot |{ G

AYBYS | tns} l\aj_

)

S
J
>

Notes:
1. The block address bits must be the same except for the buifs) that select the plane.

2 FRead Slatus register (TOR) is used m the figure Read Status Enfanced {T8h) car be also ysed
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6.25 Read ID Operation Timing

Figure 6.32 Read |D Operation Timing

CLE

CEw

WE#

ALE

HEs ™

G | Gb Deviee, a8 o ) {ooe & o Ath Bon 15h

1 Gb Device, w16 f \ f \ [ \ ' ! ! \ f Y

] b \ff_,r ot ) el Bradl,

S-me 4 O Deverey oen ) {omn | ok  \ 1\ ' {
oo oon

S 2 Nt o p—{_ — —t —
Raad IO Address 1 Wakar Dewice 3 A1 Cycle 58 Cyole
Canmimand Cyoie Code Code o ) o

6.26 Read ID2 Operation Timing

Figure 6.33 Read |D2 Operation Timing

ae —/ \ I\
GCEn b
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Fomd W32 & Cycia Address HAmad 132 it Cycla 2nd Cyoie Jml Gycle A Sih Cycia
Commands Coanifirm e -
Commind
HABa
{Mela 1) \_;
Basy

Notes:
1, d-cyele address is shown for the S34MS0TG2 For SMMS0HE2 and S34MS04G2, insert an additional address cycle of 00k

2 If Slatus Register politng = used lo deterrmine completron of the Read (D2 cperation, the Read Cormmand (00h) must be issued before 102 data can be read from the
fiash
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6.27 Read ONFI Signature Timing

Figure 6.34 ONF| Signature Timing
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6.28 Read Parameter Page Timing

Figure 6.35 Read Parameter Page Timing

007 Gy — E@—E—O-E-E-C
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Note:
1 I Siafus Regrster poling is used fo defermine compietion of the read operation, the Read Command (00f) must be issued before data can be read from the page
butter
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6.29 Read Unique ID Timing (Contact Factory)

Figure 6.36 Read Unigue ID Timing
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6.30 OTP Entry Timing

Figure 6.37 OTP Entry Timing
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6.31 Power On and Data Protection Timing
Figure 6.38 Power On and Data Protection Timing
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Note:
1 Vmu= 1.2 voilts
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6.32 WP# Handling

Figure 6.39 Program Enabling / Disabling Through WP# Handling
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7. Physical Interface

F 45| Physical Diagram

¥ i |

48-Pin Thin Small Outline Package (TSOP1)

Figure 7.1 TS/TSR 48 — 48-lead Plastic Thin Small Qutline, 12 x 20 mm, Package Cutiine
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7.1.2 63-Ball, Ball Grid Array (BGA)

Figure 7.2 VBMOE3 — 63-Ball BGA, 11 mm x 8 mm Package
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713

67-Ball, Ball Grid Array (BGA) (S34MS01G2, S34MS02G2)

Figure 7.3 VBTOET — 67-Ball BGA, 8 x 6.5 mm Package (53MS01G2, 534MS02G2)
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8. System Interface
To simplify system interface, CE# may be unasserted during data loading or sequential data reading as shown in Figure 8.1, By
operating in this way, it is possible to connect NAND flash to a microprocessor.

Figure 8.1 Program Operation with CE# Don't Care

cae [ ) [

CE# don't care

cEs ANANAVAN AN AN NIy ivEws

VR VAVAVAT A I W R VA VAV R VAV VA

e | WWWEW
l-"O:t Sart Add. (5 Cycle) >—< Data | npul )—( Data Input

Figure B.2 Read Operation with CE# Don't Care

CLE _j_\ ﬂ
CE# don't care

e [TUTT

R/B# \ - f

s VmVatavalatal
VOx Start Add. (5 Cycle) {300 }———{ Data Output{sequential) +
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Figure 8.3 Page Programming Within a Block

Page 63 (643 Page 63 {64)
Page 31 {32) Page 31 (1}
Page 2 (3 Page 2 (3
Page 1 (2) Page 1 (32)
Page 0 (1) Page O i
Data Ragister Data Registar

S34MS01G2
S34MS02G2
S34MS04G2

From the LSB page to MSB page Ex.) Random page program (Optional)

