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Distinctive Characteristics

Architectural Advantages

B Simultaneous Read/Write Operations
— Data can be continuously read from one bank while executing
erase/program functions in another bank.
— Zero latency between read and write operations
B Multiple Bank Architecture

— Four bank architectures available (refer to Table on page 11).

B Boot Sectors
— Top and bottom boot sectors in the same device
— Any combination of sectors can be erased

B Manufactured on 0.13 pm Process Technology

B Secured Silicon Sector: Extra 256 Byte sector

— Customer lockable: One-time programmable only. Once locked,

data cannot be changed
B Zero Power Operation

— Sophisticated power management circuits reduce power Q%

consumed during inactive periods to nearly zero.
B Compatible with JEDEC standards O

— Pinout and software compatible with single—power@ly flash
.

standard

Package options @

W 48-pin TSOP

Performance Characteristich\' ®
B High Performance @
— Access time as fast as 6@

— Program time: 4 ps/word t
function

| Ultra Low Power

Gen’éﬁl es on

\@ase cycle:
O — Reduce

al using@&ated programming
u

S29JL032H
32 Mbit (4 M x 8-Bit/2 M x 16-Bit), 3 V

Simultaneous Read/Write Flash

— 200 nA in standby or automatic s@node

B Cycling Endurance: 1 miIIion% r sector t icaL
B Data Retention: 20 years ty& é
Software Feature 6 QC)
B Supports Commori¥glash Memory @ (CFI)

B Erase Suspen

Resume{(
- SUSpenE era perati r;@1 data from, or program data to,

a sect is not bei , then resumes the erase

s
] DX ing and @ts
ar

des a softw: ethod of detecting the status of program or

nlock rogram Command
rall programming time when issuing multiple

p@m command sequences

are Features
ady/Busy# Output (RY/BY#)

completion
B Hardware Reset Pin (RESET#)
— Hardware method of resetting the internal state machine to the
read mode
B WP#/ACC Input Pin
— Write protect (WP#) function protects the two outermost boot
sectors regardless of sector protect status
— Acceleration (ACC) function accelerates program timing
B Sector Protection
— Hardware method to prevent any program or erase operation
within a sector
— Temporary Sector Unprotect allows changing data in protected
sectors in-system

\ — Hardware method for detecting program or erase cycle

RY4

The S29JL032H i egabit, 3.0 volt-only flash memory device, organized as 2,097,152 words of 16 bits each or 4,194,304
bytes of 8 bits Word mode data appears on DQ15-DQO; byte mode data appears on DQ7-DQO0. The device is designed to
Yy

be programme

stem with the standard 3.0 volt V¢ supply, and can also be programmed in standard EPROM programmers.

The device is available with an access time of 60, 70, or 90 ns and is offered in a 48-pin TSOP package. Standard control pins—
chip enable (CE#), write enable (WE#), and output enable (OE#)—control normal read and write operations, and avoid bus
contention issues.

The device requires only a single 3.0 volt power supply for both read and write functions. Internally generated and regulated
voltages are provided for the program and erase operations.
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1. Simultaneous Read/Write Operations with Zero Latency

The Simultaneous Read/Write architecture provides simultaneous operation by dividing the memory space into separate banks
(see Table on page 11). Sector addresses are fixed, system software can be used to form user-defined bank groups.

During an Erase/Program operation, any of the non-busy banks may be read from. Note that only two banks can operate
simultaneously. The device can improve overall system performance by allowing a host system to pro or erase in one bank,
then immediately and simultaneously read from the other bank, with zero latency. This releases t% from waiting for the
completion of program or erase operations. ¢

1.1 S29JL032H Features @
The Secured Silicon Sector is an extra 256 byte sector capable of being permly cke stomer. The Secured Silicon
O |

The S29JL032H can be organized as both a top and bottom boot sector configuration. 6

Customer Indicator Bit (DQ6) is permanently set to 1 if the part has been locke it is O if lo !

Customers may utilize the Secured Silicon Sector as bonus space, readi\@/vriting li other flash sector, or may
permanently lock their own code there.

read/write product line by allowing removal of EEPROM devices. will als he system software to be simplified, as it will
perform all functions necessary to modify data in file structure% pposed to sihgle-byte modifications. To write or update a
particular piece of data (a phone number or configuration exa Ie@a user only needs to state which piece of data is to be
updated, and where the updated data is located in the ¥This iswx ntage compared to systems where user-written
software must keep track of the old data location, statu ical to @ ranslation of the data onto the Flash memory device (or

memory devices), and more. Using DMS, user-wri software d need to interface with the Flash memory directly. Instead,
the user's software accesses the Flash memong ling one, six functions.

The device offers complete compatibility WM& EDEC 4@\'gle-power-supply Flash command set standard. Commands
are written to the command register using stafRdard micropgo€essor write timings. Reading data out of the device is similar to reading
from other Flash or EPROM device

The host system can detect wheth%ﬂogram or e&peration is complete by using the device status bits: RY/BY# pin, DQ7
(Data# Polling) and DQ6/DQ2 (@ bits). Aft%)rogram or erase cycle has been completed, the device automatically returns to

the read mode.
The sector erase architectur€ allows
sectors. The device is erased

Hardware data @ion
r
\ gn

transitions. The ware se
be ach@

The dévi rs two& aving features. When addresses have been stable for a specified amount of time, the device enters
the automatic slee% . The system can also place the device into the standby mode. Power consumption is greatly reduced in
both modes.

2. Product Selector Guide

DMS (Data Management Software) allows systems to easily tak age Ef @/amed architecture of the simultaneous

sectors to be erased and reprogrammed without affecting the data contents of other
shipped from the factory.

include a low V¢ detector that automatically inhibits write operations during power
tection feature disables both program and erase operations in any combination of the sectors
n-system or via programming equipment.

Part Number S29JL032H
Standard Voltage Range: Vg =3.0-3.6 V 60
Speed Option
Standard Voltage Range: V¢ = 2.7-3.6 V 70 90
Max Access Time (ns), tacc 60 70 90
CE# Access (ns), tcg 60 70 90
OE# Access (ns), tog 25 30 35

Document Number: 002-01186 Rev. *A Page 3 of 58
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3. Block Diagram

3.1 4 Bank Device

Vee > OE# BYTE# Q

o PO

Mux

Bank 1

Bank 1 Address >
X-Decode

&
WRY/BY#

Bank 2 Address \®< 2
A20-A0
RESET# — B conane 0 \
CONTROL O
Statum
\I

A20-A0

Y-gate

DQ15-DQ0

A20-A0

DQ15-DQO0

WE# — & _ .
CE# —m»| COMMAND DQ15-DQ0
BYTE# — | REGISTER >
WP#/ACC —»| Mux
DQO0-DQ15 8 ﬁ
a
o \'% X-Decoder \J 5
z \ &
< % Bank 3 e
o
o
@ a
& 1
X-Decoder > g
A20-
e ]
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3.2 2 Bank Device

OE# BYTE#
Vce >
Vss —p» L L

@ Upper Bank Address >
Upper Bank

{
RY/BY# 6
A o

RESET# —|  STATE \
WE# —pw| CONTROL @ .
CE# — & : : > DQ15-DQO
COMMAND

BYTE# —®»| REGISTER NN \"

WPHACC — B \) Control
DQ15-DQ0 > O

A20-A0

ontrol Logic

|
A4

Y-Decoder

A20-A0

X-Decoder

A20-A0
DQ15-DQO

Lower Bank

©
'0

Y-Decoder 4/
-

Latches and
Control Logic

A20-A0 > @ Lower Bank A
@ OE# BYTE#

Document Number: 002-01186 Rev. *A Page 5 of 58
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4. Connection Diagrams

A5 ——1 O 17 48 —— A16
Al4 ——2 47 — BYTE#
Al3c——3 46 — VSS
Al2——4 45 ——DQ1
All ——5 44 D
Al T—6 43 1
ﬁg — ; 48-Pin Standard TSOP 3% 3
A19 ——— 9 40 DQ5
A20 ——— 10 3 DQ12
WE# —— 11 DQ4
RESET# — 12 V¢
WP#/ACC —— 14 5
RY/BY# ——— 15 34
A8 ——] 16 33 2
Al7 —— 17 32 DQ9
A7 /] 18 DQ1
A6 — 19 \ i DQ8
A5 —— 20 29— DQO
A4 T— 21 @ K 28 —— OE#
A3 T—{22 27 /3 Vss
A2 — 23 26 —— CE#
Alc——24 c.z 25 — A0
v

5. Pin Description

F®

RY/BY#

A20-A0 21 Addressés N
DQ14-DQO 15 DatWOutputs‘ (le devices)
DQ15/A-1 DQE%5 (Daﬁ Input/ ,%rd mode), A-1 (LSB Address Input, byte mode)
CE# hipsEnable
OE# utput En
v .

WE# Write EnNe

hd
WP#/ACC Q HarMWrite Protect/Acceleration Pin
RESET# v |H re Reset Pin, Active Low
BYTE# ects 8-bit or 16-bit mode

t Ready/Busy Output

speed options and voltage supply tolerances)

3.0 volt-only single power supply (see Product Selector Guide on page 3 for

Device Ground

-

Pin Not Connected Internally

v {),r‘}

Document Number: 002-01186 Rev. *A
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6. Logic Symbol

7.

21

¢> A20-A0 16 or 8
DQ15-DQO <:i:>

(A-1)

— x| CE#

B o)

— | wE#

— »| wP#/IACC 6

— »| RESET# RY, \Q’7_>

— »| BYTE#

Ordering Information

The order number (Valid Combination) is formed by the foll

S29JL032H 60 T A I

_‘_—Packga
3- Tape an

¢ ,\O«

>

0 \z
Lo o

A

Device Family
S29JL032H

Boot Device, 2 Banks: 8/24 Mb
om Boot Device, 2 Banks: 8/24 Mb

op Boot Device, 2 Banks: 16/16 Mb

umber
Top Boot D ank5' 4/12/12/4 Mb
02 = Bottom evice, 4 Banks: 4/12/12/4 Mb
\'% 21 = Top @;ewce 2 Banks: 4/28 Mb
K 22 = Botto ot Device, 2 Banks: 4/28 Mb

Bottom Boot Device, 2 Banks: 16/16 Mb

erature Range
Industrial (—40°C to +85°C)

Package Material Set

A = Standard
F = Pb-free
Package Type

60 = 60 ns
70 = 70 ns
90 = 90 ns

3.0 Volt-only, 32 Megabit (2 M x 16-Bit/4 M x 8-Bit) Simultaneous Read/Write Flash Memory

Manufactured on 130 nm process technology

Document Number: 002-01186 Rev. *A
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T = Thin Small Outline Package (TSOP) Standard Pinout
Speed Option
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S29JL032H Valid Combinations

Package, Material, Set and Model
Device Family Speed Option Temperature Range Number Packing Type Package Type
01

: “
60 21
0 *
70 TAI 22
S29JL032H 3 S04 TSOP
90 TFI 31
(Note 1)
(Note 2) 32

S @
@

Note
1. Type 0 is standard. Specify others as required; TSOPs can be packed in Types 0 and 3.
2. Operating voltage V¢ varies depending on speed option. @

Valid Combinations K

Valid Combinations list configurations planned to be supporte me fort e. Consult your local Spansion sales office to
confirm availability of specific valid combinations and to ewly r @ed ombinations.

8. Device Bus Operations

This section describes the requirements and use |ce bu ions, which are initiated through the internal command
register. The command register itself does not any adq memory location. The register is a latch used to store the

inputs to the internal state machine. The st hine out ctate the function of the device. Table lists the device bus
operations, the inputs and control Ievel ey qwre esulting output. The following subsections describe each of these

operations in further detail. {\
L ¥
%) (%)
(%) %)
)
>

2

commands, along with the address and data a ion nf@ execute the command. The contents of the register serve as

Document Number: 002-01186 Rev. *A Page 8 of 58
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S29JL032H Device Bus Operations

Addresses DQ15-DQ8
Operation CE# OE# | WE# | RESET# | WP#/ACC (Note 1) BYTE#=V|y BYTE# =V, DQ7-DQO
Read L L H H LH AN Dourt DQ14-DQ8 = High-z, |  Dowg,
Write L H| L H (Note 3) A Diy DQ15=A1 AQ
VCC + VCC + i i x \ . *
Standby 03V X X 03V L/H X High-Z High-Z W igh-Z
Output Disable L H H H L/H X High-Z High- High-Z
Reset X X X L L/H X High-Z Hi High-
Sector Protect = E
L H L Vip L/H Sé’ A6 L_’ X
(Note 2) Al=H,A0=L A
Sector Unprotect SA, A6 =H Q') -
(Note 2) L H L Vip (Note 3) | o7 a0 =L X 1 X Din
Temporary Sector @ v
Unprotoct X x | x Vip | (Note3) A K H;(w Diy

H = Logic High = V|4

Vip=85-125V %
Vyu =9.0£05V

X = Don't Care O

SA = Sector Address

Ay = Address In
D,y = Data In & .\

&,

Doyt = Data Out

Notes @

1. Addresses are A20:A0 in word mode (BYT, , A20:A-1 in byite e (BYTE# = V).

2. The sector protect and sector unprotect fupc ay also be i @ ented via programming equipment. See Sector/Sector Block Protection and Unprotection
on page 17.

3. If WP#/ACC =V, the two outermosth
last protected or unprotected usj %
unprotected.

@ sectors refh '@cted. If WP#/ACC =V, protection on the two outermost boot sectors depends on whether they were
ethod d scrib&u ector/Sector Block Protection and Unprotection on page 17. If WP#/ACC = Vy, all sectors will be

<

8.1 Wor @e 0 ration

The BYTE#
‘1, the

rols whe he’ device data I/O pins operate in the byte or word configuration. If the BYTE# pin is set at logic
in word corfigusation, DQ15-DQO are active and controlled by CE# and OE#.

If the BY pin is se\O ‘0’, the device is in byte configuration, and only data 1/O pins DQ7-DQO0 are active and controlled by
CE# and OE#. The pins DQ14-DQ8 are tri-stated, and the DQ15 pin is used as an input for the LSB (A-1) address function.

8.2 Regements for Reading Array Data

To read array data from the outputs, the system must drive the CE# and OE# pins to V, . CE# is the power control and selects the
device. OE# is the output control and gates array data to the output pins. WE# should remain at V4. The BYTE# pin determines
whether the device outputs array data in words or bytes.

