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1. INTRODUCTION

The application note introduces how to implement a system design from Winbond
W25Q32BV Flash to Eon EN25Q32B Flash.

2. GENERAL FUNCTION COMPARISON TABLE:
2.1 The following table highlights the major features of these two devices.

Features EN25Q32B W25Q32BV
Voltage range 2.7 ~ 3.6V 2.7 ~ 3.6V
Pin to pin
compatible N/A N/A
(standard SPI mode)
SPI mode Mode 0 / Mode 3 Mode 0/ Mode 3
SPI frequency 104MHz (standard mode) 104MHz (standard mode)
(standard mode) 80MHz @ dual & quad mode 80MHz @ dual & quad mode
Uniform Uniform

1024 sectors of 4K byte
128 blocks of 32K byte
64 blocks of 64K byte

Sector architecture 1024 sectors of 4K byte
64 blocks of 64K byte

Lockable OTP
security sector 512 Byte 1K Byte
EQIO mode
(Full guad mode) Yes No
Block erase
32K Byte No Yes
Program and erase
suspend / resume No Yes
Minimum 100K 100K
endurance cycle
8 pins SOP 200mil 8-pin SOIC 208mil
Package 8 contact VDFN (5 x 6mm) |8-pad WSON (6 x 5mm, 8 x 6mm)
9 16 pins SOP 300mil 16-pin SOIC 300mil
24 balls BGA (6 x 83mm) 8-pin PDIP 300mil
This Application Note may be revised by subsequent versions 2 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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3. HARDWARE CONSIDERATIONS

3.1 Icc comparison

EN25Q32B W25Q32BV ]
Current Max Max Unit
( @ Single 104MHz) (@ Quad 80MHz)

Read lccs 25 18 mA

Page Program (PP) lcca 28 25 mA
Sector Erase (SE) lccs 25 25 mA
Standby lcc1 20 50 HA

This Application Note may be revised by subsequent versions 3 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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3.2 Pin Configuration

8-pin SOP 150mil

For EN25Q32B

°
CS# [ | 1 gl | VCC
DO (DQ;) [] 2 7I_J|NC [DQ3)
WP# (DQ2) [ | a s ] CLK
VSS [ 4 5[] DI (DQy)
For W25Q32BV
s [ e 8 [ 1 wcc
po@o,) [ 2 7 1| HoLp o)
wPioy [ 3 6 [ ] CK
Gho [ 4 5 |1 piooy)
This Application Note may be revised by subsequent versions 4 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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4. SOFTWARE CONSIDERATIONS

4.1 Manufacturer, Memory Type & Device ldentification (M7~M0: manufacture ID,
D15~ID0: memory type, ID7~ID0: memory density) comparison.

For EN25Q32B

OP Code (M7-MO0) (ID15-1D0) (ID7-1D0)
ABh 15h
80h 1Ch 15h
9Fh 1Ch 3016h
For W25Q32BV
MANUFACTURER ID (MF7-MFO0)
Winbond Serial Flash EFh
Device ID (ID7-1D0) (1D15-1D0)
Instruction ABh, 90h 9Fh
W25Q32BV 15h 4016h
This Application Note may be revised by subsequent versions 5 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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4.2. Instruction set comparison

EN25Q32B

W25Q32BV does not support EQIO, RSTQIO, RSTEN, RST, Enter OTP mode instructions.

Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 n-Bytes
Code

EQIO 38h

ReTQIOR]

Release Quad IO or | FFR

Fast Read Enhanced

Mode

RSTEN 66h

ReT() 99h

Write Enable 06h

Write Disable / Exit

OTP mode gt

Read Status 3

Reqgister — (S7-S0)¢ ) cortinuous(?)

Write Status

Register b T

Page Pregram 02h AZ23-A16 A15-A8 AT-AD D7-D0 Mext byte | continuous

Sector Erase / OTP =

Erin 20h A23-A16 A15-A8 AT-AD

Block Erase D8&h AZ3-A186 A15-A8 AT-A0

Chip Erase C7h/ 80h

Deep Power-down Bah

Release from Deep (5)

Power-down, and dummy dummy dummy (ID7-1D0)

read Device 1D ABh

Release from Deep

Power-down

Manufacturer/ 00h (M7-M0O) (ID7-1D0) | (B)

Device ID il <Aty —— 4 01h (ID7-1D0) | (M7-M0)

Read |dentificaticn 9Fh M7-MO) (ID15-1D8) | (ID7-1D0) | (7)

Enter OTP mode 3Ah

Notes:

=k

. R8T eommand only executed if RSTEN command is executed first. Any intervening command will disable Reset.

