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h bescriop BY5Q64EL

1. Description

TheBY5Q64iEd M®4 t Seri al Peripheral I nteufppoet SRIhe
standard Seri al Peripheral I nterf-akceck SPilhst Duatl Vi &
QuaReri pher al Interface (QPI): Serial Clock, Chip
(/7 wWpP) , and I/ O3 (/ HOLD) . SPI 8M#Iz o cakr ef rseugpupeonrctieeds ao
equivalent cléldk gVkze x @f) 2 or 3RUHazl VIO 49 nd o4 Quad
I/ O whkéemguthe Fast Renadd QPdali/Matarduct i ons. These

outperform standard AdAisygyndcrraddwed Flasd Ined mori es.

Mode allows for efficient -arleonadk s noesdarveecrshiesdand ht @ sr d e
24t addr es s, all owing true XhP (feaxecaeetsé nghe pl aw

voltage power sulp.pyl tlr &@®ditng from

Addi tionally, t he devi ce supports FEDEDX asndantdhr d
10d4tes Security Registers.

I n order to meet enviBoynaneMit @l o @ lfedq@in is SeCBPRAOB i | ,
8pad WSOMmMGaxn5d ot heor depecpatkages,B@y & aMiec rcoalt eaattrsc
for ordering information

Fgurle Logic diagram

vaCc

'S —9  BY25QXX
IWP —Q

/HOLD —(Q

VSS
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Description

BY5Q64EL

2. Signal Description

During all operations, VCC must be held stable and within the specified valid range: VCC (min) to

VCC (max).

All of the input and output signals must be held High or Low (according to voltages of VIH, VOH,

VILorVOL,seeDCEl ectri cal

C h Bhesa signadsrarie describednext.

2.1 Input/Output Summary
Table Signal Names
Pin Name | / QDescription
/ICS I Chip Select
Serial Output for single bi
2o (o) I/OQuad Il nstructions
Write Protect in single bilt
WP (1 02) I/OQuad mode. Thei si gnadpl rraegsllla
may be |l eft unconnected in
Quad I nstructions
VSS Ground
Seri al Il nputdat ar | sishgluet biol
=l (L ow) I/OQuad l nstructions
SCLK I Seri al Cl ock
Hol d (pause) seri al transf
Il nstrulc®3 onhel /Qblael si gnal h ¢
RokE {19 I/Opu-|u|b resi stor awmrdc oomanye chi ee dl
system if not used for Quadg
VCC Core and |1/ O Power Supply

2.2 Chip Select (/CS)

The chip select signal indicates when an instruction for the device is in process and the other
signals are relevant for the memory device. When the /CS signal is at the logic high state, the
device is not selected and all input signals are ignored and all output signals are high impedance.

Unless an internal Program, Erase or Write S
the device will be in the Standby Power mode

tatus Registers embedded operation is in progress,
. Driving the /CS input to logic low state enables the

device, placing it in the Active Power mode. After Power Up, a falling edge on /CS is required prior

to the start of any instruction.

2.3 Serial Clock (SCLK)

roiust ipnug

This input signal provides the synchronization r
addresses, or data input ar e IKatscihgendalo n Dtahea
after the falKl.ing edge of SC

FeBO02 Retl 6/80



@Signal Description BY25Q64EL

(7
A

2.4 Serial Input (SI)/IO0

This igpat s used to transfer data serially into
and dat e programmed. Values are ISTL&Khedkosighalri

S becomes |1 O0 an input and nosutrpuucodtri dounese eigv iDu@g | i s
addresanedsdata to be programmed (val$ClsKllocke hseidg manl
as well asdatha ftomgt ha$SCa)KI i ng edge of

2.5 Serial Data Output (SO)/101

This output signal is used to transfer data serially out of the device. Data is shifted out on the
falling edge of the serial SCLK clock signal.

SO becomes 101 an input and output during Dual and Quad Instructions for receiving instructions,
addresses, and data to be programmed (values latched on rising edge of serial SCLK clock signal)
as well as shifting out data (on the falling edge of SCLK).

2.6 Write Protect (/WP)/102

WheMWP is driven Low (VIL), while theadSSSKP0y Régitd
St aRegi sters (SR2[0] and SR1[7]) are set to 0 and
the SRagiusters. This prevents any alteration of th
dat a bnyetneosr yi nartelme phat e @caBleadc bgPrt dhvB& 4t s BIPB the
us raergei shthesrdswparroet ect ed against dWPar enmaii fs chowc
P function is not available when the Quad mod
[1]=1) .

P function is replaced by 102 for i nput and

esses, bandprdoagtraammed (values are@fSQahsa hpenda | g n arsi
as shiftinfgaloluitn gbdtiddWPoofats han i-inpg er @mai stpadde
uncohwWwWkstad; VIH and may behbseftsvyastemnettadt,i
mode .

Ossv 4 ~—Ho ~
cocoaoaST NS~ o
o —a TS O
as--2 8%7

N
\I

HOLD (/HOLD) /RESET /103

ThMHOLDunction is only ,awadidacthbbh e whrehi QE=Od ei t her
or as a [/ RESET pin dependilnfg Q@tm=HaLaltuunsc tReogni sitse rd isses

the pin acts as dedandat EHORBS&TI fOnptnon i s not av
When QE=HBOLRIIE G,eHOLD signal goes |l ow to stop any
with the device, but doesndét stop the operation of
progress.

The operatioenefd$ MHOeD,| aw, and starHOLDnsifahali ngwie

SCLK signal being low (if SCLK is not being | ow, }
|l ow) . The HOLD conditi ¢HOLeDn &ss gorm |l r iwd itrhg Se&CdKe befi ng
not being |l ow, HOLD operation wil!/ not end until S

2.8 VCC Power Supply

VCAd s the suppily twvhmétagegle voltage used for all (
program, and erase.