The internal state machine is set for reading array data upon device power-up, or after a hardware reset. This ensures that no
spurious alteration of the memory content occurs during the power transition. No command is necessary in this mode to obtain array
data. Standard microprocessor read cycles that assert valid addresses on the device address inputs produce valid data on the
device data outputs. Each bank remains enabled for read access until the command register contents are altered.

Refer to the Read-Only Operations on page 41 for timing specifications and to Figure 17.1 on page 42 for the timing diagram. Ic¢q in
DC Characteristics on page 38 represents the active current specification for reading array data.

Document Number: 002-01186 Rev. *A Page 9 of 58
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8.3 Writing Commands/Command Sequences

To write a command or command sequence (which includes programming data to the device and erasing sectors of memory), the
system must drive WE# and CE# to V|, and OE# to V.

For program operations, the BYTE# pin determines whether the device accepts program data in bytes or words. Refer to Word/Byte
Configuration on page 9 for more information.

The device features an Unlock Bypass mode to facilitate faster programming. Once a bank en héUnlock Bypgss,mode, only
two write cycles are required to program a word or byte, instead of four. Byte/Word Program,Co d Sequ ofl page 27 has
details on programming data to the device using both standard and Unlock Bypass comma equences.

An erase operation can erase one sector, multiple sectors, or the entire device. Table g 2 and @yn page 14 indicate
the address space that each sector occupies. Similarly, a “sector address” is the add its requir quely select a sector.
Command Definitions on page 26 has details on erasing a sector or the entire chip, pending/fesuriing the erase operation.

The device address space is divided into four banks. A “bank address” is the a s bits req& uniquely select a bank.
Icc2 in the DC Characteristics table represents the active current specifi ti@r the writ @e. AC Characteristics on page 41
contains timing specification tables and timing diagrams for write operati {
8.3.1 Accelerated Program Operation Q K
The device offers accelerated program operations through the¢A unction. ThisNis one of two functions provided by the WP#/ACC

pin. This function is primarily intended to allow faster ma @ ng thrqu at the factory.

If the system asserts Vy on this pin, the device auton@l ente rementioned Unlock Bypass mode, temporarily

unprotects any protected sectors, and uses the higher voftage on o reduce the time required for program operations. The
system would use a two-cycle program comma ence g by the Unlock Bypass mode. Removing Vy from the WP#/
ACC pin returns the device to normal operati

that V, not be asserted on WP#/ACC for operations other than
accelerated programming, or device damag result. iffon, the WP#/ACC pin must not be left floating or unconnected;
it Sr ct

inconsistent behavior of the device may_tesult”See Write (WP#) on page 19 for related information.

8.3.2 Autoselec{@%&ions

*
If the system writes the auto mmand X ce, the device enters the autoselect mode. The system can then read

autoselect codes from the i | registepg(which is separate from the memory array) on DQ15-DQO0. Standard read cycle timings
apply in this mode. Re@ Altoselec n page 16 and Autoselect Command Sequence on page 26 for more information.

8.4 Si %eo d/Write Operations with Zero Latency
This d& le o@ ata from one bank of memory while programming or erasing in the other bank of memory. An
rat
).

erase may als spended to read from or program to another location within the same bank (except the sector being
erased re 17.8 47 shows how read and write cycles may be initiated for simultaneous operation with zero latency.
lccs and ez in cteristics on page 38 represent the current specifications for read-while-program and read-while-erase,
respectively.

8.5 Standby Mode

When the system is not reading or writing to the device, it can place the device in the standby mode. In this mode, current
consumption is greatly reduced, and the outputs are placed in the high impedance state, independent of the OE# input.

The device enters the CMOS standby mode when the CE# and RESET# pins are both held at V¢ + 0.3 V. (Note that this is a more
restricted voltage range than V.) If CE# and RESET# are held at V|, but not within V¢ £ 0.3 V, the device will be in the standby
mode, but the standby current will be greater. The device requires standard access time (tcg) for read access when the device is in
either of these standby modes, before it is ready to read data.

If the device is deselected during erasure or programming, the device draws active current until the operation is completed.

Iccs in DC Characteristics on page 38 represents the standby current specification.

Document Number: 002-01186 Rev. *A Page 10 of 58
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8.6 Automatic Sleep Mode

The automatic sleep mode minimizes Flash device energy consumption. The device automatically enables this mode when
addresses remain stable for tycc + 30 ns. The automatic sleep mode is independent of the CE#, WE#, and OE# control signals.
Standard address access timings provide new data when addresses are changed. While in sleep mode, output data is latched and
always available to the system. Icc5 in DC Characteristics on page 38 represents the automatic sleep @e current specification.

8.7 RESET#: Hardware Reset Pin ’\\9 @ ¢

The RESET# pin provides a hardware method of resetting the device to reading array data.@n the RE ‘Q{,n is driven low for
at least a period of tgp, the device immediately terminates any operation in progress, tri output , and ignores all read/
write commands for the duration of the RESET# pulse. The device also resets the in% tate machi eading array data. The

operation that was interrupted should be reinitiated once the device is ready to acce ther com& equence, to ensure data
integrity.

Current is reduced for the duration of the RESET# pulse. When RESET# is 5s*0. & device draws CMOS standby
current (Iccy)- If RESET# is held at V,_ but not within Vg5+0.3 V, the star& rent wiIKe reater.
0

The RESET# pin may be tied to the system reset circuitry. A syste\ ould thufls

set the Flash memory, enabling the
system to read the boot-up firmware from the Flash memory.

If RESET# is asserted during a program or erase operation, the=R % # pin re “0” (busy) until the internal reset operation is
complete, which requires a time of treapy (during Embedded Afg@rithms). syStem can thus monitor RY/BY# to determine
whether the reset operation is complete. If RESET# is as @ or erase operation is not executing (RY/BY# pin is
“1"), the reset operation is completed within a time of tg @
the RESET# pin returns to V.

Refer to AC Characteristics on page 41 for RE{@aramele@B Figure 17.2 on page 43 for the timing diagram.

8.8  Output Disable M%Z Aa
When the OE# input is at V4, outp@). e devic@sabled. The output pins are placed in the high impedance state.
0\6

S29JL032H Bank Archite

Device Ba% Ngank 2 Bank 3 Bank 4
Py
Model
Number Megabit g* or Size abit Sector Size Megabit Sector Size Megabit Sector Size
4 Eight \
8 Kb Twenty-four Twenty-four
01, 02 w 4 KN 12 Mbit 64 Kbyte/ 12 Mbit | 64 Kbyte/ 4 Mbit E'ggtz ijvoKsjytE/
\ o/ 32 Kword 32 Kword
p ord
6
Device Bank 1 Bank 2
Model
Number Megabits Sector Size Megabit Sector Size
) Eight 8 Kbyte/4 Kword, ) Fifty-six
21,22 4 Mbit seven 64 Kbyte/32 Kword 28 Mbit 64 Kbyte/32 Kword
. Eight 8 Kbyte/4 Kword, . Forty-eight
81,32 8 Mbit fifteen 64 Kbyte/32 Kword 24 Mbit 64 Kbyte/32 Kword
. Eight 8 Kbyte/4 Kword, . Thirty-two
41,42 16 Mbit thirty-one 64 Kbyte/32 Kword 16 Mbit 64 Kbyte/32 Kword

Document Number: 002-01186 Rev. *A Page 11 of 58
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S29JL032H Sector Addresses - Top Boot Devices (Sheet 1 of 2)

Slalala
< [32] N o
s|s|3|s
© e} e} ©
o o [e] o
2|22 |2
I I I I
N N o N
[s2} 2] (32} [s2}
Sl I I
2|33 |3 Sector Address Sector Size (x8)
R AR AR Sector A20-A12 (Kbytes/Kwords) Address Range
SAO 000000xxx 64/32 000000h-00FFFFh
SAL 000001xxx 64/32 010000h-01FFFFh
SA2 000010xxx 64/32 020000h-02FFFFh 10000h-17€F
3 SA3 000011xxx 64/32 030000h-03FFF ™ o18geotfiFEPFn
c
8 SA4 000100xxx 64/32 040000h-04F; 0200004-0% FFFh
SA5 000101xxx 64/32 050000h,05EEFFh 0Ph-02FFFFh
SA6 000110xxx 64/32 %OWFFh 0000h-037FFFh
SA7 000111xxx 64/32 7FFFFh 038000h-03FFFFh
sA8 001000xxx 64/32 040000h-047FFFh
SA9 001001xxx 64/32 090000h-09FFFFh% 048000h-04FFFFh
SA10 001010%xx 64/32 0A000gh- Fh 050000h-057FFFh
SALL 001011xxx 64€2> WBFFFFh 058000h-05FFFFh
SAL2 001100xxx 043 LOCFFFFh 060000h-067FFFh
SA13 001101xxx /32 & |\, dD9000h-0DFFFFh 068000h-06FFFFh
SAL4 001110xxx 64/32 q‘\EOOOOh-OEFFFFh 070000h-077FFFh
NI SA15 oomox Y7 6432\ CJ oFoooon-oFFFFFh 078000h-07FFFFh
c fe c
|88 SA16 0 ) 100000h-10FFFFh 080000h-087FFFh
SAL7 afo0bwecx 110000h-11FFFFh 088000h-08FFFFh
SAl8 0010xxx & 05 64/32 120000h-12FFFFh 090000h-097FFFh
© SA19 ™\ “eflooix 7 64/32 130000h-13FFFFh 098000h-09FFFFh
c
8 SA20 ( 0101008 64/32 140000h-14FFFFh 0A0000h-0A7FFFh
SA 019101 64/32 150000h-15FFFFh 0AB000h-OAFFFFh
_Gr P T 64/32 160000h-16FFFFh 0BO00O-0B7FFFh
A23 \(mlllxxx 64/32 170000h-17FFFFh 0B800Oh-0BFFFFh
‘Q\ SA24 “D11000xxx 64/32 180000h-18FFFFh 0C0000h-0C7FFFh
& sazsb /% 011001xxx 64/32 190000h-19FFFFh 0C8000h-0CFFFFh
b 011010xxx 64/32 1A0000h-1AFFFFh 0D000Oh-0D7FFFh
011011xxx 64/32 1B0000h-1BFFFFh 0D8000h-0DFFFFh
\JBn2 011100xxx 64/32 1C0000h-1CFFFFh OE0000h-OE7FFFh
SA29 011101xxx 64/32 1D0000h-1DFFFFh 0E8000h-OEFFFFh
SA30 011110%xx 64/32 1E0000h-1EFFFFh OF0000h-OF7FFFh
SA31 011111xxx 64/32 1F0000h-1FFFFFh OF8000h-OFFFFFh

Document Number: 002-01186 Rev. *A

Page 12 of 58



—
e
——

I

e

=25 CYPRESS

PERFORM

S29JL032H

S29JL032H Sector Addresses - Top Boot Devices (Sheet 2 of 2)

alalala
< [32] N o
3|3 |3 |
o he] © kel
o o o o
2|z|2|2
Tlz|z|z @
N N N N
[s2] (a2} [s2) [s2]
212123
|33 |3 Sector Address Sector Size (x8) (X6)
AR AR AR Sector A20-A12 (Kbytes/Kwords) Address Range dress ge
SA32 100000xxx 64/32 200000h-20FFFFh -107FFFh
SA33 100001xxx 64/32 210000h-21FFFFh g000h-10FFF
SA34 100010xxx 64/32 220000h-22FFFFh 4410000h-117,
SA35 100011xxx 64/32 230000h-23FFF 118000 PHFREN
SA36 100100xxx 64/32 240000h-24FFFEh 120080 427F Frh
SA37 100101xxx 64/32 250000f- B 14390gn"12FFFFh
) SA38 100110xxx 64/32 260000k 28EFFFh 30000h-137FFFh
c
S SA39 100111xxx 64/32 roagh 27rFrFn 138000h-13FFFFh
N SAd0 101000xxx 64/32 (2B0gbon-28F ¥ 140000n-147FFFh
c
s sA4L 101001xxx 64/32 « 290000h-29FFF 148000h-14FFFFh
) SA42 101010xxx 64/3 4 2A00@h-g Fh 150000-157FFFh
c
s|< SA43 101011Xxx 6487 2B0 FFh 158000h-15FFFFh
~ | c
NS SA44 101100xxx _64/3ed Of}2CFFFFh 160000h-167FFFh
c
s SA45 101101xxx oai32 N, "2Pdwoon-20FFFFN 168000h-16FFFFh
SA46 101110xxx 64/32 N, \2E0000h-2EFFFFh 170000h-177FFFh
SA47 101111xxx © 641324 ¥ IV 2Fo000h-2FFFFFN 178000h-17FFFFh
SA48 1100 6 | 300000n-30FFFFh 180000h-187FFFh
SA49 1 310000h-31FFFFh 188000h-18FFFFh
. SA50 0xxx q 64/32 320000h-32FFFFh 190000h-197FFFh
= SA51 .\' 011XXX \% 64/32 330000h-33FFFFh 198000h-19FFFFh
@ SA52 << 110100000, 64/32 340000h-34FFFFh 1A0000h-1A7FFFh
SA%' g 64/32 350000h-35FFFFh 1A8000h-1AFFFFh
(Chs? 64/32 360000h-36FFFFh 1B0000h-1BFFFFh
@"(5 N 64/32 370000h-37FFFFh 1B8000h-1BFFFFh
4 SA56  M.11000xxx 64/32 380000h-38FFFFh 1C0000h-1C7FFFh
& SA57 " 111001xxx 64/32 390000h-39FFFFh 1C8000h-1CFFFFh
I s 111010xxx 64/32 3A0000h-3AFFFFh 1D0000h-1DFFFFh
z 111011xxx 64/32 3B0000h-3BFFFFh 1D8000h-1DFFFFh
o SAG0 111100%xx 64/32 3C0000h-3CFFFFh 1E0000h-1E7FFFh
" sA6L 111101xxx 64/32 3D0000h-3DFFFFh 1E8000h-1EFFFFh
. SA62 111110xxx 64/32 3E0000h-3EFFFFh 1F0000h-1F7FFFh
I SA63 111111000 8/4 3F0000N-3F1FFFh 1F8000h-1F8FFFh
@@ SAG4 111111001 8/4 3F2000h-3F3FFFh 1F9000h-1F9FFFh
SAB5 111111010 8/4 3F4000h-3F5FFFh 1FA000h-1FAFFFh
SAG6 111111011 8/4 3F6000h-3F7FFFh 1FB000h-1FBFFFh
SA67 111111100 8/4 3F8000h-3FOFFFh 1FCO00h-1FCFFFh
SAG8 111111101 8/4 3FA000h-3FBFFFh 1FD000h-1FDFFFh
SAB9 111111110 8/4 3FCO00h-3FDFFFh 1FE000h-1FEFFFh
SA70 111111111 8/4 3FE000h-3FFFFFh 1FFO00h-1FFFFFh
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S29JL032H Sector Addresses - Bottom Boot Devices (Sheet 1 of 2)