DATA, IN : Data (1) — Data (64) DATA IM : Data (1) —» Data (64)
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9. Error Management

9.1 System Bad Block Replacement

Owver the lifetime of the device, additional Bad Blocks may develop. In this case, each bad block has to be replaced by copying any
valid data to a new block. These additional Bad Blocks can be identified whenever a program or erase operation reports “Fail” in the
Status Register

The failure of a page program operation does not affect the data in other pages in the same block, thus the block can be replaced by
re-programming the current data and copying the rest of the replaced block to an available valid block. Refer to Table 2.1 and
Figure 8.1 for the recommended procedure to follow if an error occurs during an operation.

Table 9.1 Block Failurs

Cperation Recommended Procedure
Eraze Block Replacemsant

Program Block Replacement
Read ECC (4 bit | 512+16 byte)

Figure 9.1 Bad Block Replacement

Block A Block B
(£)
Data » Data
N page Failure (1) N" page
(3)
FFh FFh

buffer memory of the controller

Nores:
1. An error occurs of it NI page of Biock A dufing a program oparalion

2 Data n Block A is copeed o the same localion m Block B, which s a vaind block
2 The Nih page of block A, winch 15 i controlier buffer memory. s copied info the Nth page of Block B
4. Bad block fable should be updated fo prevent from erasing or prograrmming Block A
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9.2 Bad Block Management

Devices with Bad Blocks have the same quality level and the same AC and DC characteristics as devices where all the blocks are
valid. A Bad Block does not affect the parformance of valid blocks because it is isolated from the bit line and commeon source line by
a select transistor. The devices are supplied with all the locations inside valid blocks erased (FFh). The Bad Block Information is
written prier to shipping. Any biock where the 1st byte in the spare area of the 1=t or 2nd or last page does not contain FFh is a Bad
Block. That is, if the first page has an FF value and should have been a non-FF value, then the non-FF valus in the second page or
the last page will indicate a bad block. The Bad Block Information must be read before any erase is attempted, as the Bad Block
Information may be erased. For the system to be able to recognize the Bad Blocks based on the original information, it is
recommended to create a Bad Block table following the flowchart shown in Figure 8.2 The host is responsible to detect and track
bad blocks, both factory bad blocks and blocks that may go bad during operation. Once a block is found to be bad, data should not
be wniten to that block. The 1st block, which is placed on O0h block address is guaranteed to be a valid block.

Figure 9.2 Bad Block Management Flowchart

Start
Block Address=
Block O

Increment
Block Address

Update
Bad Block Table

End

Note:
1. Check for FFh at the 15t byte m the spare area of the 1st, 2nd, and last pages
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10. Ordering Information
The ordering part number is formed by a valid combination of the following:

S34M5 04 2 o T F I o0 0

N T e T T Packing Type

D= Tray

3=1% Taps and Reel

Model Number

00 = Standard Interface | ONFI (xB)

01 = OWFI {(x16)

Temperature Range

I = Indusinal (-40°C 1o +857C)

A = Industrial wath AECO-100 and GT Grade (-40°C 10 +85°C)
V= indusinial Plus (-40°C to +105°C)

B = Indusirial Plus. with AECQ-100 and GT Grade (-40°C to +105°C)

Materials Set

F = Lead (Pbj-free

H = Lead (Pb)-free and Low Halogen
Package

B = 63-Ball BGA

53 = 67-Ball BGA

T=TS0P

Bus Width

00 = x8 NAND, sangle die

M4 = x16 NAND, single die

Technelogy
2 =TCypress NAND Rewision 2 {32 nm)

Density

0iG=1Gb
R2G=20Gb
4G = 4 Gb

Device Family
534MS - 1.8V
Cypress S3LC NAND Flash Memory for Embedded

Valid Combinations

\falid Combinations list configurations planned to be supported in volume for this device. Consult your local sales office to confirm
availability of specific valid combinations and to check on newly released combinations.