2. Davice accepts eight-claocks command in Standard SPI made, or twe-clocks command in Quad SPI mode
3. Data bytes are shifted with Most Significant Bit first. Byte fields with data in parenthesis *( )" indicate data being read from the

device an the DO pin

The Status Register contents will repeat continuously until CS#  terminate the instruction
The Device D will repeat continuously until CS# terminates the instruction
The Manufacturer ID and Device ID bytes will repeat continuously until CS# terminates the instruction.

oo e

00h on Byte 4 starts with MID and alternate with DID, 01h on Byte 4 starts with DID and alternate with MID

~

(M7-M0O) : Manufacturer, (ID15-1D8) : Memary Type, (ID7-ID0} : Memory Capacity

This Application Note may be revised by subsequent versions

or modifications due to changes in technical specifications.
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wW25Q32BV

EN25Q32B does not support Write Enable for Volatile Status Register, Read Status
Register-2, Quad Page Program, Block Erase(32KB), Erase / Program Suspend, Erase /
Program Resume, Continuous Read Mode Reset, Fast Read Quad Output, Word Read Quad
I/O, Octal Word Read Quad I/O, Set Burst with Wrap, Read Manufacturer / Device ID by Dual
I/0, Read Manufacturer / Device ID by Quad I/O, Read Unique ID, Erase Security Registers,
Program Security Registers, Read Security Registers instructions.

INSTRUCTION NAME {?:;r[EE.; BYTE 2 BYTE 3 BYTE 4 BYTE 5 BYTE 6
Write Enable 06h
Write Enable for Volatile son
Stalus Register
Write Disable 04h
Read Status Register-1 05h (s7-s0)@
Read Status Register-2 35h (s15-s8)?
Write Status Register 0th (S7-50) (515-S8)
Page Program 02h A23-A16 A15-A8 AT-AD (D7-D0)
Quad Page Program 32h A23-A16 A15-A8 AT-AD | (D7-DO, ..
Sector Erase (4KB) 20h A23-A16 A15-A8 AT-AD
Block Erase (32KB) 52h A23-A16 A15-A8 AT-AD
Block Erase (64KB) D8h A23-A16 A15-A8 AT-AD
Chip Erase C7h/60h
Erase / Program Suspend 75h
Erase / Program Resume TAh
Power-down Bsh
Ez;::ti?us Read Mode FFh FFh
Notes:

1. Data bytes are shifted with Most Significant Bit first. Byte fields with data in parenthesis *(}' indicate data being
read from the device on the DO pin.

2. The Status Register contents will repeat continuously until /CS terminates the instruction.

3. Quad Page Program Input Data:

100 = (D4, DO, ......)
101 = (D5, D1, ......)
I02 = (D6, D2, ......)
103 = (D7, D3, ......)

4. This instruction is recommended when using the Dual or Quad “Continuous Read Mode" feature. See section
112.19 & 11.2.20 for more information.