Jlalala
<t 32} N o
3|3|3|T
© e} e} ©
o o [e] o
2|22 |2
I I I I
N N o N
[s2} 2] (32} [s2}
o o o o
- - - -
2|33 |3 Sector Address Sector Size (x8)
R AR AR Sector A20-A12 (Kbytes/Kwords) Address Range
SAO 000000000 8/4 000000h-001FFFh
SAL 000000001 8/4 002000h-003FFFh
SA2 000000010 8/4 004000h-005FFFh
SA3 000000011 8/4 006000h-007FFF
SA4 000000100 8/4 008000h-009EE 00
SA5 000000101 8/4 00A000R,0BFFfh 85609h-005FFFh
. SA6 000000110 8/4 00C0@OR00BEFFh 6000h-006FFFh
« 4
g E SA7 000000111 8/4 00 OFFFFh K 007000h-007FFFh
@ | sA8 000001xxx 64/32 @&)h-om:&\_ 008000h-00FFFFh
SA9 000010%xx 64/32 OEOOOh-ozFFFFN 010000h-017FFFh
<o VN
. SA10 000011xxx 64/32V 03000Qh-03FFEFh 018000h-01FFFFh
E SALL 000100xxX 64@ B4FFFFh 020000h-027FFFh
@ SA12 000101xxX 432 {05FFFFh 028000h-02FFFFh
SAL3 000110xxx 32 e 00h-06FFFFh 030000h-037FFFh
SAL4 000111xxx 64/32 - $70000h-07FFFFh 038000h-03FFFFh
SAL5 001000xxx 64/32\'(, 080000h-08FFFFh 040000h-047FFFh
SAL6 0 ) 090000h-09FFFFh 048000h-04FFFFh
SAL7 offl0Bgx 0A0000h-0AFFFFh 050000h-057FFFh
. SA18 T0110x & “64/32 0B000Oh-OBFFFFh 058000h-05FFFFh
e SA19 {'\ 1100x ‘;" 64/32 0C0000h-0CFFFFh 060000h-067FFFh
@ SA20 ( 00110& 64/32 0D0000h-ODFFFFh 068000h-06FFFFh
SA ~ 00116¢) 64/32 OE0000h-OEFFFFh 070000h-077FFFh
K P e 64/32 OF0000h-OFFFFFh 078000h-07FFFFh
L o4
A23 \chomxxx 64/32 100000h-10FFFFh 080000h-087FFFh
‘Q\ SA24 “010001xxx 64/32 110000h-11FFFFh 088000h-08FFFFh
& sazs6 /3 010010xxx 64/32 120000h-12FFFFh 090000h-097FFFh
Q “; 010011xxx 64/32 130000h-13FFFFh 098000h-09FFFFh
c c
clS 010100xxx 64/32 140000h-14FFFFh 0A0000h-0A7FFFh
\JBaz 010101xxx 64/32 150000h-15FFFFh 0A8000h-0AFFFFh
SA29 010110xxx 64/32 160000h-16FFFFh 0BOOOOh-0B7FFFh
Q SA30 010111xxx 64/32 170000h-17FFFFh 0B8000h-OBFFFFh
fe
g SA31 011000xxx 64/32 180000h-18FFFFh 0C0000h-0C7FFFh
SA32 011001xxx 64/32 190000h-19FFFFh 0C8000h-0CFFFFh
SA33 011010xxx 64/32 1A0000h-1AFFFFh 0D0000h-0D7FFFh
SA34 011011xxx 64/32 1B000O-1BFFFFh 0D8000h-ODFFFFh
SA35 011100xxx 64/32 1C0000h-1CFFFFh OE0000h-OE7FFFh
SA36 011101xxx 64/32 1D0000h-1DFFFFh OE8000h-OEFFFFh
SA37 011110xxx 64/32 1E0000h-1EFFFFh 0F0000h-OF7FFFh
SA38 011111xxx 64/32 1F0000h-1FFFFFh OF8000h-OFFFFFh
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S29JL032H Sector Addresses - Bottom Boot Devices (Sheet 2 of 2)

NN EN
< 2] N o
3|3|3|
o he] © kel
o o o o
2l2/2|2
I I I I
N N N N
[s2] (a2} [s2) [s2]
o o o o
-} - - )
|33 |3 Sector Address Sector Size (x8)
AR AR AR Sector A20-A12 (Kbytes/Kwords) Address Range
SA39 100000xxx 64/32 200000h-20FFFFh
SA40 100001xxx 64/32 210000h-21FFFFh
SA41 100010xxx 64/32 220000h-22FFFFh
SA42 100011xxx 64/32 230000h-23FFF
SA43 100100xxx 64/32 240000h-24FFF
SA44 100101xxx 64/32 2500000- ho 1 gﬁzFFFFh
SA45 100110%xx 64/32 2600 Fh 30000h-137FFFh
SA46 100111xxx 64/32 2wpdgh.27FrrFn { 138000h-13FFFFh
SA47 101000xxx 64/32 2 h-28FF ¥ 140000h-147FFFh
SA48 101001xxx 64/32 7 o 280000h-29FFF 148000h-14FFFFh
SA49 101010xxx 64/3@ 150000h-157FFFh
© SA50 101011xxx 64/, 158000h-15FFFFh
c
8 SA51 101100xxx 64/30 160000h-167FFFh
SA52 101101xxx 6932 N, 168000h-16FFFFh
ST SA53 101110xxx 64/32 \2E0000h-2EFFFFh 170000h-177FFFh
fe c v
MERLE SA54 110111xxx © 641324 ¥ 2F0000h-2FFFFFh 178000h-17FFFFh
xlo|&
gloly SAS5 11100 6 300000h-30FFFFh 180000h-187FFFh
5|5 SAS6 1 310000h-31FFFFh 188000h-18FFFFh
SA57 0xXx 64/32 320000h-32FFFFh 190000h-197FFFh
SAS8 b, (40011xxx \%b 64/32 330000h-33FFFFh 198000h-19FFFFh
SA59 <€ 1101000008, 64/32 340000h-34FFFFh 1A0000h-1A7FFFh
SA i 64/32 350000h-35FFFFh 1A8000h-1AFFFFh
64/32 360000h-36FFFFh 1B000Oh-1B7FFFh
e‘a(z W 64/32 370000h-37FFFFh 1B8000h-1BFFFFh
4 SA63 s &11000xxx 64/32 380000h-38FFFFh 1C0000h-1C7FFFh
& SA64 7 111001xxx 64/32 390000h-39FFFFh 1C8000h-1CFFFFh
S s 111010xxx 64/32 3A0000h-3AFFFFh 1D0000h-1D7FFFh
M 111011xxx 64/32 3B000Oh-3BFFFFh 1D8000h-1DFFFFh
c
8 SA67 111100xxx 64/32 3C0000h-3CFFFFh 1E0000h-1E7FFFh
" sAe8 111101xxx 64/32 3D0000h-3DFFFFh 1E8000h-1EFFFFh
SA69 111110x%x 64/32 3E0000h-3EFFFFh 1F0000h-1F7FFFh
SA70 111111 xxx 64/32 3F0000h-3FLFFFh 1F8000h-1FFFFFh
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8.9 Autoselect Mode

The autoselect mode provides manufacturer and device identification, and sector protection verification, through identifier codes
output on DQ7-DQO. This mode is primarily intended for programming equipment to automatically match a device to be
programmed with its corresponding programming algorithm. However, the autoselect codes can also be accessed in-system
through the command register.

When using programming equipment, the autoselect mode requires V,p on address pin A9. Addr i ust be as shown in
Table . In addition, when verifying sector protection, the sector address must appear on the app&te highest address bits.
Table shows the remaining address bits that are don’t care. When all necessary bits have S i programming
equipment may then read the corresponding identifier code on DQ7-DQO0. However, the au 0 be accessed in-
system through the command register, for instances when the S29JL032H is erased or med in stém without access to
high voltage on the A9 pin. The command sequence is illustrated in Table on page 3 thatif a @\ dress (BA) on address
bits A20, A19 and A18 is asserted during the third write cycle of the autoselect com 1

from that bank and then immediately read array data from another bank, witho i

To access the autoselect codes in-system, the host system can issue the am t comm
in Table on page 31. This method does not require V|p. Refer to Autosek mand

mode.

the command register, as shown
ce on page 26 for more information.

S29JL032H Autoselect Codes (High Voltage Method)

S
@/‘

a20 | ALL A8 O x\ DQ15 to DQ8 bo7
to | to to ) to BYTE# | BYTE# to
Description CE# | OE# | WE# | A12 | A10 | A9 \@‘ A4 JQA AL | A0 | =vy | =V, DQO
Manufacturer ID: L L H | BA | X |vp ® L '3\ L L] X X 01h
Spansion Products
g| Read Cycle 1 @ N (b L L | | 22n 7Eh
a - 4
= d|Read Cycle 2 K N HlH [ #H ] L] 2n 0Ah
S o L L H BA bV | X g L7 X X
2 3 00h (bottom boot)
0O 5| Read Cycle 3 H H H H 22h
= 01h (top boot)
Device ID (b 56h (bottom boot)
(Models 21, 22) Xf Vi X L X H x x - 22h X 55h (top boot)
Device ID M N 53h (bottom boot)
Vo | X [ L | x| H | x| x]|L 22h N
(Models 31, 32) 50h (top boot)

Device ID 5Fh (bottom boot)
X Vip | X L X H X X L 22h X

(Models 41, 42) 5Ch (top boot)

Sector Protection X Vip | X L X L L H L X X 01h (protected),

Verification 00h (unprotected)

Secured Siki 42h (customer locked),
IndicatgBit (D X Vip | X L X L L H H X X 82h (not customer
DQ7) locked) (See Note)
Legend

L = Logic Low =V,

H = Logic High = V|4

BA = Bank Address

SA = Sector Address

X =Don't care.

Note

Some current and most future Spansion devices (including future revisions of this device) offer an option for programming and permanently locking
the Secured Silicon Sector at the factory. The Secured Silicon Indicator data changes to 82h if factory locked, 42h if customer locked, and 02h (not
82h) if non-factory/customer locked.
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8.10 Sector/Sector Block Protection and Unprotection

Note: For the following discussion, the term “sector” applies to both sectors and sector blocks. A sector block consists of two or more
adjacent sectors that are protected or unprotected at the same time (see Table ).

The hardware sector protection feature disables both program and erase operations in any sector. The hardware sector unprotection
feature re-enables both program and erase operations in previously protected sectors. Sector protecti protection can be
implemented via two methods.

S29JL032H Boot Sector/Sector Block Addresses for
Protection/Unprotection (Top Boot Devices)

S

<2

Se&r/<
Sector A20-A12 Sec% Size
SAO 000000XXX 6Ahbytes
000001XXX
SAL-SA3 000010XXX @ 2 (3X64) »@
000011XXX .\. £
SA4-SA7 000LXXXXX \ Z) g 256@(64)?oytes
SA8-SALL D0LOXXXXX NN 756\@X64) Kbytes
SA12-SA15 00LLXXXXX A\ SBe(4X64) Kbytes
SA16-SA19 0100XXXXX % £, 256 (4X64) Kbytes
SA20-SA23 0101XXXX 0 NS 256 (4x64) Kbytes
SA24-SA27 0110XX000) - 256 (4X64) Kbytes
SA28-SA31 0111 [¢ 256 (4X64) Kbytes
SA32-SA35 1 X N 256 (4X64) Kbytes
AJ
SA36-SA39 € Opsooox O/ 256 (4X64) Kbytes
SA40-SA43 o~ 101000 A 256 (4X64) Kbytes
SA44-SA4T X 1011XX 256 (4X64) Kbytes
SA48-SA51 (" 119axxx>b( 256 (4X64) Kbytes
SA52-SA55 - ’@@xxx 256 (4X64) Kbytes
SA56-SA59 9% 1Roxxxxx 256 (4X64) Kbytes
@"nllooxxx
111101XXX 192 (3X64) Kbytes
N 111110XXX
» 111111000 8 Kbytes
111111001 8 Kbytes
111111010 8 Kbytes
111111011 8 Kbytes
111111100 8 Kbytes
s 111111101 8 Kbytes
SAG9 111111110 8 Kbytes
SA70 111111111 8 Kbytes

Document Number: 002-01186 Rev. *A
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S29JL032H Sector/Sector Block Addresses for
Protection/Unprotection (Bottom Boot Devices)

Sector/
Sector A20-A12 Sector Block Size
SA70 111111XXX 64 Kbytes

111110XXX
SAB9-SA67 111101XXX 192 (3X64) Kbytes \ @ ¢
111100XXX A

SAB6-SAG3 1L10XXXXX 256 (4X64) Kiyté N
SAB2-SA59 1101XXXXX 256 (4X6 t\
SA58-SA55 1L00XXXXX 256 (X6
SA54-SA51 L01IXXXXX X64) Kbyte ,‘
SA50-SA47 1010XXXXX 64) Kbytgse
SA46-SA43 1001XXXXX XOG (4X64) w
SA42-SA39 1000XXXXX N 256 (4X64) Kb
SA38-SA35 O111XXXXX \ Kbytes
SA34-SA31 0110XXXXX U XM@ Kbytes
SA30-5A27 0101XXXXX R c Py 2564X64) Kbytes
SA26-SA23 01000X ) \056 (4X64) Kbytes
SA22-SA19 00L1XXXXX ( ) Q\ 256 (4X64) Kbytes
SA18-SA15 00L0XXX ey, o m 256 (4X64) Kbytes
SA14-SALL 000180/ I\ 256 (4X64) Kbytes
‘
SAL0-SA8 W % 192 (3X64) Kbytes
0001XXX A

SA7 000000111 8 Kbytes

SA6 %\ oagoogTia, 8 Kbytes

SA5 0000bQ10f 8 Kbytes

SA4 Moomo 8 Kbytes
SA3 ‘ Z’ W)ooooon 8 Kbytes

saz o~y . 000000010 8 Kbytes

N\, 000000001 8 Kbytes
N
\§

000000000 8 Kbytes

ct requires V,p on the RESET# pin only, and can be implemented either in-system or via programming
age 20 shows the algorithms and Figure 17.13 on page 50 shows the timing diagram. For sector
unprotect, all urh d sectors must first be protected prior to the first sector unprotect write cycle. Note that the sector unprotect
algorithm unpro all sectors in parallel. All previously protected sectors must be individually re-protected. To change data in
protected sectors efficiently, the temporary sector unprotect function is available. See Temporary Sector Unprotect on page 49..

equipment. Fig

The device is shipped with all sectors unprotected. Optional Spansion programming service enable programming and protecting
sectors at the factory prior to shipping the device. Contact your local sales office for details.