Valld Combinations
Device Family |  Density Technology | ous | Package Type w Additional Ordering Options P'.l‘,:':.“' Podbarrs
016G 0o BH, TF LAVE 003
016G 00 GH i )
016G 04 = AV E o
mG 04 TF | 01
—_— 026 s 00 BH, TF LAV.B(2) 00 I o

026 00 GH i W
026 04 BH,TF TAV.B(2) a1
4G 0o BH LA YE 00 {3)
4G oo TF | o0
046 o4 BHTF AVE &

Note:

1 BGA packsge marking omus the leading "534" and the Facking Type designator from the ordenng parl number
2 Contact sales regarding the svaiabity of S24MS02G2 products m A V and B termperalune ranges

3. BO/8T ordering options designated guaranteed Unigue ID support for the equivalent 0001 ordenng options. Cypress guarantees Unigue 1D support on 0G40 ardering
aptions ahd recommends fo use 0001 for all new designs
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11. Document History

S34MS01G2
S34MS02G2
S34MS04G2

Document Title: S34MS01G2/S34MS02G2/S34MS04G2, 1 Gbit/2 Gbit/4 Gbit SLC NAND Flash for Embedded

Document Number: 002-03238
Revision ECN m o Description of Change
12292012 |Initial release
Global
Diata Sheat designation updated from Advance Information to Prelimmary
Note the S34MS02G2 is In the Advance information designation
Added S34MS026G2
Added 2 Gb dala
Distinctive Charactenstics.
Removed Head ID2 extension
Oparating Temperature: removed Commercial and Extended temperatures
Pedormance:
Updated Page Read / Program and Refiability sections
General Descripiion: Updated section
Connection Diagram; Updated 48-Pin TSOP1 Contact xB, x18 Devices figure
Addressing:
Added S34MS02G2 sachion
Appended Mote in all Address Cycle Map tables
Added text to Bus Cycle column in all Address Cycle Map tables
Addrass Cycle Map — 4 Gb Device table: updated Sth Bus Cycle 102 and 103
caolumns and removed two notes
L - ~ Mode Selection Updated Mode Selection able
08022013 |Page Read: Updated saction

Multiplane Program — S34MS02G2 and S34MS04G2 Updated section

Fage Reprogram

Updated section

Corrected Page Reprogram figure

Corrected Pags Reprogram with Data Manipulation figure

Copy Back Program: Updated section

Read Status Registsr Field Definibon: Updaled Status Register Coding table

Read Cache:
Removed ‘Note: The 534MS01G2 device does not support Read Cache Enhanced '

Read 1D
Read 1D for Supported Configurations table. added 2 Gh
Read |0 Bytes: updated Descripbion

Read Parametsr Page:
Parameter Page Description table:

added 2 Gb to Bytes 6-7, 8-9, 44-63, 84-85, 96-99, 101, 103-104, 113, and 254-255
updated Values for Byles 114, 137-138, 138-140, 254-255

Read Unique ID;
Uipdated section
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S34MS01G2
S34MS02G2
S34MS04G2

Document Title: S34MS01G2/S34MS02G2/S34MS04G2, 1 Gbit/2 Gbiti4 Gbit SLC NAND Flash for Embedded
Document Number: 002-03238

Revision | ECN

. of
Change

Submission
Date

Description of Change

08092013

Ready Busy
Updated section
Updated Ready/Busy Pin Electrical Application figure

Electncal Characteristics
Walid Blocks table: added S34MS02G2

Absolute Maximum Ratings table: removed Ambient Operating Temperature
(Commercial Temperature Range) and Ambient Operating Temperature (Exiended

Temperature Range)

AC Charactanshcs:
ALC Charactenshcs table:
added Note to thy e
Updated 'Data transfer from call to register' Parameter

DT Charactenstics
DC Charactenstics and Operating Conditions table;

added S3IAMS02G2
comected Vo Test Conditions and Min; corrected Vi Test Conditions

Program / Erase Characteristics
Program / Erase Charactenstics fable

added S34MSD2G2
added Dummy Busy Time for Multiplane Program (S34MS02G2, 534MS04G2)

Data Input Cycle Timing
input Data Latch Cycle figure: removed Note

Data Output Cyele Timing (CLE=L, WEz=H, ALE=L. WPz=H)
Removed a note

Page Program Operation with Random Data Input
Random Data Input figure: removed a note

Muitiplane Page Program Operation — S34KS02G2 and S34MS04G2
Updated Muitiplane Page Program figure
Updated Multiplane Page Program (ONFI 1.0 Protocol) figure