FeB0O2 Retl 7180
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{i
A

2.9 VSS Ground

VSS is the reference for the VCC supply voltage.

FeB0O2 Retl 8/80



Bl ock/ Sector

Addr e

BY5Q64EL

3. Block/Sector Addresses

Tab?'eBl ock/ Sector

fBWbrQobsAsEds o

Me mor Bi g B Bl ock Bl ock Sect
Densi| GMbi)t|(64k | (32K K S€cthNorigi "o Address 1
Sector 4 O0O0O0ODODW®FF
Habf oc ' ' '
Sect/of 4 O0700OW FF
Bl ock
Sect8or 4 0O080MMIBFF
Habf oc ‘ 4 '
Sectlbr 4 OG0 0O0GOOFFFF
Big B . ‘ ' . .
0
Secti2dO 4 OFO O OOHO FFH
Habf oq . . .
30
Sect2dr7 4 OF7 0O OOHY FFH
Bl okXk
SectdmB OF8 0 OOH8 F F H
Habf oq . . :
31
Sectodb 4 OFF O OOFF F F H
6 Mb i ' ‘ ' ' '
Sectldm® 4 70000000 FF F
Habf og . . .
224
Sectldm® 4 707 0 0O00Y FF F
Bl ok
Sectl@&10 708 0 0048 FF F
Habf og . . .
225
Sectl@&n0 4 70F0OO0Q0FFFF
Big B . ‘ t . .
7
Sect2®8 4 7PO040GI®FFH
Habf oq . . .
28
Sect2®8 7THOOGI¥ FFH
Bl ok X7
Sect20#d 4 7F8 0 OGH8 F F H
Habf oq . . :
25
Sect2®#d 4 7TFOO0OUOKWFFH
Not es:
1. BiRl ock = BUBI bokm and8Mthise si ze i s
2. Bl oclkni=fB®BIr anc k , and the size is 64K bytes.
3. Hal f bl ock = Half Uni 82kmbBtesk, and the
4, Sector = Uniform Sector, and the size is
FeBoO02 Retl 9/80
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W sSPIIQPIperation BY5Q64EL

4. SPI Operation

4.1 Standard SPI Instructions
ThBY5Q64Elatures a serialnpdrisplgeaals bumser Saceé al C
Sel S, ( Seri al Data I nput (SI) and Seri al Data Out

supported. l nput data is |l atched on the rising edg
of SCLK.

4.2 Dual SPI Instructions

Th&8Y5Q64sEupports Dual SPI operation when wusing th

ADual I/ O Fast Readd (BBH) and ARed@2Manuhatctruwurce.i
These instructlons all ow data to be tranefefréedet c
standard SPIl . Whe using the Dual SPI instruction
pi ns: I O0 and 1 O1.

4.3 Quad SPI Instructions

Th8Y25Q64sEupports Quad SPI operation when using t he
AQuad |/ O OFE®H$)t cRead |/ O word Fast ReadOoO(E7H), 0Read
Quad |/ 00(94H) and AQuiams tPraget |P0msgra?inm&§@HdasarUOt
transfoerorred rtom the device at four times the rate |
SPI instruction the SI and SO pins become bidirec

/| HOLD pins become | 02 and | 0O3. Qwad aS PRIl ei Matardu cEtniad
(QE) in Status Register to be set.

4.4 QPI Instructions

Th8Y25Q64sEuports Quad Peripheral I nterface (QPI) op
switched from Standard/ Dual/ Quad SPlI mode to QPI m
The typical SPI prot olcong riemati mwest itdhmt ctdhdeee dbeeyii rege s

only via DI pin in eight serial clocks. The QPI mo
code, thus only two serial clocks are required. T
overhead and i mprove @aystXelnP peenrvfiorommamecnet .i nSt andar
mode and QPI mode are exclusive. Only one mode <cal
(38h) o and AExit QPI (FFh) o instructions are usec
poweaep or aftersat suEritavad ree Reéaetd ReG&eh) (99h) 0 instr.L
default state of the device is Standard/ Du-al/ Quad
vol atile Quad Enable bRti $§QEpquNnrt®dd atvneb Raegiéesntge rQF
instrams, the DI and DO pins become bidirectional
become | 02 and | O3 respectively.

FeBO2 Retl 10/80



J SPIIQ®Iper ati on BY5Q64EL

4.5 Switch between SPIl and QPI operation

Power Up

l

5 Device initialization
g & Status Register refresh
o
]
=
=
T eoh+ooh | &
- Standard/Dual/Quad SPI Operations —— o
(SPI) °
@
| 1 E
38h FFh 3
(SPI) (QPI)
, 66h+99h
Pl Operations —
FIoP (@PY
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JQOperation Features BY5Q64EL

5. Operation Features

5.1 Supply Voltage

5.1.1 Operating Supply Voltage

Prior to selecting the memory and issuing instructions to it, a valid and stable VCC voltage within

the specified [VCC(min), VCC(max)] range must be applied (see EIl ect r i c al Chimracteri
order to secure a stable DC supply voltage, it is recommended to decouple the VCC line with a

suitable capacitor (usually of the order of 10nF to 100nF) close to the VCC/VSS package pins.

This voltage must remain stable and valid until the end of the transmission of the instruction and,

for a Write instruction, until the completion of the internal write cycle (tW).

5.1.2 Power-up Conditions

When the power supply is turned on, VCC rises continuously from VSS to VCC. During this time,
the Chip Select (/CS) line is not allowed to float but should follow the VCC voltage, it is therefore
recommended to connect the /CS line to VCC via a suitable pull-up resistor.

In addition, the Chip Select (/CS) input offers a built-in safety feature, as the /CS input is edge
sensitive as well as level sensitive: after power-up, the device does not become selected until a
falling edge has first been detected on Chip Select (/CS). This ensures that Chip Select (/CS) must
have been High, prior to going Low to start the first operation.