It is possible to determine whether a sector is protected or unprotected. See Autoselect Mode on page 16 for details.
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8.11 Write Protect (WP#)

The Write Protect function provides a hardware method of protecting certain boot sectors without using V,p. This function is one of
two provided by the WP#/ACC pin.

If the system asserts V,_on the WP#/ACC pin, the device disables program and erase functions in the two outermost 8 Kbyte boot
sectors independently of whether those sectors were protected or unprotected using the method descr in Sector/Sector Block
Protection and Unprotection on page 17. The two outermost 8 Kbyte boot sectors are the two se |n|ng the lowest
addresses in a bottom-boot-configured device, or the two sectors containing the highest addres q a'top boo |gured device.

If the system asserts V| on the WP#/ACC pin, the device reverts to whether the two outerm K Byte boot gprs were last set to
be protected or unprotected. That is, sector protection or unprotection for these two sect nds on they were last
protected or unprotected using the method described in Sector/Sector Block Protection %

nprotect] Q page 17.
Note that the WP#/ACC pin must not be left floating or unconnected; inconsistent be of the déyice™may result.
WP#/ACC Modes s\
> o 3
WP# Input Voltage Device Mode \U !c U
Vi Disables programming and erasing in the two outermost bo‘s
v Enables programming and erasing in the two outermost b depend hether they were last
IH protected or unprotected
\m Enables accelerated programming (ACC). See Accel rogram Operatl on page 10.

8.12 Temporary Sector Unprotecto:

(Note: For the following discussion, the term “sec pI| stQb ors and sector blocks. A sector block consists of two or

more adjacent sectors that are protected or un% d at ime (see Table on page 17 and Table on page 18).)

This feature allows temporary unprotectlon iously pr, sectors to change data in-system. The Temporary Sector
Unprotect mode is activated by setting T# p| to uring this mode, formerly protected sectors can be programmed or
erased by selecting the sector addr nce V|D ed from the RESET# pin, all the previously protected sectors are
protected again. Figure 8.1 shows rithm, an re 17.12 on page 49 shows the timing diagrams, for this feature. If the
WP#/ACC pin is at V|, the two st boo;s wi I remain protected during the Temporary sector Unprotect mode.

Q IK' .1 Temporary Sector Unprotect Operation

% @ START
Q 6 RESET# = Vp
@ (Note 1)
@ Perform Erase or
Program Operations

i

RESET# = V|

i

Temporary Sector
Unprotect Completed
(Note 2)

Notes
1. All protected sectors unprotected (If WP#/ACC = V|, the outermost two boot sectors will remain protected).
2. All previously protected sectors are protected once again.
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Temporary Sector
Unprotect Mode

S29JL032H

Figure 8.2 In-System Sector Protect/Unprotect Algorithms

PLSCNT =1

RESET# = Vip

First Write
Cycle = 60h?

Set up sector

Protect all sectors:
The indicated portion
of the sector protect
algorithm must be
performed for all | <=
unprotected sectors
prior to issuing the

first sector

unprotect address

address

Sector Protect:
Write 60h to sector
address with

Increment
PLSCNT

A6=0, A3=0, A2=0,
Al=1, AO=0

Wait 150 ps

Verify Sector
Protect: Write 40h
to sector address
with A6=0, A3=0,

A2=0, Al=1, A0=0f

1

PLSCNT

Sector Protect
Algorithm

Remove Vip
from RESET#

Write reset
command

Sector Protect
complete
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START

PLSCNT =1

RESET# = V;

Wa

o

Write
ycle = 60h

mporary Sector
Unprotect Mode

ctors
tected?

=] Yes

Set up first sector
address

Increment
PLSCNT

PLSCNT
=1000?

Device failed

Sector Unprotect
Algorithm

Sector Unprotect:
Write 60h to sector|
address with
A6=1, A3=0, A2=0,
Al=1, A0=0

Wait 15 ms

Verify Sector
Unprotect: Write

40h to sector ~
address with
A6=1, A3=0, A2=0,
Al=1, A0=0

Read from
sector address with|
A6=1, A3=0, A2=0,

Al=1, A0=0

Data = 00h?

next sector
ress

Last sector
verified?

Remove Vip
from RESET#

Write reset
command

Sector Unprotect
complete
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8.13 Secured Silicon Sector Flash Memory Region

The Secured Silicon Sector feature provides a Flash memory region that enables permanent part identification through an Electronic
Serial Number (ESN). The Secured Silicon Sector is 256 bytes in length, and is shipped unprotected, allowing customers to utilize
that sector in any manner they choose. The Secured Silicon Customer Indicator Bit (DQ6) is permanently set to 1 if the part has
been customer locked and is O if customer lockable. DQ7, alternatively, is set to O if the part has been omer locked, and is 1 if
customer-lockable. @

Some current and most future Spansion devices (including future revisions of this device) will o@tion for
permanently locking the Secured Silicon Sector at the factory. DQ7 will become the Secured\SiliconFactory di
such the Secured Silicon Indicator Bit data will change to 82h for factory locked, 42h for cus @ locked,

(no longer 82h)

for not factory/customer locked. Q

The system accesses the Secured Silicon through a command sequence (see Enter%y d Silico@)rlExit Secured Silicon

Sector Command Sequence on page 27). After the system has written the EnterASecured Silicon command sequence, it may
@ pot secto&O ode of operation continues

until the system issues the Exit Secured Silicon Sector command sequence (0 ved from the device. On power-

power
up, or following a hardware reset, the device reverts to sending commanas téuthe first 2 @ of Sector 0. Note that the ACC
function and unlock bypass modes are not available when the Secui i Sectc@ enabled.

8.13.1  Factory Locked: Secured SiIico@or PrégQ]med and Protected At the

Factory ze
In a factory locked device, the Secured Silicon Sector i ed Whex: vice is shipped from the factory. The Secured Silicon

read the Secured Silicon Sector by using the addresses normally occupied by

Sector cannot be modified in any way. The device is pre amme h a random number and a secure ESN. The 8-word
random number is at addresses 000000h—000007krFimword mode 00h—00000Fh in byte mode). The secure ESN is
programmed in the next 8 words at addresses h—OOOO\ 000010h—00001Fh in byte mode). The device is available

preprogrammed with one of the following: % %
B A random, secure ESN only
B Customer code through Spansio @mming nyiges

B Both a random, secure ESN stomer ¢ through Spansion programming services

*
Contact an your local salesQ r det@ fNg Spansion programming services.

8.13.2 Cu @er Lo : Secured Silicon Sector NOT Programmed or Protected At

Silicon be rea mber of times, but can be programmed and locked only once. Note that the accelerated

acto
If the securit eéé isnotr , the Secured Silicon Sector can be treated as an additional Flash memory space. The Secured
C
progr ing tPACC) k bypass functions are not available when programming the Secured Silicon Sector.

area can be protected using one of the following procedures:

The Secured Sil'co@

W Write the thr% Enter Secured Silicon Sector Region command sequence, and then follow the in-system sector protect
algorithm as shows'in Figure 8.2 on page 20, except that RESET# may be at either V|, or V|p. This allows in-system protection of
the Secured Silicon Sector Region without raising any device pin to a high voltage. Note that this method is only applicable to the
Secured Silicon Sector.

| To verify the protect/unprotect status of the Secured Silicon Sector, follow the algorithm shown in Figure 8.3 on page 22.

Once the Secured Silicon Sector is locked and verified, the system must write the Exit Secured Silicon Sector Region command
sequence to return to reading and writing the remainder of the array.

The Secured Silicon Sector lock must be used with caution since, once locked, there is no procedure available for unlocking the
Secured Silicon Sector area and none of the bits in the Secured Silicon Sector memory space can be modified in any way.

Document Number: 002-01186 Rev. *A Page 21 of 58



——a
&‘E

==~# CYPRESS S29JL032H

PERFORM

Figure 8.3 Secured Silicon Sector Protect Verify

‘ START | —‘
[

RESET# = If data = 00h,

N v Secure Silicon Sector @
H 0" Vip is unprotected.
| If data = 01h,
Wait 1 ms | Secu_re Silicon Sector 0
| is protected. Q
4 @

Write 60h to |
any address Remove V
I from RES

Write 40h to Secure
Silicon Sector address
with A6 =0, and
A1=1,A0=0
[ -
\ cure Silic
Read from Secur ’ Protect Ver
Silicon Sectoga
with A6 =
Al =1

I
8.14 Hardware Data Prote® @

L W@ )

The command sequence requireme %Iock cycl ogramming or erasing provides data protection against inadvertent
writes (refer to Table on page 31 f and defimi ). In addition, the following hardware data protection measures prevent
accidental erasure or programming;Wwhich might=etherwise be caused by spurious system level signals during V¢ power-up and
power-down transitions, or fro m nois’a)\%

8141 Low Rrite I@T)t

When Ve is less t Lko, the d@ does not accept any write cycles. This protects data during V¢ power-up and power-down.
The command registerand all\ program/erase circuits are disabled, and the device resets to the read mode. Subsequent
writes are | @ntil Vel ter than V| ko. The system must provide the proper signals to the control pins to prevent
uninteni r%es whe ig' greater than V| ko.

8.14.2 @ ulse “Glitch” Protection
Noise pulses of @ an 5 ns (typical) on OE#, CE# or WE# do not initiate a write cycle.

8.14.3  Logical Inhibit

Write cycles are inhibited by holding any one of OE# =V, , CE# = V|4 or WE# = V. To initiate a write cycle, CE# and WE# must be
a logical zero while OE# is a logical one.

8.14.4  Power-Up Write Inhibit

If WE# = CE# = V,_and OE# =V, during power up, the device does not accept commands on the rising edge of WE#. The internal
state machine is automatically reset to the read mode on power-up.
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9. Common Flash Memory Interface (CFl)

The Common Flash Interface (CFI) specification outlines device and host system software interrogation handshake, which allows
specific vendor-specified software algorithms to be used for entire families of devices. Software support can then be device-
independent, JEDEC ID-independent, and forward- and backward-compatible for the specified flash device families. Flash vendors
can standardize their existing interfaces for long-term compatibility.

This device enters the CFl Query mode when the system writes the CFI Query command, 98h, t 55h in word mode (or
address AAh in byte mode), any time the device is ready to read array data. The system can re informati ffe addresses
given in Table . To terminate reading CFI data, the system must write the reset command uery m ot accessible
when the device is executing an Embedded Program or embedded Erase algorithm.

The system can also write the CFI query command when the device is in the autosele The d ers the CFI query
mode, and the system can read CFI data at the addresses given in Table . The syst twrlte t tcommand to reading
array data.

For further information, please refer to the CFl Specification and CFlI Publlc Cont ocal sales office for copies of

these documents.

CFI Query Identification String
Addresses Addresses O‘ ‘
(Word Mode) (Byte Mode) Data Descri

10h 20h 0051h

11h 22h 0052h Query Umq@ string “Q
12h 24h 0059h

13h 26h 0002h Q
14h 28h 0000h OEM Comma

15h 2Ah 0040h " el

16h oCh 0000h &ress for Pri nded Table

17h 2Eh OOOOh _ .

18h 30h ernateQ mand Set (00h = none exists)

19h 32h

1Ah 34h Addres Alternate OEM Extended Table (O0h = none exists)

System Interface Str;lg Q\,

Addresses Ad ,‘
(Word Mode) B e) Description
1Bh 4& Ve Min. (write/erase) »
D7-D4: volt, D3—DO0: 100 millivolt
h a8 o 0036h Ve Max. (write/erase) N
\ D7-D4: volt, D3—DO0: 100 millivolt
1Dh N 0000h Vpp Min. voltage (00h = no Vpp pin present)
1Eh 0000h Vpp Max. voltage (00h = no Vpp pin present)
1Fh Eh 0003h Typical timeout per single byte/word write 2V ps
20h 40h 0000h Typical timeout for Min. size buffer write 2% ds (00h = not supported)
21h 42h 0009h Typical timeout per individual block erase 2" ms
22h 44h 0000h Typical timeout for full chip erase 2" ms (00h = not supported)
23h 46h 0005h Max. timeout for byte/word write 2" times typical
24h 48h 0000h Max. timeout for buffer write 2" times typical
25h 4Ah 0004h Max. timeout per individual block erase 2" times typical
26h 4Ch 0000h Max. timeout for full chip erase 2" times typical (00h = not supported)
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Device Geometry Definition

Addresses Addresses

(Word Mode) (Byte Mode) Data Description
27h 4Eh 0016h Device Size = 2" byte
28h 50h 0002h . i o @
20h 52h 0000h Flash Device Interface description (refer to CFI publication 100)
2Ah 54h 0000h Max. number of byte in multi-byte write = 2" \ @
2Bh 56h 0000h (00h = not supported)
2Ch 58h 0002h Number of Erase Block Regions within device \
2Dh 5Ah 0007h
2Eh 5Ch 0000h Erase Block Region 1 Information @
2Fh 5Eh 0020h (refer to the CFI specification or CFI publication@ &
30h 60h 0000h
31h 62h 003Eh
32h 64h 0000h Erase Block Region 2 Information
33h 66h 0000h (refer to the CFI specification or ‘GFI| ation 100
34h 68h 0001h P
35h 6Ah 0000h U K >
36h 6Ch 0000h Erase Block Region 3 Ip ation
37h 6Eh 0000h (refer to the CFI specif or CFI puBli 00)
38h 70h 0000h
39h 72h 0000h 4
3Ah 74h 0000h Erase BlocksR 4 Informati
3Bh 76h 0000h (refer to tl @ pecificat publication 100)
3Ch 78h 0000h
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Primary Vendor-Specific Extended Query