This Application Note may be revised by subsequent versions 7 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
or modifications due to changes in technical specifications.
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INSTRUCTION NAME BYTE1 BYTE 2 BYTE 3 BYTE4 |BYTES| BYTEG
(CODE)
Read Data 03h A23-A16 A15-A8 AT-AD {D7-D0)
FastRRead 0Bh A23-A16 A15-A8 AT-AD dummy (D7-D0)
Fast Read Dual Qutput 3Bh AZ3-A16 A15-AB AT-AD dummy | (D7-DO, ...)""
Fast Read Quad Output 6Bh A23-A16 A15-A8 AT-AD dummy | (D7-DO, ...*
Fast Read Dual VO BBh A23-AgR! AT-AD, M7-M0® | (D7-DO, ..."
Fast Read Quad VO EBh A23-A0, M7-MO¥ | (x,xxx, D7-DO, ...)* | (D7-DO, ...)*
Word Read Quad /O™ ETh A23-AD, M7-MO¥ | (xx,D7-D0, ... | (D7-DO,...)*
Octal Word Read Quad VO™ E3h A23-A0, M7-M0™ (D7-DO, ...)"*
Set Burst with Wrap TTh xx000x, WE-wat!
Notes:
1. Dual Qutput data
100 = (D6, D4, D2, DO}
101 = (D7, D5, D3, D1)
2. Dual Input Address
100 = A22, A20, A18, A16, A14, A12, A10, AB  AB, A4, A2, AD, MB, M4, M2, MO
101 = A23, A21, A19, A17, A15, A13, A11, A9 A7, A5, A3, A1, M7, M5, M3, M1
3. Quad Qutput Data
100 = (D4, DO, .....)
101 = (D5, D1, .....)
102 = (D6, D2, .....)
103 = (D7, D3, ....)
4. Quad Input Address Set Burst with Wrap Input
100 = A20, A16, A12, A8, A4, AD, M4, MO 100 = x, X, X, X, X, x, W4, x
101 = A21, A17, A13, A9, A5, A1, M5, M1 101 = x, X, X, X, X, X, W5, x
102 = A22, A18, A14, A10, AB, A2, M&, M2 102 = x, X, X, X, X, X, W8, x
103 = A23, A19, A15, A11, AT, A3, M7, M3 03 =x% %X X XX, X
5. Fast Read Quad I/O Data
100 = (x, x, x, x, D4, DO, .....)
101 =[x, x, x, x, D5, D1, .....)
102 = (x, x, x, x, D6, D2, .....}
103 = (x,x, x, x, D7, D3, .....)
6. Word Read Quad I/O Data
100 = (x, x, D4, DO, .....)
101 = (x, x, D5, D1, .....)
102 = (x, x, DG, D2, .....)
103 = (x, x, D7, D3, .....)
7. The lowest address bit mustbe 0. { AD=0)
8. The lowest 4 address bits must be 0. { AD, A1, A2, A3=0)
This Application Note may be revised by subsequent versions 8 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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INSTRUCTION BYTE 1
NAME (CODE) BYTE 2 BYTE 3 BYTE 4 BYTE S BYTE 6
Release Power down / (1)
Device ID ABh durmmy dummy dummy {ID7-1D0)
Manufactyrer/ 90h d d 00h MF7-MFO ID7-1DO
Device ID? ummy ummy (MF7-MFO) | (ID7-IDO)
Manufacturer/Device |1D
92h A23-A8 AT-AD, M[T:0] MF[7:0], ID[7:0
by Dual 1O [7:0] (MF[7:0], ID[7:0))
Manufacture/Device ID
by Quad 1/0 94h | A23-A0, M[7:0] | »ecx, (MF[7:0], ID[7:0]) | (MF[7:0], ID{7:0], ...)
JEDEC ID oFh {MFT-MFQ) {ID15-1D8) {ID7-1D0)
Manufacturer Memory Type Capacity
Read Unigue 1D 4Bh dummy dummy dummy dummy | (ID63-IDD)
Erase 44h AZ23-A16 A15-A8 AT-AD
Security Registers™
Program @ 42h A23-A16 A15-A8 AT-AD (D7-0) (D7-0)
Security Registers
48h AZ23-A16 A15-A8 AT-AD dummy D70
Security Registers™ (D7-0)
Notes:
1. The Device ID will repeat continuously until /CS terminates the instruction.
2. See Manufacturer and Device Identification table for Device ID information.
3. Security Register Address:
Security Register 0:  A23-16 = 00h; A15-8 =00h; AT7-0 = byte address
Security Register 1: A23-16 = 00h; A15-8 = 10h; AT7-0 = byte address
Security Register 22  A23-16 = 00h; A15-8 =20h; AT7-0 = byte address
Security Register 3: A23-16 = 00h; A158 =30h; A7-0 = byte address

Please note that Securty Register 0 is reserved by Winbond for future use. It is recommended to use Security
registers 1- 3 before using register 0.

This Application Note may be revised by subsequent versions 9 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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4.3 Different block protection area
The definition of block protection area is different.

EN25Q32B
Status Register Content Memory Content
gil? gﬁz g:? g::ﬂ Protect Areas Addresses Density(KB) Portion
0 ] ] ] None MNone MNone MNone
0 0 0 1 Block 0 to 62 000000h-3EFFFFh | 4032KB Lower 63/64
0 0 1 0 Block 0 to 61 000000h-3DFFFFh | 3868KE Lower 62/64
0 0 1 1 Block 0 to 59 000000h-3BFFFFh | 3B40KE Lower 60/64
0 1 0 0 Block 0 to 55 000000h-37FFFFh | 3584KB Lower 56/64
0 1 0 1 Block 0 to 47 000000h-2FFFFFh | 3072KB Lower 48/64
0 1 1 0 Block 0 to 31 000000h-1FFFFFh | 2048KEB Lower 32/64
0] 1 1 1 All 000000h-3FFFFFh | 4096KE All
1 ] 0 0 None MNone MNone MNone
1 0 0 1 Block 63 to 1 3AFFFFFh-010000h | 4032KB Upper 63/64
1 0 1 0 Block 63 to 2 3FFFFFh-020000h | 3868KE Upper 62/64
1 0 1 1 Block 63 o 4 AFFFFFh-040000h | 3840KE Upper 60/64
1 1 0 0 Block 63 0 8 3FFFFFh-080000h0 | 35B84KEB Upper 56/64
1 1 0 1 Block 63 to 16 | 3FFFFFh-100000h | 3072KB Upper 48/64
1 1 1 0 Block 63 to 32 | 3FFFFFh-200000h | 2048KEB Upper 32/64
1 1 1 1 All 000000h-3FFFFFh | 4086KB All