5.1.3 Device Reset

In order to prevent inadvertent Write operations during power-up (continuous rise of VCC), a
power on reset (POR) circuit is included. At Power-up, the device does not respond to any
instruction until VCC has reached the power on reset threshold voltage (this threshold is lower
than the minimum VCC operating voltage definedinP o weurp Ti )ni ng

When VCC is lower than Vw, the device is reset.

5.1.4 Power-down

At Power-down (continuous decrease in VCC), as soon as VCC drops from the normal operating
voltage to below the power on reset threshold voltage(Vw), the device stops responding to any
instruction sent to it. During Power-down, the device must be deselected (Chip Select (/CS) should
be allowed to follow the voltage applied on VCC) and in Standby Power mode (that is there should
be no internal Write cycle in progress).

5.2 Active Power and Standby Power Modes
When Chip Select (/CS) is Low, the device is selected, and in the Active Power mode. The device

consumes ICC.

When Chip Select (/CS) is High, the device is deselected. If a Write cycle is not currently in
progress, the device then goes in to the Standby Power mode, and the device consumption drops
to ICC1.

FeBO2 Retl 12/80
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5.3 Hold Condition

When QE=0, HOLD/ RST=0, the Hold (/HOLD) signal i s
with the device withseguersettDugi hhet beodbdaidgcond
OQut put (SO) is high impedance, and Seri al Data Inp

To enter the Hold condition, the device must be se
dewi d s kept selected, for the whole duration of th
is in the Hold condition, has the effect of resett
be used i f it is required Heoemn eisetprangr egsv.cesses t

The Hold condition starts when the Hold (/HOLD) signal is driven Low at the same time as Serial
Clock (SCLK) already being Low (as shown in Figure 5).The Hold condition ends when the Hold
(HOLD) signal is driven High at the same time as Serial Clock (C) already being Low. Figure 5
also shows what happens if the rising and falling edges are not timed to coincide with Serial Clock
(SCLK) being Low.

Fi gbfdol d condition activation

ICS

/HOLD

FeBO2 Retl 13/80
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5.4 Software Reset & Hardware RESET
5.4.1 Software Reset

The BY25Q64EL can be reset to the initial power-on state by a software reset sequence. This
sequence must include two consecutive instructions: Enable Reset (66h) & Reset (99h). If the
instruction sequence is successfully accepted, the device will take approximately 300uS (tRST) to
reset. No instruction will be accepted during the reset period.

5.4.2 Hardware Reset (/HOLD pin)

The BY25Q64EL can also be configured to utilize hardware /RESET pin. The HOLD/RST bit in the
Status Register-3 is the configuration bit for /HOLD pin function or /RESET pin function. When
HOLD/RST=0 (factory default), the pin acts as a /HOLD pin as described above; when
HOLD/RST=1, the pin acts as a /RESET pin. Drive the /RESET pin low for a minimum period of
~1lus (tRESETW) will reset the device to its initial power-on state. Any on-going Program/Erase
operation will be interrupted and data corruption may happen. While /RESET is low, the device will
not accept any instruction input.

If QE bit is set to 1, the /HOLD or /RESET function will be disabled, the pin will become one of the
four data 1/O pin.

Hardware /RESET pin has the highest priority among all the input signals. Drive /RESET low for a
minimum period of ~lus (tRESETW) will interrupt any on-going external/internal operations,
regardless the status of other SPI signals (/CS, CLK, 10s, /WP and /HOLD).

Notes:

1. While a faster /RESET pulse (as short as a few hundred nanoseconds) will often reset
the device, a 1us minimum pulse is recommended to ensure reliable operation.

FeBO2 Retl 14/ 80
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5.5 Write Protect Features

1. Software PHMmbegt)iaomay

-The Bl ock Protect (BP4, BP3, BP2, BP1, BPO) bit
that can be read but not change.

2. Hardware H3todtewd isdrrWP going | ow to protected th
Regi ster.

3. Deep PDownm: Il n Deé&emwnP dedare , al | instructions ar
Rel ease frombDdwe pM®odeeirnstruction.

4. Devi ce resets when VCWMpbDa~ pegvewr t i e spmoowedt h e
BY5Q64vELIdi niain a reset condittbneshol &é wW&ICue so

While repenratiadhns are di sabled and no instructio
5, Time del ay write-upDsabhg-upbtaenrd RdWwernr ehee¥@G6 vol
VCGmi,nyall program and erase related instructions

tVSL Tihnesl udes the Write Enabl e, Page Program, Se
and the WrRietge sSteat usnstructi ons.

6. WriBEreabl e: The Write Enable instruction is set t
return to reset by following situation:
-Poweéeup

-Write Disable

Write StatWheRbgrsthe SR isrptoatrectedreWElL )wi |l |
-Page Pr(Wbeamer the program arreat dursn protreed etd, V
-Sector Erase/ Bl oc kWhEertalseed ICtha mwe aEriassepr ot ect ed,

return)to reset

-Software Reset

-Har dwar e Reset

7. One Time POD®DByamrite protection for array and
Regi.ster

FeBO2 Retl 15/80
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5.6 Status Register
5.6.1 Status Register Table
See T a b B fer detail description of the Status Register bits.

TabBe Status Register

SR3
S23 S22 S21 S20 S19 S18 S17 S16
HOLD/RST DRV1 DRVO Reserved | Reserved | Reserved | Reserved | Reserved
Default @ 0 0 0 i | : : !
SR2
S15 S14 S13 S12 S11 S10 S9 S8
SUS1 CMP LB3 LB2 LB1 SUS2 QE SRP1
Default @ 0 0 0 0 0 0 0 0
Re a@n | OTP OTP OTP |[Re a@n |
SR1
S7 S6 S5 S4 S3 S2 S1 SO
SRPO BP4 BP3 BP2 BP1 BPO WEL WIP
Default @ 0 0 0 0 0 0 0 0
Re a@n I|[Re a@n |
Notes:
1. Thdefault value is set by Manufacturer during
text
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5.6.2 The Status and Control Bits

5.6.21WI P bit

The Write in Progress (Wl P) bit indicates whether
status progress.s tWhren WI P bit sets to 1, means the devi
status register progress, when nMtP ibn tprscegrsand/,erme
status register progress.