Addresses Addresses
(Word Mode) (Byte Mode) Data Description
40h 80h 0050h
41h 82h 0052h Query-unique ASCII string “PRI” @
42h 84h 0049h
& A

43h 86h 0031h Major version number, ASCI!I (reflects modifications to the sili*)é N *

44h 88h 0033h Minor version number, ASCII (reflects modifications to thEFI tal c@
Address Sensitive Unlock (Bits 1-0)

45h 8Ah 000Ch 0 = Required, 1 = Not Required \

Silicon Revision Number (Bits 7-2) Q

/)

K

L]
Erase Suspend
46h 8Ch 0002h 0 = Not SUppOI’Ted, 1 = To Read OnIy, 2= Rea Writ
Sector Protect
47h 8Eh 0001h 0 = Not Supported, X = Number of ke Ih per grou
48h 90h 0001h Sector Temporary Unprotect

00 = Not Supported, 01 ﬁu@d &

conan | S N s (o, o - 514800 moce
Number of sector: mg Bank 1 \

XX = 38 (m@,é, 21, ®

. 32)

XX = 20 (Thedéls 41, 42)
de Type [ ¢

4Bh 96h 0000h m Suppor@&\ ® orted
- -

4Ah 94h 00XXh

\e Mode Tyge
4Ch 98h 0000h 0 = Not Su[&o 01 = 4 Word Page, 02 = 8 Word Page
ACC Non Supply Minimum
4Dh 9Ah @ ¢ ) Supply
00h = pported, D7-D4: Volt, D3-D0: 100 mV
4ER o9ch Nosh ¢ (Acceleration) Supply Maximum
(0] Not Supported, D7-D4: Volt, D3-DO0: 100 mV

¥

00 \ 'E)p/Bottom Boot Sector Flag
) ) 02h = Bottom Boot Device, 03h = Top Boot Device

Program Suspend

50h h 001h
0 = Not supported, 1 = Supported
c - Bank Organization
N .) 00 = Data at 4Ah is zero
E 000Xh
K X = 4 (4 banks, models 01, 02)
X =2 (2 banks, all other models)

o\
v N .
)buv Bank 1 Region Information - Number of sectors on Bank 1

XX = OF (models 01, 02, 21, 22)
XX =17 (models 31, 32)
XX =27 (models 41, 42)

58h BOh 00XXh

Bank 2 Region Information - Number of sectors in Bank 2
XX =18 (models 01, 02)
59h B2h 00XXh XX =38 (models 21, 22)
XX =30 (models 31, 32)
XX =20 (models 41, 42)

Bank 3 Region Information - Number of sectors in Bank 3
5Ah B4h 00XXh XX =18 (models 01, 02)
XX =00 (all other models)

Bank 4 Region Information - Number of sectors in Bank 4
5Bh B6h 00XXh XX =08 (models 01, 02)
XX =00 (all other models)
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10. Command Definitions

Writing specific address and data commands or sequences into the command register initiates device operations. Table on page 31
defines the valid register command sequences. Writing incorrect address and data values or writing them in the improper sequence
may place the device in an unknown state. A hardware reset may be required to return the device to reading array data.

All addresses are latched on the falling edge of WE# or CE#, whichever happens later. All data is Iatch@ the rising edge of WE#
or CE#, whichever happens first. Refer to AC Characteristics on page 41 for timing diagrams. Q
<

10.1 Reading Array Data

The device is automatically set to reading array data after device power-up. No comma@e require trieve data. Each bank
is ready to read array data after completing an Embedded Program or Embedded Erﬁa; orithm.

After the device accepts an Erase Suspend command, the corresponding bank gnters the er. eﬁ) nd-read mode, after which
the system can read data from any non-erase-suspended sector within the s @ k. The s an read array data using the
standard read timing, except that if it reads at an address within erase-s d sectors ice outputs status data. After
completing a programming operation in the Erase Suspend mode, the ay once& read array data with the same
exception. See Erase Suspend/Erase Resume Commands on pag% more infogfation.

(or erg d-read) mode if DQ5 goes high during an
t

The system must issue the reset command to return a bank to th
active program or erase operation, or if the bank is in the auto

ode. Se Command on page 26, for more information.
See also Requirements for Reading Array Data on page e inf m@ Read-Only Operations on page 41 provides the
read parameters, and Figure 17.1 on page 42 shows the=i dia ra\

10.2 Reset Command @ . %‘6

Writing the reset command resets the bank read or@suspend-read mode.
I

The reset command may be written between the seque% es in an erase command sequence before erasing begins. This
resets the bank to which the systenx'e iting to t ad mode. Once erasure begins, however, the device ignores reset
commands until the operation is cﬂ)

The reset command may be Wr@betweeﬁ uence cycles in a program command sequence before programming begins.
This resets the bank to whi yste as Ing to the read mode. If the program command sequence is written to a bank that
is in the Erase Suspend mo riting %t command returns that bank to the erase-suspend-read mode. Once programming
begins, however, the r@ ignores re@ommands until the operation is complete.

The reset comman@y be wri
mode, the rese and mu
ing the

If DQ5g0es high duri ram or erase operation, writing the reset command returns the banks to the read mode (or erase-
suspend-read mode .t ank was in Erase Suspend).

een the sequence cycles in an autoselect command sequence. Once in the autoselect
ritten to return to the read mode. If a bank entered the autoselect mode while in the Erase
mmand returns that bank to the erase-suspend-read mode.

10.3 Auteselect Command Sequence

The autoselect command sequence allows the host system to access the manufacturer and device codes, and determine whether or
not a sector is protected. The autoselect command sequence may be written to an address within a bank that is either in the read or
erase-suspend-read mode. The autoselect command may not be written while the device is actively programming or erasing in
another bank.

The autoselect command sequence is initiated by first writing two unlock cycles. This is followed by a third write cycle that contains
the bank address and the autoselect command. The bank then enters the autoselect mode. The system may read any number of
autoselect codes without reinitiating the command sequence.

Table on page 31 shows the address and data requirements. To determine sector protection information, the system must write to
the appropriate bank address (BA) and sector address (SA). Table on page 12 and Table on page 14 show the address range and
bank number associated with each sector.

The system must write the reset command to return to the read mode (or erase-suspend-read mode if the bank was previously in
Erase Suspend).
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10.4 Enter Secured Silicon Sector/Exit Secured Silicon Sector Command
Sequence

The system can access the Secured Silicon Sector region by issuing the three-cycle Enter Secured Silicon Sector command
sequence. The device continues to access the Secured Silicon Sector region until the system issues the four-cycle Exit Secured

Silicon Sector command sequence. The Exit Secured Silicon Sector command sequence returns the to normal operation.
The Secured Silicon Sector is not accessible when the device is executing an Embedded Progral dded Erase algorithm.
Table on page 31 shows the address and data requirements for both command sequences. See& ecured Sili ector

b

when the Secured Silicon Sector is enabled.

SS mod% t available

10.5 Byte/Word Program Command Sequence Q @

The system may program the device by word or byte, depending on the state o BYTE# %grammlng is a four-bus-cycle
operation. The program command sequence is initiated by writing two unloc ycles, f the program set-up
command. The program address and data are written next, which in turn he Emb Program algorithm. The system is
not required to provide further controls or timings. The device automat ovides intefaally generated program pulses and
verifies the programmed cell margin. Table on page 31 shows the z‘ and dat equirements for the byte program command
sequence.

When the Embedded Program algorithm is complete, that ban@ returns to‘&read mode and addresses are no longer latched.
The system can determine the status of the program op usin D@DQG, or RY/BY#. Refer to Write Operation Status
on page 32 for information on these status bits. Q)

Flash Memory Region on page 21 for further information. Note that the ACC function and unIEk

Any commands written to the device during the Embed
terminates the program operation. The program c@and e \G ould be reinitiated once that bank has returned to the read
mode, to ensure data integrity. Note that the Segured’Silicon @autoselect, and CFI functions are unavailable when a program

operation is in progress @
Programming is allowed in any seque and across sog& undaries. A bit cannot be programmed from “0” back toa“1.”
Attempting to do so may cause that%d@ set DQ or cause the DQ7 and DQG6 status bits to indicate the operation was
successful. However, a succeedin will show th e data is still “0.” Only erase operations can convert a “0” to a “1.”

.

10.5.1 Unlock Qass C hand Sequence
The unlock bypass fea&allo s the

0 program bytes or words to a bank faster than using the standard program command
sequence. The unl guence is initiated by first writing two unlock cycles. This is followed by a third write cycle
containing the u %pass 0, , 20h. That bank then enters the unlock bypass mode. A two-cycle unlock bypass program
command sequ ired to program in this mode. The first cycle in this sequence contains the unlock bypass

program ; d cycle contains the program address and data. Additional data is programmed in the same
mannef N[ his\mode dis ith the initial two unlock cycles required in the standard program command sequence, resulting in
faster tota rogramm& . Table on page 31 shows the requirements for the command sequence.

During the unloc mode, only the Unlock Bypass Program and Unlock Bypass Reset commands are valid. To exit the unlock
bypass mode, t tem must issue the two-cycle unlock bypass reset command sequence. (Table on page 31).

The device offers accelerated program operations through the WP#/ACC pin. When the system asserts V on the WP#/ACC pin,
the device automatically enters the Unlock Bypass mode. The system may then write the two-cycle Unlock Bypass program
command sequence. The device uses the higher voltage on the WP#/ACC pin to accelerate the operation. Note that the WP#/ACC
pin must not be at Vy for any operation other than accelerated programming, or device damage may result. In addition, the WP#/
ACC pin must not be left floating or unconnected; inconsistent behavior of the device may result.

Figure 10.1 illustrates the algorithm for the program operation. Refer to Erase and Program Operations on page 45 for parameters,
and Figure 17.5 on page 46 for timing diagrams.
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Figure 10.1 Program Operation

START

Write Program ®

~| Command Sequence

Data Poll ‘ K
Embedded from Sysgem @
Program
algorithm
in progress

Programming

{\% @ Completed

Note
See Table on page 31 for program cow@sequence.’\%

10.6 Chip Er, %mn@%equence

Chip erase is a six cle WTM chip erase command sequence is initiated by writing two unlock cycles, followed by a

write cycles are then followed by the chip erase command, which in turn invokes the

erifies the entire memory for an all zero data pattern prior to electrical erase. The system is not

automagica rogra
required @s or timings during these operations. Table on page 31 shows the address and data requirements for
quence.

the chip erase com%
When the Embﬁ rase algorithm is complete, that bank returns to the read mode and addresses are no longer latched. The
system can det e the status of the erase operation by using DQ7, DQ6, DQ2, or RY/BY#. Refer to Write Operation Status
on page 32 for information on these status bits.

Any commands written during the chip erase operation are ignored. However, note that a hardware reset immediately terminates
the erase operation. If that occurs, the chip erase command sequence should be reinitiated once that bank has returned to reading
array data, to ensure data integrity. Note that the Secured Silicon Sector, autoselect, and CFI functions are unavailable when an
erase operation is in progress.

Figure 10.2 on page 29 illustrates the algorithm for the erase operation. Refer to Erase and Program Operations on page 45 for
parameters, and Figure 17.7 on page 47 for timing diagrams.
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10.7 Sector Erase Command Sequence

Sector erase is a six bus cycle operation. The sector erase command sequence is initiated by writing two unlock cycles, followed by
a set-up command. Two additional unlock cycles are written, and are then followed by the address of the sector to be erased, and
the sector erase command. Table on page 31 shows the address and data requirements for the sector erase command sequence.

The device does not require the system to preprogram prior to erase. The Embedded Erase algorithm atically programs and
verifies the entire sector for an all zero data pattern prior to electrical erase. The system is not re% rovide any controls or

timings during these operations. \ @ .
i

After the command sequence is written, a sector erase time-out of 80 us occurs. During the -out period, onal sector
addresses and sector erase commands may be written. Loading the sector erase buffer onein ? uence, and the
number of sectors may be from one sector to all sectors. The time between these additiipalteycles m ess than 80 s,
otherwise erasure may begin. Any sector erase address and command following the@ ed tim y or may not be

ure all Qgands are accepted. The

accepted. It is recommended that processor interrupts be disabled during this tifge to
interrupts can be re-enabled after the last Sector Erase command is written. A mmand @an Sector Erase or Erase

Suspend during the time-out period resets that bank to the read mode stem m rite the command sequence and

any additional addresses and commands. \ \
a@ed out ( theSection on DQ3: Sector Erase Timer.).
irst rigin ) in the command sequence.

The system can monitor DQ3 to determine if the sector erase time
The time-out begins from the rising edge of the final WE# or CE#

When the Embedded Erase algorithm is complete, the bank re
that while the Embedded Erase operation is in progress,
determine the status of the erase operation by reading
Status on page 32 for information on these status bits.

reading ata and addresses are no longer latched. Note
can r data from the non-erasing bank. The system can
6, DQ IBY# in the erasing bank. Refer to Write Operation

Once the sector erase operation has begun, only rase Susp Qmand is valid. All other commands are ignored. However,
note that a hardware reset immediately termin& erasé% n. If that occurs, the sector erase command sequence should
be reinitiated once that bank has returned t ing array ~t0"ensure data integrity. Note that the Secured Silicon Sector,
autoselect, and CFI functions are unavailab%en an er %eration is in progress.

Figure 10.2 on page 29 illustrates t ithm for tl r operation. Refer to Erase and Program Operations on page 45 for
parameters, and Figure 17.7 on paﬁ or timi mm
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Figure 10.2 Erase Operation

START

Write Erase ®

Command Sequence
(Notes 1, 2)

»| Data Poll to Erasing @\
Bank from System q &
7

orithm

in {b&

Notes @
1. See Table on page 31 for erase command se e.
2. See the section on DQ3 for information 0{& r erase timér.

10.8 Erase Sus @Era e’@ume Commands

The Erase Suspend comma Oh, al
data to, any sector no cted for era

e system to interrupt a sector erase operation and then read data from, or program
The bank address is required when writing this command. This command is valid only
during the sector e eration, i ing the 80 ps time-out period during the sector erase command sequence. The Erase
Suspend comm@nore ifVhi during the chip erase operation or Embedded Program algorithm. The bank address must
contain o ctors ¢ m selected for erase.

When Erase Suspen and is written during the sector erase operation, the device requires a maximum of 20 ps to
suspend the erase opegatien. However, when the Erase Suspend command is written during the sector erase time-out, the device
immediately teniin tR€ time-out period and suspends the erase operation.