This Application Note may be revised by subsequent versions
or modifications due to changes in technical specifications.
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W25Q32BV
CMP =0
STATUS REGISTER!" W25Q32BV (32M-BIT) MEMORY PROTECTION
SEC | T8 | BP2 | BP1 | BP0 | "GiiCks) | aDDRESSES | DENSTY | PORTION®.

X X 0 0 0 NONE NONE NONE NONE

0 0 0 0 1 63 3F0000h = 3FFFFFh 64KB Upper 1/64
0 0 0 1 0 62 and 63 3E0000h - 3FFFFFh 128KB Upper 1/32
0 0 0 1 1 60 thru 63 3C0000h — 3FFFFFh 256KB Upper 1/16
0 0 1 0 0 56 thru 63 380000h — 3FFFFFh 512KB Upper 1/8
0 0 1 0 1 48 thru 63 300000h — 3FFFFFh 1MB Upper 1/4
0 0 1 1 0 32 thru 63 200000h = 3FFFFFh 2MB Upper 1/2
0 1 0 0 1 0 000000h — GOFFFFh 64KB Lower 1/64
0 1 0 1 0 Oand 1 000000h — 01FFFFh 128KB Lower 1/32
0 1 0 1 1 Othru 3 000000h — GBFFFFh 256KB Lower 1/16
0 1 1 0 0 Othru 7 000000h — O7FFFFh 512KB Lower 1/8
0 1 1 0 1 0 thru 15 000000h — OFFFFFh 1MB Lower 1/4
0 1 1 1 0 0 thru 31 000000h = 1FFFFFh 2MB Lower 1/2
X X 1 1 1 0 thru 63 000000h — 3FFFFFh 4MB ALL

1 0 0 0 1 63 3FF000h - 3FFFFFh 4KB U -1/1024
1 0 0 1 0 63 3FEQ0Oh - 3FFFFFh 8KB uU-1/512
1 0 0 1 1 63 3FC000h — 3FFFFFh 16KB U - 1/256
1 0 1 0 X 63 3F8000h — 3FFFFFh 32KB U-1/128
1 1 0 0 1 0 000000h — O00FFFh 4KB L-1/1024
1 1 0 1 0 0 000000h - 001FFFh 8KB L-1/512
1 1 0 1 1 0 000000h = 003FFFh 16KB L - 1/256
1 1 1 0 X 0 000000h — O07FFFh 32KB L-1/128

Note:

1. x=don't care
2. L= Lower; U= Upper
This Application Note may be revised by subsequent versions 11 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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CMP =1
STATUS REGISTER!" W25Q32BV (32M-BIT) MEMORY PROTECTION
SEC | T8 | BP2 | BP1 | BP0 | "Giock(s) |  ADDRESSES | DENSITY | PORTION®.

X X 0 0 0 ALL 000000h — 3FFFFFh 4MB ALL

0 0 0 0 1 0 thru 62 000000h — 3EFFFFh 4,032KB Lower 63/64
0 0 0 1 0 0 and 61 000000h — 3DFFFFh 3,968KB Lower 31/32
0 0 0 1 1 0 thru 59 000000h — 3BFFFFh 3,840KB Lower 15/16
0 0 1 0 0 0 thru 55 000000h = 37FFFFh 3,584KB Lower 7/8
0 0 1 0 1 0 thru 47 000000h — 2FFFFFh 3MB Lower 3/4
0 0 1 1 0 0 thru 31 000000h — 1FFFFFh 2MB Lower 1/2
0 1 0 0 1 1 thru 63 010000h — 3FFFFFh 4,032KB Upper 63/64
0 1 0 1 0 2and 63 020000h — 3FFFFFh 3,968KB Upper 31/32
0 1 0 1 1 4 thru 63 040000h — 3FFFFFh 3,840KB Upper 15/16
0 1 1 0 0 8 thru 63 080000h — 3FFFFFh 3,584KB Upper 7/8
0 1 1 0 1 16 thru 63 100000h = 3FFFFFh 3MB Upper 3/4
0 1 1 1 0 32 thru 63 200000h — 3FFFFFh 2MB Upper 1/2
X X 1 1 1 NONE NONE NONE NONE