56.22 WEL bit

The Write EMWEDBbDIiet Liandihcates the status of the intei
to 1 the internal Write Enable Latch is sedget when
and no Write Status Regiasncsetrr,u cPtrioqgm ains oa c cEe patsead .

562.3BP4BP3BP2, BP1, BPO bits

The BlockBFPBEBeB8P2( BP1, BRWQ I atiitlse.arTehenyondef i ne t
area to be softwaProprameaneé dErnghe sisendti t sctairensvr it
the Write Status RegWPsst®,r tahres tBrl watlB PAEB P3BWRden 8 P 1,
BPO) bits are set to 1, the r dab&ab [7)enebneocroymeasr e a
protected against Page Programtredti eomsEr dathe ®&EBrhdc
BP4ABP3 BP BP1, BPO) bits can be written perohvaisded t
not be&@hes€hipnBErtasexéomtfedt,he BIl(oBEARRRABPGAbe cdts ar e

0 and CMPh=e0 BRrmoact{eBcPBRR 1IBBPO) bilt andr EMP=1.

56.24 SRP1, SRPO bits

The Status Register ProtectvdISRiPill ea nRle &SR/PWr)i tha thsi te

register. The SRP

pr atte on,

bits
powedownpet yohecki me

of W i
protect

the method
programmabl e

control

Tabde Status Register protect tabl e
SRP1 | SRPO | /WP | Status Register Description
0 0 X Software The Status Register can be written to after a Write
Protected Enable instruction, WEL=1.(Factory Default)
Hardware /WP=0, the Status Register locked and cannot be
0 1 0 :
Protected written.
0 1 1 Hardware /WP=1, the Status Register is unlocked and can be
Unprotected written to after a Write Enable instruction, WEL=1.
Power Suppl Status Register is protected and cannot be written
1 0 X pp){ to again until the next Power-Down, Power-Up
Lock-Down( 1) cycle
One Time Status Register is permanently protected and
1 1 X ; ;
Program( 2) cannot be written to.
Not es:
1. When SRP1, SRPO=-Dolwn,hO0)RpweenPolwe rwi | | change SR
(0, 0) state.
2. The One time Program feature is available wupo
Mi croel ectronics for details.
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5.6.25QE bit

he Quad Enabl e (dQIEgt iblid Read/ Wroint e bit in the Sta
P and QPI operation. When the QE bit is set to
nable. When the QE pihe Qsaset O2 and | O3 pins are
ever be set to 1 during standard SPI or Dual SPI
he power supply).

E bit is required to be set t o ulcthiedm rteo issveiuticnhg tal
rom Standard/ Dual/ Quad SPI mode to QPI mod e ; ot he
When the device is in QPI mbWeit ESbatuwi Régr semai a
QPlI mode cannot chabge QE bit from 1 to

5626 LB3/LB2/4B1 bit

Th&ecurity RqlgB Z/tleBRblslaBatwroem ol at i | e One Ti mei RArogr an
Status R eSgiissg ftehra t provide the write protect contr

Regi sters The defaultisyaregostéeéBsiar@®d,urnlheclked.u
i ndividually using the Write Register timesysatcei on.
to 1l1Sectheity Registews!lwilplermaceme | yead

56.27CMP bit

Th€ompl ement Prboittecity déCavPo)h e Read/ Wri t e Bil®¥. i htthe
is used in cBPROchitonn tdheprovide more flexibility
see the Status registers Memory Prot €MPi=@n tabl e f

5.6.2.8 SUS$/ SUBIgt

Th8uspend (SURtairsd )BEBR2reead osminy tihiet st aiS4Ls medi SLOr
thatseet to 1 af tPerogiaemSwtsipreqnda (75H) TheasErasei mspe
will set SUS1 to 1, and t he ®0 dlghrea n$ USunsdp eSatS2wiel | s
cleared Progd amREsasme (7AH) instruct-down as-ppwé as
cycl e.

5.6.29 HOL D/ PST

Theé HOLD or [/ RESEM (PHQOL ODFBURETI)iso used to determine w
/| RESET function shoultdhebehairmpMaerree ngierd. oWhen HOLD/
default), atshd HOILD; awthen HELD/ RETslast hRESET. Howeyv
/| RESET funct iawmablar ewhoeml yQE=0. 1, f tQE i/ HO&Bt and /[ F
functions are disabled, the pin acts as a dedicate

FeBO2 Retl 18/ 80
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5.6.2.10 DRV1/ DIR¥O

ThOutput Dri iRV BRKR¥)&rigtsh are used to determine the
for the Read instruction