After the erase on has been suspended, the bank enters the erase-suspend-read mode. The system can read data from or
program data to sector not selected for erasure. (The device “erase suspends” all sectors selected for erasure.) Reading at any
address within erase-suspended sectors produces status information on DQ7-DQO0. The system can use DQ7, or DQ6 and DQ2
together, to determine if a sector is actively erasing or is erase-suspended. Refer to Write Operation Status on page 32 for
information on these status bits.

After an erase-suspended program operation is complete, the bank returns to the erase-suspend-read mode. The system can
determine the status of the program operation using the DQ7 or DQ6 status bits, just as in the standard Byte Program operation.
Refer to Write Operation Status on page 32 for more information.

In the erase-suspend-read mode, the system can also issue the autoselect command sequence. The device allows reading
autoselect codes even at addresses within erasing sectors, since the codes are not stored in the memory array. When the device
exits the autoselect mode, the device reverts to the Erase Suspend mode, and is ready for another valid operation. Refer to
Autoselect Mode on page 16 and Autoselect Command Sequence on page 26 for details.
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To resume the sector erase operation, the system must write the Erase Resume command. The bank address of the erase-
suspended bank is required when writing this command. Further writes of the Resume command are ignored. Another Erase
Suspend command can be written after the chip has resumed erasing.

S29JL032H Command Definitions z’
“ Bus Cycles (Notes 2-5) Y\ °
Command L}
B First Second Third Fourth Ny @Sixth
Sequence 3
(Note 1) Addr | Data | Addr | Data Addr Data Addr D Addr Addr Data
Read (Note 6) 1| ra | RD N
Reset (Note 7) 1| xxx | Fo v
Word 555 2AA BA)555 §
o> ]
Manufacturer ID 4 AA 55 90 A)XO0 01,
Byte AAA 555 (BA)AAA J
E Word 555 2AA (BA)555 A)X01 A)XOE | See | (BAXOF | See
S | Device ID (Note 9) 6 AA 55 ¢ Table Table
£ Byte AAA 555 (BAA ’\, (BAX02 W (BAX1C (BAYX1E
© N 4 Py
Q
9 | Secured Silicon Sector | Word 555 2AA (B'NK} (BAIXQ3
2 4 AA 55 = 90 — 82/02
E Factory Protect (Note 10) | gyte AAA 555 ( & b D6
Sector/Sector Block Word 4 555 AA 2AA " (BA)555 )X02 00/01
Protect Verify (Note 11) Byte AAA 555 {BA)AA\ ’ (SA)X04
Enter Secured Silicon Sector | Word 555 2 y \8
. 3 AA 5 ) 8
Region Byte AAA 55
4« °
i ili Word 555
EX|t_Secured Silicon Sector 4 A 55’ \ 90 XXX 00
Region Byte AAA , 555 WA
Word 555 @ 2AA @ 555
Program 4 =| A0 PA PD
Byte 5 AAA
ook Word i%’ 555 0
Unlock Bypass —= 1 AA 55
Byte fINIVAAA |, G’\SSS AAA
Unlock Bypass Program (Note 12) y XXX \‘I PA PD
Unlock Bypass Reset (Note 13) 2 X \'90 XXX 00
, ord 5 ) 2AA 555 555 2AA 555
Chip Erase 7 6 AA 55 80 AA 55 10
05 Byte @\A 555 AAA AAA 555 AAA
Wor 555 2AA 555 555 2AA
- & AA 55 80 AA 55 SA 30
B AAA 555 AAA AAA 555
( 1| BA | BO
Erase Resum® (Note 15 \v 1] Ba | 20
\d Word 55
CFI Query (Note 1 1 98
Byte AA

Legend
X = Don't care
RA = Address of the memory location to be read.
RD = Data read from location RA during read operation.
PA = Address of the memory location to be programmed. Addresses latch on the falling edge of the WE# or CE# pulse, whichever happens later.
PD = Data to be programmed at location PA. Data latches on the rising edge of WE# or CE# pulse, whichever happens first.
SA = Address of the sector to be verified (in autoselect mode) or erased. Address bits A20—A12 uniquely select any sector.
Refer to Table on page 12 and Table on page 14 for information on sector addresses.
BA = Address of the bank that is being switched to autoselect mode, is in bypass mode, or is being erased. A20—-A18 uniquely select a bank.
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Notes
See Table on page 9 for description of bus operations.

All values are in hexadecimal.

. Except for the read cycle and the fourth, fifth, and sixth cycle of the autoselect command sequence, all bus cycles are write cycles.
Data bits DQ15-DQ8 are don’t care in command sequences, except for RD and PD.

Unless otherwise noted, address bits A20—-A11 are don’t cares for unlock and command cycles, unless SA or PA is required. @

No unlock or command cycles required when bank is reading array data.
The Reset command is required to return to the read mode (or to the erase-suspend-read mode if previously in Erase S& when a ban 18 autoselect

N o g hMowdNpR

mode, or if DQ5 goes high (while the bank is providing status information).
8. The fourth cycle of the autoselect command sequence is a read cycle. The system must provide the bank address t; in the man’uh@' , device ID, or Secured
S

Silicon Sector factory protect information. Data bits DQ15-DQ8 are don't care. While reading the autoselect a ses¢'the bank addre ust be the same until a
reset command is given. See Autoselect Command Sequence on page 26 for more information. b

9. For models 01, 02, the device ID must be read across the fourth, fifth, and sixth cycles. @ @

10. The data is 42h for customer locked, and 82h for not customer locked. Some current and most futufe Span devices (i &g future revisions of this device) will
offer an option for programming and permanently locking the Secured Silicon Sector at the factorya Secured SiliK@lor data will change to 82h for factory
locked, 42h for customer locked, and 02h (no longer 82h) for not factory/customer locked.

11. The data is 00h for an unprotected sector/sector block and 01h for a protected sector/sec! b@ @

12.The Unlock Bypass command is required prior to the Unlock Bypass Program comman K

13.The Unlock Bypass Reset command is required to return to the read mode when tl iglin the unlockibypass mode.
14.The system may read and program in non-erasing sectors, or enter the autoseleG when irh&ee uspend mode. The Erase Suspend command is valid

only during a sector erase operation, and requires the bank address.
15. The Erase Resume command is valid only during the Erase Suspend mode@equires the bank address.
16. Command is valid when device is ready to read array data or when deVj 'n autosel@
. . Q@
11. Write Operation Status_<{’ %

The device provides several bits to determi@ status f@gram or erase operation: DQ2, DQ3, DQ5, DQ6, and DQ7. Table
on page 37 and the following subsecti describe the tioh of these bits. DQ7 and DQ6 each offer a method for determining
whether a program or erase operati complete offipNgrogress. The device also provides a hardware-based output signal, RY/
BY#, to determine whether an Embgd Program oriEfase operation is in progress or has been completed.

> S

11.1 DQT: Data,%lling
The Data# Polling bit, , indicates t host system whether an Embedded Program or Erase algorithm is in progress or

completed, or whe nk is in uspend. Data# Polling is valid after the rising edge of the final WE# pulse in the command
seqguence.
During th d Progr, orithm, the device outputs on DQ7 the complement of the datum programmed to DQ7. This DQ7

the datum¥erogramm . The system must provide the program address to read valid status information on DQ?7. If a program
address falls wit in% cted sector, Data# Polling on DQ7 is active for approximately 1 ps, then that bank returns to the read
mode. t

During the Emb d Erase algorithm, Data# Polling produces a “0” on DQ7. When the Embedded Erase algorithm is complete, or
if the bank enters the Erase Suspend mode, Data# Polling produces a “1” on DQ7. The system must provide an address within any
of the sectors selected for erasure to read valid status information on DQ?7.

status lies toe%e ng during Erase Suspend. When the Embedded Program algorithm is complete, the device outputs
to

After an erase command sequence is written, if all sectors selected for erasing are protected, Data# Polling on DQ7 is active for
approximately 100 ps, then the bank returns to the read mode. If not all selected sectors are protected, the Embedded Erase
algorithm erases the unprotected sectors, and ignores the selected sectors that are protected. However, if the system reads DQ7 at
an address within a protected sector, the status may not be valid.

When the system detects DQ7 has changed from the complement to true data, it can read valid data at DQ15-DQO0 (or DQ7-DQO
for x8-only device) on the following read cycles. Just prior to the completion of an Embedded Program or Erase operation, DQ7 may
change asynchronously with DQ15-DQ8 (DQ7-DQO for x8-only device) while Output Enable (OE#) is asserted low. That is, the
device may change from providing status information to valid data on DQ7. Depending on when the system samples the DQ7
output, it may read the status or valid data. Even if the device has completed the program or erase operation and DQ7 has valid
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data, the data outputs on DQ15-DQO0 may be still invalid. Valid data on DQ15-DQO (or DQ7-DQO for x8-only device) will appear on
successive read cycles.

Table on page 37 shows the outputs for Data# Polling on DQ7. Figure 11.1 on page 33 shows the Data# Polling algorithm.
Figure 17.9 on page 48 shows the Data# Polling timing diagram.

Figure 11.1 Data# Polling Algorithm Q@
o\ D/
START 6 QC)

Read DQ7-DQO ® \
Addr = VA @
O @*}

5

@ Q '
% FAIL PASS
Notes

1. VA = Valid address fo, x\ming. During a sector erase operation, a valid address is any sector address within the sector being erased. During chip erase, a valid
address is any n sector address.

2. DQ7 should be r ed even if DQ5 = “1” because DQ7 may change simultaneously with DQ5.

11.2 RY/BY#:. Ready/Busy#

The RY/BY# is a dedicated, open-drain output pin which indicates whether an Embedded Algorithm is in progress or complete. The
RY/BY# status is valid after the rising edge of the final WE# pulse in the command sequence. Since RY/BY# is an open-drain output,
several RY/BY# pins can be tied together in parallel with a pull-up resistor to Vc.

If the output is low (Busy), the device is actively erasing or programming. (This includes programming in the Erase Suspend mode.)
If the output is high (Ready), the device is in the read mode, the standby mode, or one of the banks is in the erase-suspend-read
mode.

Table on page 37 shows the outputs for RY/BY#.
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11.3 DQ6: Toggle Bit |

Toggle Bit | on DQ6 indicates whether an Embedded Program or Erase algorithm is in progress or complete, or whether the device
has entered the Erase Suspend mode. Toggle Bit | may be read at any address, and is valid after the rising edge of the final WE#
pulse in the command sequence (prior to the program or erase operation), and during the sector erase time-out.

During an Embedded Program or Erase algorithm operation, successive read cycles to any address C@DQG to toggle. The
system may use either OE# or CE# to control the read cycles. When the operation is complete, toggling.

.
After an erase command sequence is written, if all sectors selected for erasing are protected, DQ les for ately 100 ps,
then returns to reading array data. If not all selected sectors are protected, the Embedded e algorithm erase$ the unprotected
sectors, and ignores the selected sectors that are protected.

The system can use DQ6 and DQ?2 together to determine whether a sector is activel % orise @u pended. When the
device is actively erasing (that is, the Embedded Erase algorithm is in progress DQ@QES. Wh& evice enters the Erase
>

Suspend mode, DQ6 stops toggling. However, the system must also use DQ2 etermine VK ctors are erasing or erase-
32).

suspended. Alternatively, the system can use DQ7 (see DQ7: Data# Polling
é&ly 1 us( program command sequence is

If a program address falls within a protected sector, DQ6 toggles for app
written, then returns to reading array data.

DQ6 also toggles during the erase-suspend-program mode, and 6\%’"“% Embedded Program algorithm is complete.

2
S
@ 0
> °
Q}{@‘ .0
Q0
P &°
¥ S
AV D
&b
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Figure 11.2 Toggle Bit Algorithm

START

I
Read Byte

%,
e O

|

Read Byte 6 Q
(DQ7-DQ) Q

Address =VA ® @

Toggle Bit

Y

Yes y

% @ Program/Erase
@ Q Operation Not Program/Erase
% Complete, Write Operation Complete

Reset Command

Note

The system should reche%&ggle bit even if DQ5 = “1” because the toggle bit may stop toggling as DQ5 changes to “1.” See the subsections on DQ6 and DQ2 for
more information.

11.4 DQ2: Toggle Bit Il

The “Toggle Bit 11" on DQ2, when used with DQ6, indicates whether a particular sector is actively erasing (that is, the Embedded
Erase algorithm is in progress), or whether that sector is erase-suspended. Toggle Bit Il is valid after the rising edge of the final WE#
pulse in the command sequence.

DQ2 toggles when the system reads at addresses within those sectors that have been selected for erasure. (The system may use
either OE# or CE# to control the read cycles.) But DQ2 cannot distinguish whether the sector is actively erasing or is erase-
suspended. DQ6, by comparison, indicates whether the device is actively erasing, or is in Erase Suspend, but cannot distinguish
which sectors are selected for erasure. Thus, both status bits are required for sector and mode information. Refer to Table

on page 37 to compare outputs for DQ2 and DQ6.

Figure 11.2 on page 35 shows the toggle bit algorithm in flowchart form, and DQ2: Toggle Bit Il on page 35 explains the algorithm.
See also DQ6: Toggle Bit | on page 34. Figure 17.10 on page 48 shows the toggle bit timing diagram. Figure 17.11 on page 49
shows the differences between DQ2 and DQ6 in graphical form.
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11.5 Reading Toggle Bits DQ6/DQ2

Refer to Figure 11.2 on page 35 for the following discussion. Whenever the system initially begins reading toggle bit status, it must
read DQ15-DQO (or DQ7-DQO for x8-only device) at least twice in a row to determine whether a toggle bit is toggling. Typically, the
system would note and store the value of the toggle bit after the first read. After the second read, the system would compare the new
value of the toggle bit with the first. If the toggle bit is not toggling, the device has completed the progr r erase operation. The
system can read array data on DQ15-DQO0 (or DQ7-DQO for x8-only device) on the following read B@

However, if after the initial two read cycles, the system determines that the toggle bit is still togg% € system
whether the value of DQ5 is high (see the section on DQ5). If it is, the system should then détermine’again w
toggling, since the toggle bit may have stopped toggling just as DQ5 went high. If the toggle no longe,
successfully completed the program or erase operation. If it is still toggling, the device di mplete
and the system must write the reset command to return to reading array data.