1 0 0 0 1 0 thru 62 000000h — 3FEFFFh 4,092KB L - 1023/1024
1 0 0 1 0 0 thru 62 000000h — 3FDFFFh 4,088KB L-511/512
1 0 0 1 0 thru 62 000000h — 3FBFFFh 4,080KB L - 255/256
1 0 1 0 X 0 thru 62 000000h — 3F7FFFh 4,064KB L-127/128
1 1 0 0 1 1 thru 63 001000h — 3FFFFFh 4,092KB U - 1023/1024
1 1 0 1 0 1 thru 63 002000h — 3FFFFFh 4,088KB U-511/512
1 1 0 1 1 1 thru 63 004000h — 3FFFFFh 4,080KB U - 255/256
1 1 1 0 X 1 thru 63 008000h — 3FFFFFh 4,064KB U-127/128

Note:

1. x=don't care
2. L= Lower; U= Upper
This Application Note may be revised by subsequent versions 12 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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4.4 Different RDSR bit definition
The definition of RDSR bit S5 and S6 are different, and EN25Q32A does not have S8 ~
S15 bits.

EN2s5a328 | |

57 S6 S5 S4 S3 S2 S1 S0
SRP lotPtock| | oo BP3 BP2 BP1 BPO WEL b4
Regi:ter bit (WP# disable) (Block {Black {Black {Black (Write Enable Pr‘g‘gréss it
( its) its} its) its) ) !
Pratect (note 1) Protected bits) | Protected bits) | Protected bits) [ Protected bits) Lateh) (Note 3)
=WP# 1 =write 1 = write
1 =status 1=0TP Z :
ragistar write | sector is df"‘?'f'le_, (note 2) (note 2) (note 2) (note 2) _enahle. _oper;_ancn_
disable rs 0 =WpP& 0 =notwrite |0 = notin write
: P enable gnable aperation
MNon-volatile bit Man-volatile bit |Non-volatile bit.| Mon-valatile bit | Non-volatile bit|Non-volatile bit|  volatile bit volatile bit
Note

1. In QTP mode, SRP bit is served as OTP_LOCK bit.
2. Seethe table ‘Protected Area Sizes Sector Organization”.

|

W25Q32BV

57

SRPO| SEC | T8 | BP2 | BP1 | BPD | WEL | BUSY

STATUS REGISTER PROTECT O ]
(non-volatile)

SECTOR PROTECT
(non-volatile)

TOP/BOTTOM PROTECT
(non-volatile)

BLOCK PROTECT BITS
(non-volatile)

WRITE ENABLE LATCH

ERASE/WRITE IN PROGRESS

58

5
5
5
5
5
I
R 8 |em
I

SRP1

SUSPEND STATUS ——

COMPLEMENTPROTECT
(non-volatile)

SECURITY REGISTER LOCK BITS
(non-volatile OTP)

QUAD ENABLE

(non-volatile)

STATUS REGISTER PROTECT 1
(non-volatile)

This Application Note may be revised by subsequent versions 13 ©2005 Eon Silicon Solution Inc.  www.eonssi.com
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5. PERFORMANCE DIFFERENCES

5.1 ERASE AND PROGRAM PERFORMANCE

The erasing and programming performance comparison.

Parameter EN25Q32B W25Q32BV Unit
Typ Max Typ Max
Page programming time 0.8 5 0.7 3 ms
Sector erase time 0.05 0.3 0.03 0.2 sec
Block erase time 0.2 2 0.15 1 sec
Chip (Bulk) erase time 15 25 7 15 sec
5.2 KEY AC PARAMETER PERFORMANCE
Parameter EN25Q32B W25Q32BV
tcn (serial clock high time) Min @ 4ns Min @ 6ns
tcL (serial clock low time) Min @ 4ns Min @ 6ns
tccn(serial clock rise time) Min @ 0.1V /ns Min @ 0.1V / ns
tcc(serial clock fall time) Min @ 0.1V /ns Min @ 0.1V / ns
tcusH(CSH# active setup / hold time) Min@ 5ns Min @ 5ns
tsns (CS# high time) Min @ 50ns Min @ 5ns
tosu(Data in setup time) Min @ 2ns Min @ 1.5ns
ton(Data in hold time) Min @ 5ns Min @ 4ns

This Application Note may be revised by subsequent versions 14 ©2005 Eon Silicon Solution Inc.
or modifications due to changes in technical specifications.
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