Tabb'eTh®O®ut put Driver Strength

DRV1, DRVO |[Driver Str en¢(
00 25%(def aul t)
01 50 %

10 7 %0
11 100 %

FeBO2 Retl 19/80
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5.7

Array Memory Protection

5.7.1 Block Protect Table

Tab6'eBY25 Q6 4BHIlokMe mor y

Pr d tCeMPt=i09 n

Status Register Content

Memory Content

BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 126 to 127 | 7EO0000H-7FFFFFH | 128KB Upper 1/64
0 0 0 1 0 124 to 127 | 7CO000H-7FFFFFH | 256KB Upper 1/32
0 0 0 1 1 120 to 127 | 780000H-7FFFFFH | 512KB Upper 1/16
0 0 1 0 0 112 to 127 | 700000H-7FFFFFH 1MB Upper 1/8
0 0 1 0 1 96 to 127 | 600000H-7FFFFFH 2MB Upper 1/4
0 0 1 1 0 64 to 127 | 400000H-7FFFFFH 4MB Upper 1/2
0 1 0 0 1 Otol 000000H-01FFFFH | 128KB Lower 1/64
0 1 0 1 0 Oto 3 000000H-03FFFFH | 256KB Lower 1/32
0 1 0 1 1 Oto7 000000H-07FFFFH | 512KB Lower 1/16
0 1 1 0 0 0to 15 000000H-0FFFFFH 1MB Lower 1/8
0 1 1 0 1 0to 31 000000H-1FFFFFH 2MB Lower 1/4
0 1 1 1 0 0to 63 000000H-3FFFFFH 4MB Lower 1/2
X X 1 1 1 0to 127 000000H-7FFFFFH 8MB ALL
1 0 0 0 1 127 7FFO00H-7FFFFFH 4KB Top Block
1 0 0 1 0 127 7FEO00H-7FFFFFH 8KB Top Block
1 0 0 1 1 127 7FCO00H-7FFFFFH | 16KB Top Block
1 0 1 0 X 127 7F8000H-7FFFFFH 32KB Top Block
1 0 1 1 0 127 7F8000H-7FFFFFH 32KB Top Block
1 1 0 0 1 0 000000H-000FFFH 4KB Bottom Block
1 1 0 1 0 0 000000H-001FFFH 8KB Bottom Block
1 1 0 1 1 0 000000H-003FFFH 16KB Bottom Block
1 1 1 0 X 0 000000H-007FFFH 32KB Bottom Block
1 1 1 1 0 0 000000H-007FFFH 32KB Bottom Block

FeBO2

Retl
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Tab7T’eBY5Q64BHLo MEmor y Pr dtCavdPt=ilgn

Status Register Content Memory Content
BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion
ALL 000000H-7FFFFFH ALL ALL

0to 125 000000H-7DFFFFH | 8064KB | Lower 63/64

Oto 123 000000H-7BFFFFH | 7936KB | Lower 31/32

0to 119 000000H-77FFFFH | 7680KB | Lower 15/16

Oto 111 000000H-6FFFFFH 7MB Lower 7/8
0to 95 000000H-5FFFFFH 6MB Lower 3/4
0 to 63 000000H-3FFFFFH 4MB Lower 1/2

210127 020000H-7FFFFFH | 8064KB | Upper 63/64

410 127 040000H-7FFFFFH | 7936KB | Upper 31/32

8 1o 127 080000H-7FFFFFH | 7680KB | Upper 15/16

16 to 127 | 100000H-7FFFFFH 7MB Upper 7/8

32t0 127 | 200000H-7FFFFFH 6MB Upper 3/4

64 to 127 | 400000H-7FFFFFH 4MB Upper 1/2
NONE NONE NONE NONE

0 tol27 000000H-7FEFFFH | 8188KB | L-2047/2048

0to 127 000000H-7FDFFFH | 8184KB | L-1023/1024

0to 127 000000H-7FBFFFH | 8176KB L-511/512

Oto 127 000000H-7F7FFFH | 8160KB L-255/256

0to 127 000000H-7F7FFFH | 8160KB L-255/256

0tol27 001000H-7FFFFFH | 8188KB | U-2047/2048

0to 127 002000H-7FFFFFH | 8184KB | U-1023/1024

Oto 127 004000H-7FFFFFH | 8176KB U-511/512

0to 127 008000H-7FFFFFH | 8160KB U-255/256

RlR|Rr[RP|R|FRP|R|[R|R|R]X]|O|O|C|O|O|O|O|O|Oo|O|O|O|X
L I I G =l =l =l =1 =] b d I N R L L L= k=R k= (=l (=l I=X =) D=4

Il Ll k==l k=] L] L k=l k=l =] I L Ll Ll = (= K=l Ll e el (ol ol o)

Rlo|lkr|[r|lolr|o|lr|[r|o]lr]|r|olo|r|r|lo]lr|o|lo|r|r|o]lo

o|X|[r|olr]Oo[X|rr|[Oo|lRr]||O|FR|O|FR|O|R|O|R|O|R|O|R]O

0to 127 008000H-7FFFFFH | 8160KB U-255/256
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6. Device Identification

Three Illengdaywartd osrspported to access device identi
manufacturer, device type, and capacity (density).
as shmownhe below tabl e.
Tab8BY5Q64HL Defi bhi i on t a
Operation Code M7-MO ID15-1D8 ID7-1DO
9FH 68 60 17
90H/92H/94H 68 16
ABH 16
FebBo2 Reitl 22/80
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7. Instructions Description

Al l instructions, addresses and data are shifted i
significant bit on the first wisThgngedigke odn&Ch Kt a
code must be shifted in to the device, most signif
rising edges of SCLK.

Sedabde every instruction dbdgqeenaststuant © nwictold ea ®nr

instruction, this might be followed by address byt
be driven high after tstkeg uleamisxcte hthiats dfe etnh e hii f &€ terdu d tni.

of Read, Fast Read, Read Status Register or Releas
| D, t hei nshiinfstterducti on sequence is followed by a dat
after atnhye bdat aosfequence is being shifted out.

For the instruction of Page Program, Sector Erase,
Write Enabl e, Write-Dhbiwsnahlnes edimiCBeaapmsPower dri ven hi
at a byaeyboonlder wi se ejheectiends,t rauncd iiokna tn it sre k€ 8 uma s
drihigh when the number of c¢clock pulses after [/ CS b
For Page Program, if at any time the input byte is

not be reset.