Copy Back Read with Optional Data Readout
Corrected Copy Back Read with Optional Data Readout figure

Copy Back Program Cperation With Random Data Input
Modified Copy Back Program Operation With Random Data Input figure

Read Cache:
Updated Read Cache Operation Timing figura
Remaved Cache Timing heading

Cache Program’
Updated Cache Program figure

Muttiplane Cache Program — S34MS02G2 and S34MS04G2:

Multiplane Cache Program figure. comected 1/Ox timing

héu;ltlplana Cache Program (ONF] 1.0 Protocol) figure: comacted RY/BY#, R/'B& and
IO timing

Read 1D Operation Timing: Updated Read 1D Operation Timing figure
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S34MS01G2
S34MS02G2
S34MS04G2

Document m:'swnmm 1 Gbit'2 Gbit/4 Gbit SLC NAND Fiash for Embedded

Document Number:

Revision

Orig. of
Change

Submission
Date

Description of Change

e

08092013

Read Parameter Page Timing® Added Note to Read Parameter Page Timing figure

Read Unigue D Timing: Added section

Phiysical Interface:

Updated figures:

TS/TSR 48 — 48-lead Plastic Thin Small Outling, 12 x 20 mm, Package Outline
VBMOG3 — B3-Pin BGA, 11 mm x 9 mm Package

System Interface:
Updated Read Operation with CE# Don't Care figure
Corrected Page Programming Within a Block figura

System Bad Block Replacement Block Failure table: changed ECC 1 bit to ECC 4 bt

Ordenng Information:

Clarified Matenals Set: H = Lead (Pb)-free and Low Halogen
Ordering Information

Clanfied Technology. 2 = Spansion NAND Rewision 2 (32 nm)
Valid Combinations table: Added 02G, added Mote

1101/2013

Parformance;
Package Options: added 67-Ball BGA B x 6 5 x 1 mm (S34M301G2)

Connection Diagram’
Added figure: 67-BGA Contact (Balls Down, Top View) (S34MS01G2)

Physical Diagram-
Added figure: 67-Ball, Ball Gnid Array (BGA) (S34MS01G2)

Chrdering Information:
Added to Packags

Valid Combinations:
Added 'GH' to Package Type
Added "Unique ID support guarantesd to Additional Ordering Options

090572014

Ordening Information
Yalid Combinations table corected Package Type of 040G Density

arof20]s

Globai: Data Sheet designation updated from Preliminary to Full Production

08/13:2015

Distinctive Charactenstics.
Operating Temperature: added Indusinal Plus, -40°C 10 105°C

Ordening Information
Temperature Range added A V. B
Yalid Combinations table updated table

A 2020741

1200972015

Added S34MS02G2 Package number in all instances across the document
Updated to Cypress lemplate.

5235268

XILA

04222016

Updated Command Sat

Updated Read Parameter Page

Updated descnption

Updated Read Unigue ID {Contact Factory):

Updated description

Updated Ordenng Information

Lipdated defimtions for A" and “B° under “Temperature Range”
Updated (o new templale

C

409174

XILA

0822206

Updated Reliability features in Performance

‘0 5437939

XILA

1071472016

Updated DC Characlerishics on page 37
Updated Ordering Information,
Updated Copyright and Disclaimer

*E STETE05

AESATMPAE

0602017

Uipdated logo-and Copynght
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office

closest to you, visit us at Cyprass Locations,

Products PSoC” Solutions
ARM® Cortex® Microcontrollers cypress.com/arm PSoC 1|PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress com/automotive Cypress Developer Community
Clocks & Buffers cypress.comiclocks Forums | WICED 10T Forums | Projects | Video | Biogs |
Interface cypress.com'interface Training | Componeants
Internet of Things cypress com/fiot Technical Support
Memaory typress com/memory
3 cypress.com/support
Microcontrollers cypress.com/mcu
PSoC cyprass.comipsoc
Power Management ICs cypress.comipmic
Touch Sensing cypress.comitouch
USE Controllers cypress comiush
Wireless Connectivity cypress.com/wireless

S34MS01G2
S34MS02G2
S34MS04G2
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