The remaining scenario is that the system initially determines that the toggle bit s to nd D; &s not gone high. The system
may continue to monitor the toggle bit and DQ5 through successive read cycles@rmining K@IS as described in the previous
paragraph. Alternatively, it may choose to perform other system tasks. In thm T the sys st start at the beginning of the
algorithm when it returns to determine the status of the operation (top of 1.20n ).

ing, the device has
operation successfully,

11.6 DQ5: Exceeded Timing Limits O\ &O&
nt

DQS5 indicates whether the program or erase time has excee
produces a “1,” indicating that the program or erase cyclé %

The device may output a “1” on DQ5 if the system triegram %_‘ ocation that was previously programmed to “0.” Only

ghg Specified i al pulse count limit. Under these conditions DQ5
ot sucges completed.

an erase operation can change a“0” backtoa“1.” der this , the device halts the operation, and when the timing limit
has been exceeded, DQ5 produces a “1.”

<G .
Under both these conditions, the system mt@e the reszbwé\and to return to the read mode (or to the erase-suspend-read

mode if a bank was previously in the erase- nd-prﬁ de).
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11.7 DQ3: Sector Erase Timer

After writing a sector erase command sequence, the system may read DQ3 to determine whether or not erasure has begun. (The
sector erase timer does not apply to the chip erase command.) If additional sectors are selected for erasure, the entire time-out also
applies after each additional sector erase command. When the time-out period is complete, DQ3 switches from a “0” to a “1.” If the
time between additional sector erase commands from the system can be assumed to be less than 80 e system need not
monitor DQ3. See also Sector Erase Command Sequence on page 28. @

After the sector erase command is written, the system should read the status of DQ7 (Data# Pol Q6 (To it 1) to ensure
that the device has accepted the command sequence, and then read DQ3. If DQ3 is “1,” the d Eras ithm has begun;
all further commands (except Erase Suspend) are ignored until the erase operation is comp f DQ3is 0y device will accept
additional sector erase commands. To ensure the command has been accepted, the sy ware heck the status of
DQ3 prior to and following each subsequent sector erase command. If DQ3 is hlgh o) cond k the last command
might not have been accepted.

Table shows the status of DQ3 relative to the other status bits. 6 &@

Write Operation Status

S
Status (Note 2) DQ6 x ) ‘D (Note 2) RY/BY#

Standard Embedded Program Algorithm DQ7# Toggls.

0
Mode Embedded Erase Algorithm 0 .10 0 » Toggle 0

No toggle 0

Erase )
1 le N/A Toggle 1
Erase Erase-Suspend- | Suspended Sector @
A

Suspend Read Non-Erase
Mode Suspended Sector DQ. Data Data 1
Erase-Suspend-Program QQ Togai\\v 0 N/A N/A 0
A J
Notes
1. DQS5 switches to ‘1’ when an Embedded Progra or EmBedded Er@ ion has exceeded the maximum timing limits. Refer to the section on DQ5 for more
information.
2. DQ7 and DQ2 require a valid address wh g status |nfo . Refer to the appropriate subsection for further details.
3. When reading write operation status system mu ays provide the bank address where the Embedded Algorithm is in progress. The device outputs array
data if the system addresses a non-|
12. Absolute M at gs
Storage Temperature;@Packagth —65°C to +150°C
Ambient Tempera Powe, W —65°C to +125°C
(Note 1) 0.5V o +4.0V
-0.5Vto+125V
-05Vto+9.5V
All other pins (N -05VtoVec+05V
Output Short Cir¢uit Jrrent (Note 3) 200 mA

N g
Notes

1. Minimum DC voltage on input or I/O pins is —0.5 V. During voltage transitions, input or I/O pins may overshoot Vgg to —2.0 V for periods of up to 20 ns. Maximum DC
voltage on input or I/O pins is V¢ +0.5 V. See Figure 12.1 on page 37. During voltage transitions, input or I/O pins may overshoot to V¢ +2.0 V for periods up to 20
ns. See Figure 12.2 on page 38.

2. Minimum DC input voltage on pins A9, OE#, RESET#, and WP#/ACC is —0.5 V. During voltage transitions, A9, OE#, WP#/ACC, and RESET# may overshoot Vgg to —
2.0V for periods of up to 20 ns. See Figure 12.1 on page 37. Maximum DC input voltage on pin A9 is +12.5 V which may overshoot to +14.0 V for periods up to 20 ns.
Maximum DC input voltage on WP#/ACC is +9.5 V which may overshoot to +12.0 V for periods up to 20 ns.

3. No more than one output may be shorted to ground at a time. Duration of the short circuit should not be greater than one second.

4. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only; functional operation of the
device at these or any other conditions above those indicated in the operational sections of this data sheet is not implied. Exposure of the device to absolute maximum
rating conditions for extended periods may affect device reliability.

Figure 12.1 Maximum Negative Overshoot Waveform
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20 ns

+0.8V

XX

20V = — —

-0.5V

20 ns

>

20 ns

Figure 12.2 Maximum Positive Overshgot

20
Vee .
+2.0V
O
+0.5V a)
20V N

’b
?8&\5 e

13. Operating Ranges

Industrial (I) Devices
Ambient Temperature (Tp)

Ve Supply Voltages
Vcc for standard voltage ran

Operating ranges d se limit;

g?acte Q

.&@ *\(b'

20 ns

O
A

XXX@
N\
6 O

S @

rm

é}
L

en WhICh the functionality of the device is guaranteed.

14.1 CM& mpatlble
Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
I Input Load Current Vin :_VSS to Vee, +1.0 PA
Vee = Vee max
Vee = Vee max OE# = Vi, A9 or
I A9, OE# and RESET# Input Load Current OE# or RESET# = 12.5 35 HA
V =VggtoV
I Output Leakage Current OuT — ¥8S ™ ¥ e +1.0 A
0 P 9 Vee = Vee max OF# = Viy "
IR Reset Leakage Current Vee = Vee maxs RESET#=125V 35 HA
CE#:VILv OE#:VlHy 5 MHz 10 16
V¢ Active Read Current Byte Mode 1 MHz 2 4
lcca (Notes 1, 2) mA
’ CE# =V, , OE# =V, 5 MHz 10 16
Word Mode 1 MHz 2 4
lec2 Ve Active Write Current (Notes 2, 3) CE#=V| ,OE# =V, WE# =V, 15 30 mA
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Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
lecs V¢ Standby Current (Note 2) CE#, RESET#=Vcc 0.3V 0.2 10 HA
leca Vcc Reset Current (Note 2) RESET# = Vgs+ 0.3V 0.2 10 HA

VIH = VCC +0.3V;

lecs Automatic Sleep Mode (Notes 2, 4) V)= Veg £ 0.3V 0.2 10‘
- Whie. Byte 21 N
lecs V¢ Active Read-While-Program Current CE# =V, OE# = Vi mA *
(Notes 1, 2) Word 21
i -While- Byte 2 45
ey Vcc Active Read-While-Erase Current CE# =V, OE#=Vy AN
(Notes 1, 2) Word 45 y.
V¢ Active Program-While-Erase- _ _
lecs Suspended Current (Notes 2, 5) CB# = Vi, OB# = Viy 3{ A
Vi Input Low Voltage = @ -
Vi Input High Voltage X @ cc P& +03| V
Vi Voltage for WP#/ACC Sector Prot_ectl Vee = 3.0V + 10% \} 85 ‘, 9.5 v
Unprotect and Program Acceleration N
Vip x(r)]l:)ar\g;:':ct)r Autoselect and Temporary Sector Vee =3.0V + 10% \ mg 125 v
VoL Output Low Voltage loL = 2.0 mA, VC%H K 0.45 \Y
Voni =-2. " : v

Output High Voltage
Vorz

2.0 2.3 \

Viko Low V¢ Lock-Out Voltage (Note 5)

1

oA wN

Not 100% tested. &
14.2 Zero-Pow &h 5\"\%

Notes @ . ¢
. The ¢ current listed is typically less than 2 mA/MHz, W& at V. \

. Maximum lc¢ specifications are tested with Ve = V@
. lcc active while Embedded Erase or Embedded Programf'is in prog%
% r

. Automatic sleep mode enables the low po& when addr% ain stable for tacc + 30 ns. Typical sleep mode current is 200 nA.

%@&ure 14.@@:urrent vs. Time (Showing Active and Automatic Sleep Currents)

SN\
O

15 +

10

Supply Current in m

0 I I I ! ' ; I

0 500 1000 1500 2000 2500 3000 3500 4000

Time in ns

Note
Addresses are switching at 1 MHz
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Figure 14.2 Typical Iccq vs. Frequency
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Note
T=25°C
15. Test Con
@ Q Figure 15.1 Test Setup
&Q @9 33V
6@ Device
Under
Test
Note
Diodes are IN3064 or equivalent.

Document Number: 002-01186 Rev. *A Page 40 of 58



I

—
e
——

=25 CYPRESS

S29JL032H

PERFORM

Test Specifications

Test Condition

60 70, 90 | Unit

Output Load

1 TTL gate

Output Load Capacitance, C_
(including jig capacitance)

Input Rise and Fall Times

30 100 pz’_
5 NP

Input Pulse Levels

0.0 or Vcc \V

Input timing measurement reference levels

0.5 Vce \Y

Output timing measurement reference levels

0.5 Vce

16. Key To Switching Waveforms

Waveform

Inputs

A\D T g

R A\
6 Changing HtoL
> 2

L L

Q\\ging fromLtoH

Changing, State Unknown

Center Line is High Impedance State (High Z)

[~ 4

®$F|gure’1%np Waveforms and Measurement Levels

Vce \

Inp 0.5

<—— Measurement Leve] ———> % 0.5 Vce

Output

0.0V

17. AC Chdrac er%@)
17.]@& n@erations

Parameter ¢

O

Speed Options

JEDEC Std. Description Test Setup 60 70 90 Unit
tavav trc ad Cycle Time (Note 1) Min 60 70 90 ns
tavov tacc | Address to Output Delay OEC#E—#’V Max 60 70 90 ns

= Vi
teLov tce Chip Enable to Output Delay OE# =V, Max 60 70 90 ns
toLov tog Output Enable to Output Delay Max 25 30 35 ns
teHoz tor Chip Enable to Output High Z (Notes 1, 3) Max 16 ns
teHoz tor Output Enable to Output High Z (Notes 1, 3) Max 16 ns
taxox ton \(;)Vt:]tlr():lrjlte \I;I:rldo T:t?,f:pr?rg Addresses, CE# or OE#, Min 0 ns
Read Min 0 ns
toen E')\‘u;{)eutl)Enable Hold Time Toggle and )
Data# Polling Min 5 10 ns
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Notes
1. Not 100% tested.

2. See Figure 15.1 on page 40 and Table on page 41 for test specifications

S29JL032H

3. Measurements performed by placing a 50 ohm termination on the data pin with a bias of Vcc/2. The time from OE# high to the data bus driven to Vc/2 is taken as tpg,

Addresses

CE#

OE#

WE#

Outputs

RESET#

RY/BY#

Figure 17.1 Read Operation Timings

-
-

tre

<

L 4

X

Addresses Stable

N

<—tRH Em—

A

- tACC —>

tRH

&L

‘&:@\ N

74 A g
S /; g. Output Valid

HIGH Z
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17.2 Hardware Reset (RESET#)
Parameter
JEDEC Std Description All Speed Options Unit
tR RESET# Pin Low (During Embedded Algorithms) to Read Mode Max 20
eady | (See Note) @
tReady EAEdSéE'(I’;#eFe’:ir’lI I(;Z;/;l (NOT During Embedded Algorithms) to Read Max 500 % ns
trp RESET# Pulse Width Min
tRH Reset High Time Before Read (See Note) Min
trPD RESET# Low to Standby Mode Min
tre RY/BY# Recovery Time Min
Note

Not 100% tested.

RY/BY#

CE#, OE#

<—tgp

@Q O /

~N— T
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17.3 Word/Byte Configuration (BYTE#)

Parameter Speed Options
JEDEC Std. Description 60 | 70 [ 90 | unit
teLriterrn | CE# to BYTE# Switching Low or High Max 5
trLoz BYTE# Switching Low to Output HIGH Z Max 16
trrov BYTE# Switching High to Output Active Max 60 | 70 | w ns
A J
Figure 17.3 BYTE# Timings for Read Opey @
“ Y O /5
E# \ \ & /
B BYTE# ' : s\
[
B > \
teLFL
BYTE# DQ14-DQO o ta Output Data Output
Switching @ | R \@ 14-DQO) (DQ7-DQO)
from word K I
to byte ( ' \
mode DQ15/A-1 '\ )/ pqi5 Address
N Output /) Input
|
K <~ FLQz—
( 2> . %—w !
4 '
I |
— \\ LFH |
gYTE @
|
BYTE# % | :
Switching Q [ :
from byte o Q14—D | / Data OUtpUt Data OUtpUt
word '\ v —\_(0Q7-DQ0) /7 (DQ14-DQO)
\ | |
1 I/ Address >< DQ15 \
K Input | Output /
é [ !
[
|-~ tFHQV—>:
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Figure 17.4 BYTE# Timings for Write Operations

o T\ S

— The falling edge of the last WE# signal
|
WE# \ / \ / SI / @
0 N @
o

|
BYTE# N/ C)
ISET —m

'
(tas) 1 1. tHoLp (taH) Q Q
Note Y ® @

Refer to the Erase/Program Operations table for tyg and tay specifications. 6 @
17.4 Erase and Program Operations \Q (é\
Py
Parameter o ‘Spe& Options

JEDEC Std Description r\\ (60 | 70 90 | unit
tavay twe | Write Cycle Time (Note 1) 9\.} =3 70 9 | ns
tavwiL tas Address Setup Time J Y e l\/lin 0 ns
taso Address Setup Time to OE# low during t itpolling A\ J/Iin 12 ns

twLax taH Address Hold Time V Q‘ Min 35 I 40 I 45 ns
tanT g\dgress Hold Time l_:rom CE# or@:igh \ Min 0 ns

uring toggle bit polling & "

tovwH tos Data Setup Time m @\‘ Min 35 | 40 | 45 ns
twHDX toH Data Hold Time P u . \v Min 0 ns
toepH Output Enable Ki g‘ Min 20 ns

toHwL toHwL ?ggg E;ZCOV Low) . £~ Min 0 ns
tepwi tes CE# b w \6 Min 0 ns
tWHEH i Min 0 ns
twiwH Min 25 30 35 ns
twHDL Min 25 30 30 ns
Min 0 ns

Byte Typ 4

tWHV\KQW Word Typ 6 hs
fHWHL ‘» fwhwi p Orre\a;/eoc:dP(rﬁg;:rg)ming Operation, Typ 4 us
tWHWH2 It Sector Erase Operation (Note 2) Typ 0.4 sec
Vcc Setup Time (Note 1) Min 50 us

trB Write Recovery Time from RY/BY# Min 0 ns

tgusy Program/Erase Valid to RY/BY# Delay Max 90 ns

Notes
1. Not 100% tested.