]
I
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Tab9. st uct an Se fTable

I nstructi dfS$faendaall/dual / Quad SPI Instructions)
Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
Write Enable 06h
Volatile SR Write Enable 50h
Write Disable 04h
Read Status Register-1 05h (S7-S0) 2)
Write Status Register-1¢ 4) 01h (S7-S0)( )
Read Status Register-2 35h (S15-S8)( 2)
Write Status Register-2 31h (S15-S8)
Read Status Register-3 15h (S23-S16)¢ 2)
Write Status Register-3 11h (S23-516)
Chip Erase C7h/60h
Erase/Program Suspend 75h
Erase/Program Resume 7Ah
Power-down B9h
Release Power-down / ID ABh Dummy Dummy Dummy (ID7-IDO)¢ 2)
Manufacturer/Device 1D 90h Dummy Dummy 00h (MF7-MFO) (ID7-1DO)¢ 2)
JEDEC ID 9Fh (MF7-MFO) | (ID15-ID8) | (ID7-IDO) 2)
Global Block Lock 7Eh
Global Block Unlock 98h
Enter QPI Mode 38h
Enable Reset 66h
Reset Device 99h
Read Serial Flash
Discoverable 5Ah A23-Al16 A15-A8 A7-A0 Dummy (D7-D0) Next bytes
Parameter
Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 ~ Byte 21
Read Unique ID 4Bh Dummy Dummy Dummy Dummy (UID127-UID0)
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Il nstructi 2f Sfandiall/dual / Quatd SPI

Il nstructions)

Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
Page Program 02h | A23-A16 | A15-A8 | A7-AO D7-DO® Next bytes
Quad Page Program 32h | A23-A16 | A15-A8 | A7-A0 D7-DO®® Next bytes
Sector Erase (4KB) 20h | A23-A16 | A15-A8 | A7-A0
Block Erase (32KB) 52h | A23-A16 | A15-A8 AT7-A0
Block Erase (64KB) D8h | A23-A16 | A15-A8 | A7-A0
Read Data 03h |A23-A16 | Al5-A8 | A7-AO (D7-D0) | (D7-DO) Next bytes
Fast Read 0Bh | A23-A16 | A15-A8 | A7-A0 Dummy (D7-DO) Next bytes
Fast Read Dual Output 3Bh | A23-A16 | A15-A8 | A7-A0 Dummy | (D7-D0)? Next bytes
Fast Read Quad Output | 6Bh |A23-A16 | A15-A8 | A7-AO Dummy | (D7-D0) Next bytes
Erase Security Register® | 44h | A23-A16 | A15-A8 | A7-A0
Program Security Register®| 42h | A23-A16 | A15-A8 | A7-A0 D7-DO® Next bytes
Read Security Register® 48h | A23-A16 | A15-A8 | A7-A0 Dummy | (D7-DO0) Next bytes
Fast Read Dual I1/0 BBh |A23-A16®|A15-A80 A7-A0® | M7-M0® | (D7-DO)™
Mftr./Device ID Dual I/O 92h |A23-A16©|A15-A80 A7-A0® | M7-M0® |(MF7-MF0)"| (D7-D0)™
Set Burst with Wrap 77h Dummy Dummy | Dummy W8-W0
Fast Read Quad I/0%° EBh |A23-A16®| A15-A8® | A7-A0® M7-M0® | Dummy |[Dummy | (D7-D0)® ‘ Next byte
Word Read Quad I/O®9 @2 | E7h |A23-A16®| A15-A8® | A7-A0® M7-M0® | Dummy | (D7-D0)® Next bytes
Skl W"I'/((j)ffgad Quad | Eay | A23.A160| A15-A89 |A7-A0® | M7-M0® | (D7-D0)® Next bytes
Mftr./Device ID Quad 1/O 94h |A23-A16®| A15-A8®) | A7-A0® M7-M0® | Dummy |Dummy ’(MF7-MF0)(9) (ID7-1DO)®
FeBO2 Retl 25/80
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I nstructi 86 Q8¢t | iahdeacti ons)

Instruction Name Byte 1 Byte 2 ‘ Byte 3 ‘ Byte 4 ‘ Byte 5 Byte 6
Write Enable 06h

Volatile SR Write Enable 50h
Write Disable 04h

Read Status Register-1 05h (S7-S0)@

Write Status Register-1¢ 01h (S7-S0)@

Read Status Register-2 35h (S15-S8)@

Write Status Register-2 31h (S15-S8)

Read Status Register-3 15h (S23-S16)@

Write Status Register-3 11h (S23-S16)

Chip Erase C7h/60h

Erase/Program Suspend 75h

Erase/Program Resume 7Ah
Power-down B9h
Set Read Parameters COh P7-PO

Release Powerdown / ID ABh Dummy Dummy Dummy (ID7-1D0)@

Manufacturer/Device 1D 90h Dummy Dummy 00h (MF7-MF0)@ | (ID7-IDO) 2
JEDEC ID 9Fh (MF7-MF0)® (ID15-ID8)® | (ID7-IDO)( 2
Exit QPI Mode FFh
Enable Reset 66h
Reset Device 9%h
Page Program 02h A23-A16 A15-A8 A7-A0 D7-DO®® Next bytes
Sector Erase (4KB) 20h A23-A16 A15-A8 A7-A0
Block Erase (32KB) 52h A23-A16 A15-A8 A7-A0
Block Erase (64KB) D8h A23-A16 A15-A8 A7-A0
Fast Read 0Bh A23-A16 A15-A8 A7-A0 Dummy®® (D7-D0)

Burst Read with Wrap®® 0Ch A23-A16 A15-A8 A7-A0 Dummy®® (D7-D0)
Fast Read Quad I/0 EBh A23-Al16 A15-A8 A7-A0 M7-MQ1) (D7-D0)
Read Serial Flash
Discoverable 5Ah A23-A16 A15-A8 AT7-A0 Dummy (D7-D0)
Parameter

Read Security Registers® 48h A23-A16(8) A15-A8(8) A7-A0(8) Dummy D7-DO

Erase Security Registers® 44h A31-A24 A23-A16(8) | A15-A8(8) A7-A0(8)

Program Security Registers® 42h A23-A16(8) A15-A8(8) A7-A0(8) D7-DO Next Byte
Read Serial Flash
Discoverable 5Ah A23-A16 A15-A8 A7-A0 Dummy (D7-D0)
Parameter

Not es:

1. Data byteswath Mbsft8dgnificant Bit first
A( )Oo indicate data output from the device

2. The Status Register contents and Device
the instruction.

3. At | ealsytt eoncef data input is required for
Program Security Registers, up to 256 by
data are sent to the device, the address
over wrviteuplrye sent dat a.

4. Write Stat-Iis(®&b)stceam al so

sect7ilom

FeBO2
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5. Security Register Address:
Security Register 1 A23-16 = 00h A15-8 =10h A7-0 = byte address
Security Register 2 A23-16 = 00h A15-8 = 20h A7-0 = byte address
Security Register 3 A23-16 = 00h A15-8 = 30h A7-0 = byte address
6. Dual SPlI address input format:
|l O0 = A22, A20, Al1l8, Al6, Al4, Al1l2, Al10, A8, At
|l 01 = A23, A21, A19, A17, Al1l5, A13, A1l1l, A9, A7
7. Dual SPI data output format:
|l 00 = (D6, D4, D2, DO)
| 01( 7, D5, D3, D1)
8 Quad SPI address input format:
| O0 = A20, Ale6, Al2, A8, A4, A0, M4, MO
|l 01 = A21, Al1l7, A13, A9, A5, Al, M5, M1
|l 02 = A22, A18, A14, A10, A6, A2, M6, M2
|l O3 = A23, Al1l9, Al5, Al1l1, A7, A3, M7, M3
9. Quad SPI data input/output format:
| oob4, ( DO, é..)
|l 01 = (D5, D1, ¢é..)
|l 02 = (D6, D2, é..)
|l 03 = (b7, D3, ¢é..
10.Fast Read Quad | /O data output format:
| 00 = ( x, X, X, X, D4, DO, D4, D0)
lo1 = (x, x, x, x, b5, D1, D5, D1)
lo2 = (x, x, x, x, Dbe, D2, D6, D2)
| 03 = ( x, X, X, X, D7, D3, D7, D3)
11.Word Read Quad |1 /O data output format:
loo = (x, x, b4, DO, D4, DO, D4, DO)
lo1 = (x, x, D5, D1, D5, D1, D5, D1)
|l o2 = (x, x, b6, D2, D6, D2, D6, D2)
lo3 = (x, x, b7, D3, D7, D3, D7, D3)
12.For Word Read Quad | /0O, the | owest address bit
13.For Octal Word Read Quad | /0O, the | owest four :
0)
14.QPI Command, Address, Data input/output format:
CLK#0 1 2 3 4 5 6 7 8 9 10 11
I0O0=C4,C0, A20,Al6, Al2,A8, A4,A0, D4,D0, D4,DO
I01=C5,C1, A21,Al7, Al13,A9, A5 A1, D5D1, D5D1
I02=C6,C2, A22,A18, Al4,Al0, A6,A2, D6,D2, D6, D2
I03=C7,C3, A23,Al9, Al5 All, A7,A3, D7,D3, D7,D3
15.The number of dummy <c¢l ocks for QPI Fast Read,
Read with Wrap is contrioP4.ed by read parameter
16. The wrap around | ength for QPI Burst Read with
TPO.
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Tablél nstructineed t btbemiNErcab/Wei te Enable for
Regi sntsetrr ucti on
I nstructi on Write
Write Status Regi|] 01h/ 31h 0O6H/ 50H
Erase Security Re(¢ 4 4 h 06 H
Program Begusteys 42h 06 H
Page Program 02h 06 H
Quad Page Progr ar 3h 06 H
Sector Erase 20h 06 H
32KB Bl ock Erase 52h 06 H
64KB Bl ock Erase D8 h 06 H
Chip Erase 60h/ C7 06 H

FeBO2 Retl
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7.1 Configuration and Status Instructions
7.1.1 Write Enable (06H)

Se€i gwie gu’r he WEnakInestruction is for setting the
Write Enable Latch bit must be sPatogpEaimset oTlee eWryi t
Enable i metquedtSeqgmes | ow sending t hg CWr igtoee sk ra Iglhe

Pl easet mahteWrnti Eneabi est raeaenht omhen the Write Enabl e f
Regi smetruction is wvalid is medd atca e g/ b HnreatbM &eer e f
i nstr,uchuiutondo not know i f the WritenEhabbewvabrdVo
pl ease 3MNndetensdabluet $ on

Figwrw ite Enabl e Seq(uEhlceMobdea)gr am

/ICS

Instruction —)

s o6 XL

High Z

Figwrw ite Enabl e Seq(u@hlceMobdea)gr am

ICS

Mode3 0 1 Mode 3

Instruction
06H
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7.1.2 Write Enable for Volatile Status Register (50H)

Seé€&i gwe g WOrteh e -wmmwlnat i |l e Status egister bits can al
(HOLDRTDRV,DRV,C MP, @FEPBRPGBP4BPSBP,2 PIBPY This gives m
erxibiI|tysy9te:macng|ef|tguerat|on and memory protec
waiting for -vichleattiylpe chailt nworni t e cycles or affecting
nomol atile bits. Write Enable for Votlhaet iWrei tSet aB nuasb
Latch bit, it is only valid for the Write Status

Regi ster (ARitewvat hessofrtensaertep dvaerdevbo lebbhé |l e Status R
bit walluesbe restoatédvadbuehaeapdt MryyHabbénest ructi on)

Pl ease note that the Write Enable for Volatile St
Enable instruction is wvalid is not accepted. Ther
Vd atile Status Register instruction, pl ease first
not wvalid.