2. See Erase and Programming Performance on page 51 for more information.
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Figure 17.5 Program Operation Timings

Program Command Sequence (last two cycles) Read Status Data (last two cycles)

I
I
I
e—— tye ——» «—tas—> !

- N I I
Addresses >< 555h Z PA >< PA )QPA X
~ 7 |
—> tAH :
|
CE# N
e[ i 6 Q\)
/ I
|
I
—>| typ < L t&
WE# /

<—tcs:>> t f_ \@ | K@

—»| Ipy

Data /——\ Aoh

RY/BY#
/
I/II
Vee Z &
tycs '
Notes A
1. PA = program address, PD = program dat& the true dat rogram address.

2. lllustration shows device in word mode K

FIQUN% Accelerated Program Timing Diagram
VHg

_________ /1
1

OV IH V,_orV,
IACC IL Or Vi
& @ tyhn tyHH
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Figure 17.7 Chip/Sector Erase Operation Timings

Erase Command Sequence (last two cycles)

X

<—tAS—>

SA

Addresses x

Read Status Data

XVA

555h for chip erase

— tAH

WYWSK

l—1cs

Data

RY/BY#

— tvcs
Vee
Notes

1. SA =sector address (for Sector Erase), VA = Valid Ad
2. These waveforms are for the word mode.

[-—

reading stat

7

@ fb #

(see Write Operation Status on page 32.

% B;ck-to-back Read/Write Cycle Timings

tre > : twe <« tyc
1
Addresses X valid Pa Valid PA
|
1
! tepH
<« tcg —>
% % : cE / L\

B | tep
N> | toe > |
1 1
OE# ! i !
| Y |
1 1
< N toeH €« toywL :
<—twp | |
1 1
r 1 1
WE# l I
t | < tor —> |
—»| twpH < tps ! !
toy [4— < toH—» |
4 N ! ‘A . !
Valid \ Valid !
Data :>_< In ,>. <<< out | !
| |
—p < tspwy !

WE# Controlled Write Cycle Read Cycle CE# or CE2# Controlled Write Cycles
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Figure 17.9 Data# Polling Timings (During Embedded Algorithms)

Addresses N v XOX XXX
17
CE# _/‘ \ e / ; Q

OE \
e—TtopH — — > /)
WE# _/-’- 1/ @%

- toH—>
o>

DQ7 << Complement ‘>>'-/ (m@

Ig{l
1
i_
d
4
0

N,

X High Z
PQo-DQs & sy s K e vaa >
—>tgusy 6
RY/BY# ‘i :> 2 S y
Note Q
VA = Valid address. lllustration shows first status cycle after com d sequence, las] @ ad cycle, and array data read cycle.
Figure 17% gle Bit %‘ (During Embedded Algorithms)
tas <

/]
Addresses !e > J! X‘@ _‘x ///
c 17

@ K 3 € tanT

Q \'\‘P <—ftso |
Ce# _/ \ Ny

/
—>»  tcgpn €'

.

\( /] / \ R

—»|toE [€——

DQ6/DQ2 alid Data m Valid -\ /. Valid Valid Data
Status / I Status

(first read) (second read) (stops toggling)

RY/BY# \ / /

1

Note
VA = Valid address; not required for DQ®6. lllustration shows first two status cycle after command sequence, last status read cycle, and array data read cycle.
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Figure 17.11 DQ2 vs. DQ6

Enter

Embedded Erase Enter Erase Erase
Erasing Suspend Suspend Program Resume
WE# |||||||||||| Erase |_| Erase Suspend |||||||| Erase Erase Suspend|_| E@ Erase
Read Suspend Read Complete
Program ® .

DQ6 ||||||

DQ2
Note @
DQ?2 toggles only when read at an address within an erase-suspended sector. The system may u CE# to to and DQ6.
17.5 Temporary Sector Unprotect \@
Parameter \\}

JEDEC Std Description 6 y AlY Speed Options Unit
tviDR V|p Rise and Fall Time (See Note) @ 500 ns
tyHH Vyn Rise and Fall Time (See Note) W 250 ns
trRsp RESET# Setup Time for Temporary ﬁor UTprotect ( W 4 us
. RESET# Hold Time from RY/BY#{Highdor Tempora Vin 4 .

RRB | Sector Unprotect H
Not 100% tested. 6
'gure 7 orary Sector Unprotect Timing Diagram
_ \ /1l
11 R

\ O\ 4

. S— —
Program or Erase Command Sequence

Y
<—tRSP—>;/_\‘/// trre

~_
~

RY/BY#
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SA, A6,
Al, AO

7 4
>< Valid* ><
/ ya

Sector Group Protect/Unprotect

Data

X

——» 1l s

CE#

OE#

Note

‘>

*For sector protect, A6 = 0, Al = 1, AO = 0. For sector unpro& =1,A1= 1\a

17.6 Alternate CE# C Ied E and Program Operations
Parameter - Speed Options
JEDEC Std. % D’e‘ n 60 70 90 Unit
tavay twe Write@ﬁme (Note - Min | 60 70 90 ns
tavwL tas ess i ‘V Min 0 ns
tELAX tan ess Hold T@ Min 35 40 45 ns
toveH m‘. ata Sel Min 35 40 45 ns
tEHDX W Data - Min 0 ns
to ‘HEL uery Time Before Write Min 0 ns
h to WE# Low)
twiEL tws »'Setup Time Min 0 ns
tERWH t%‘ﬁE# Hold Time Min 0 ns
teLEH t CE# Pulse Width Min 25 30 35 ns
teneL tepy CE# Pulse Width High Min 25 30 30 ns
— — Programming Operation Byte Typ 4 us
(Note 2) Word Typ 6
| |G g oprten 4 -
BWHWH2 tWHWH2 Sector Erase Operation (Note 2) Typ 0.4 sec
Notes

1. Not 100% tested.
2. See Erase and Programming Performance on page 51 for more information.
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Figure 17.14 Alternate CE# Controlled Write (Erase/Program) Operation Timings

555 for program PA for program
2AA for erase SA for sector erase

555 for chip erase Data# PoIIing

[ —

posess Y OO0 Xy

le—twe —| | tas >
—(tAy [

wer SN\

OE# iﬂ
—-
\

CE#

~
A
‘U)
AJTli

Data /
—

RESET#

RY/BY#

Notes @K ®\
1. Figure indicates last two bus cycles of a program or er operatioQ

2. PA = program address, SA = sector addre rogram dat

3. DQ7# is the complement of the data writ( device. Doyt | data written to the device.

4. Waveforms are for the word mode. . %
ing, Performance

18. Erase and P

Para bTyp (Note 1) Max (Note 2) Unit Comments
Sector Erase Time c. 0.4 5 sec Excludes 00h programming
; f prior to erasure (Note 4)

Chip Erase Time /™y | Q 28 sec

Byte Program Time G’ a 4 80 us

N4 6 100 us
Accelerated Byte/Word ProgrgmSime 4 70 us Excludes system level
( vMode 12.6 50 overhead (Note 5)

Chip Program Tim

(Note 3) ord Mode 12.0 35 sec

Accelerated Mode 10 30

Notes

1. Typical program and erase times assume the following conditions: 25°C, V¢ = 3.0 V, 100,000 cycles; checkerboard data pattern.
2. Under worst case conditions of 90°C, V¢ = 2.7 V, 1,000,000 cycles.

3. The typical chip programming time is considerably less than the maximum chip programming time listed, since most bytes program faster than the maximum program

times listed.
4. In the pre-programming step of the Embedded Erase algorithm, all bytes are programmed to 00h before erasure.

5. System-level overhead is the time required to execute the two- or four-bus-cycle sequence for the program command. See Table on page 31 for further information on

command definitions.
6. The device has a minimum cycling endurance of 100,000 cycles per sector.
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19. TSOP Pin Capacitance

Parameter Symbol Parameter Description Test Setup

Typ Max Unit
Cin Input Capacitance ViN=0 TSOP 6 75 pF
Cout Output Capacitance Vour=0 TSOP 8.5 12 b‘
Cin2 Control Pin Capacitance ViN=0 TSOP 7.5 9

n - Y&/
Notes \

1. Sampled, not 100% tested.

2. Test conditions Ty = 25°C, f = 1.0 MHz. Q
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20. Physical Dimensions

20.1 TS 048—48-Pin Standard TSOP

2X (N2 TIPS)

STANDARD PIN OUT (TOP VIEW) Q

n : X
| =)
3 | =
SEE DETAIL B =
‘\/ \\/ g\\ L
=', g I
| =
l ==4'"
D1 ﬁ
D
o[ o g J A
2X (N/2 TIPS) v{ % \ N
T ~ __
L8 SEEDETALA

WITH PLATING

: f
\% (©) % //',//’/ //é cl
A ~—nhbl H\ BASE METAL
SECTION B-B

—— GAUGE PLANE

L 0.25MM (0.0098") BSC 1]
I ;

= X=AORB

DETAIL B

Package] TSITSR 048 NOTES:
Jedec MO-142 (D) DD CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm).
(DIMENSIONING AND TOLERANCING CONFORMS TO ANSI Y14.5M-1982)
Symbol | MIN | NOM | MAX
2 ————135 PIN 1 IDENTIFIER FOR REVERSE PIN OUT (DIE UP).
A o005 | — o015 PIN 1 IDENTIFIER FOR REVERSE PIN OUT (DIE DOWN), INK OR LASER MARK.

A2 0.95 | 1.00 | 1.05
bl 0.17 | 0.20 | 0.23
b 0.17 | 022 | 0.27
cl 0.10 — 0.16
c 0.10 — 0.21
D 19.80 | 20.00 | 20.20
D1 18.30 | 18.40 | 18.50

TO BE DETERMINED AT THE SEATING PLANE [-C-]. THE SEATING PLANE IS DEFINED AS THE PLANE OF
CONTACT THAT IS MADE WHEN THE PACKAGE LEADS ARE ALLOWED TO REST FREELY ON A FLAT
HORIZONTAL SURFACE.

DIMENSIONS D1 AND E DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE MOLD PROTUSION IS
0.15mm (.0059") PER SIDE.

DIMENSION b DOES NOT INCLUDE DAMBAR PROTUSION. ALLOWABLE DAMBAR PROTUSION SHALL BE
0.08 (0.0031") TOTAL IN EXCESS OF b DIMENSION AT MAX. MATERIAL CONDITION. MINIMUM SPACE

P > > PP

E 11.90 | 12,00 | 12.10 BETWEEN PROTRUSION AND AN ADJACENT LEAD TO BE 0.07 (0.0028").

e 0.50 BASIC THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10MM (.0039") AND

L 050 | 0.60 | 0.70 0.25MM (0.0098") FROM THE LEAD TIP.

8 0 — 8" LEAD COPLANARITY SHALL BE WITHIN 0.10mm (0.004") AS MEASURED FROM THE SEATING PLANE.
R 008 | — 0.20 DIMENSION "e" IS MEASURED AT THE CENTERLINE OF THE LEADS.

N 48

3355\ 16-038.10c
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21. Revision History
Spansion Publication Number: S29JL032H_00

21.1 Revision A0 (May 21, 2004)

Initial release. @

nitial release B ®

21.2 Revision Al (August 5, 2004) 6 QC)
<

Secured Silicon Sector Flash Memory Region ®Q

Reworded how the Secured Silicon Sector area can be protected.

Removed Secured Silicon Sector Protect Verify flowchart. 6 @
CMOS Compatible @ @

Updated Output Low Voltage.

Erase and Programming Performance O\ 5\0‘

Updated Word and Byte Mode for the Chip Program Time.

21.3 Revision A2 (March 10, 200 \Q \Q\Q

Deleted 55 ns speed option
Changed operating voltage (Vcc) range for 600&

Changed standby current (Iccs, lccas lccs) @0

Deleted Secured Silicon sector prot nctlonall ESET#=VIH method
21.4 Revision B tem , 2005)

Changed data sheet status Advanc Pr |m|nary.

21.5 Reviscg 1 \&@mber 28, 2005)

Removed text ngedte following sections.
DistinCtive €haracte

Eliminate b-bulle e Secured Silicon Sector information bullet.

General Des:m
Eliminated text i S29JL032H Features section.

Device Bus Operations
Added Note and made changes to the S29JL032H Autoselect Codes table.

Eliminated text from the Secured Silicon Sector Flash Memory Region section.

Command Definitions
Modified a note in the S29JL032H Command Definitions table.

DC Characteristics
Modified VOL Parameters.
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21.6 Revision B2 (March 13, 2006)

Erase and Programming Performance
Changed chip program time for byte and word modes.

21.7 Revision B3 (May 19, 2006) \\9@ @ .

Changed document status from Preliminary to Full Production. 0
21.8 Revision B4 (June 7, 2007) Q: @Q
Removed the 7 inch Tape and Reel Packing Type option. ® &

21.9 Revision B5 (August 10, 2007) Q: @s\

DC Characteristics é\ K

Changed V| ko minimum, typical, and maximum values. \

21.10 Revision B6 (March 7, 2008) \Q @
Erase and Programming Performance \
Changed the maximum sector erase time from 2 ndsto 5 se%
Global K \

Corrected minor typos @' : @0

21.11 Revision B7 (J 2008) @'
Word/Byte Configuration

Changed tgyyqy condition fr@un to MK\
21.12 Revus@gés \é\@st 31, 2009)

Secure Sector Memory Region
Modifi \

Section Adde
Factory Locked; d Silicon Sector Programmed and Protected At the Factory

Customer Lockab'€: Secured Silicon Sector NOT Programmed or Protected
At the Factory

In-System Sector Protect/Unprotect Algorithms
Updated table
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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 Cypress Locations.

Products PSoC® Solutions
AUtOMOLIVE.....oeeeiiiieiiiiciieecie cypress.com/go/automotive psoc.cypress.com/solutions
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