FigBrw ite Enable for Vol(a&tPill eMolitegt us Regi ster

ICS

Instruction —)>

s JIIIY X]

High Z

Figwrw i te Enable for Vol(axPill eMolitegdgt us Regi ster

ICS

Mode3 0 1 Mode 3

Instruction ‘
50H

Sl
(100)

(102)
WP
(102)

/HOLD
(103)
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7.1.3 Write Disable (04H)

Se€i guroei gurlthe Wri te Disable instruction i srfor re
inval i dMatig et tEmabl e for VadlnasttirluecTBeoaWust ReDi sakl e
sequeltSegoesskadtimg Write Dis-alglSegioerst hughi odfhe WE
reset by foll owi-ng @aoddupboncohmhmpWweti on of the Wri
Program, Sector eErammgde ,C hpBPpoodgkr asmé&aésc as et y Regi st er s a
i nstructions.

Fi gurO&r i te Disabl e Se@Pénd)odli agr am

ICs

********

SCLK i
Instruction |
Sl 04H
High_Z
0 gn_.

Figurnwr i te Disable Se@Pendodei agr am

Instruction
04H

S
(100)
SO
(101)
(102)
/HOLD
(103)
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7.1.4 Read Status Register (O5H or 35H or 15H)

Se€&i gurZei gur3the Read StatwstRegitstoamr i s for reading

The tSusa Regi ster may be read at any time, even whil
cycle is in progress. When one of these cycles is

in Progress (WIP) bit before isceendilntg ias naelws o npsotsrsuicl
Status Register continuously. Foruti nStatuecsi Bagicetde
S7~S0. The instruction code A35H0, the SO will out
code fA15HO0] bDhepBO Wit htus Register bits S23~16.

Fi gur2Read Status Regi st er( SRlquMondcee) Di agr am

Ics
77777 0 1 2 34 5 6 7 8 910 1112131415 -
SCLK 1
4——  Instruction
S 05H or 35H or 15H \/
ich 7 Register 0/1/2 i Register 0/1/2
| o
0 s 785 X 3X2X1X0X7X 8543 2X1X0)
MSB MSB

Fi gur3BRead Status Regi ster( GBRlquMondcee) Di agr am

SR-1/213 | SR-1/23 |
out out
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7.1.5 Write Status Register (01H or 31H or 11H)

The Write Status Register instructionTlaést atwves t he
Regi4teman be wrWrtitteen Sbtya ttibse mRetgr;s ¢T8itemn us Rediest er
writteWrhyetlIse atlub RrigBstire®t bt o8 Beghsberwritten b
Write StatlbhrmRetgriwhemon he Write Status Register in
by blyte dat a, the data will-1lbeWwenttkae Wboi tS¢ aBuat
instr@kthiion foll owed by 2 bytes of data, thle, first
and the second bytteStdatt as WR A d DWreiwired tSteant us Regi st e

31h or 11h canbydrel ydaft@al,| otvwh etltdeant at owi S tl &8s avReigy i st ¢
Regi-§terrespe'§lneve7vlrytabIe Status Regi ster bits i nc
Regi4terCMP,1] LBQRB SRP1 in-25t OtRYVd , RORNId SR at us

Regi -s3t. &n | ot her StatUScRP,goenlewrbmdewﬂféclned be 1t |
Write Status Regi djtaere -inomat ukcei OMP bhBf8; once it i

cleared to 0.

The Write Stansgssr Regisemnenl|l | ows new vdluwsesRetgdo sther )
Before it can be accoerWtetie BEnaWwliea eF&EmalWoleati l e S
previously have bee execnsedudfien bhhse WeehedEoad
the device sets the Write Enable Latch (WEL).

The Wtiateus Register instrstuisdn (588D WEE)f eantd SO ¢
(WIP) of the Status Register.8 /oCGBilbuotf bededdiaveanhb
been |l atched i n. I f not, tihres tWriustoei oSetxash@ustseRtem i &8¢ er
/ CS is drive#timedghWrihe $Séhtus Register cycle (wh
While the Write Status Register cycle is in progre
the value ofPrtolga eWsi t(ewVl IPD) bit. The Write I n Prog
sedfmed Write Status Register cycle, and is 0O when
the Write Enable Latch (WEL) is reset.

The Write Status Regi susar ithstochixande nt tae | vavlsud heof
(BP4, BP3, BP2, BP1, and BPO0) bThe , Wrtiot ed eSti anteu st hReq
( WRSR) instruction also allows the user to set or
SRPO) bitsnde wictclortdmae Write Protect (/WP) signal

and SRPO) bits and Write Protect (/ WP) signal al
Protected Mode. The Write Status Register i nstru
Pre¢cted Mode is entered.

The sequence of issuing WRSR instruction is: [/ CS g

Status Register data on SIY/CS goes high.

The / CS must go high exactly at the 8 bits or 16 b
be rejected and netti neexde c(Wrtietde. STthaet usselIRfegi st er cycl
soon as Chip Select (/ CS) goes high. The Write in
the Write Status Register @ytclle diugiing pgrmhegrtes .0 mih
when Write Status Register Cycle is completed, and

Figurd@dri te Status Regi st eldlezjuetne e( DR la gMadre )

/G
__Mlie_('}_.| 0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 MJdeS__
SAK  Mxde 0 Mode O
|«—— Instruction ——»| «—  Satus Register-1in Status Register-2 in
s X oA QGOGGOOQ@Q@Q@@QG'III
SO Hgh Z
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Fi gurb#&r i te Status Regi st el Begyhuwtne e( @R la gMadre )
Ics \ /
__Mde3__ 0 1 2 3 4 5 _Mde3 _
AK  pode 0 Mode 0
e—oH—] s | R
o //// D 00007[1]
a [/ N XXX XL/
@ //// N (e X2 X X2 X/ /LS
s //// N X3XTX3XLLLL
Fi gure®r i te Status Regi st eldl/SElg/ukelnkt el Dyi tagy r(aSP | Mo d e )
/1Cs
_Mde3_ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mde3 _
K mde 0 Mode 0
j«—— Instruction —»| - KRUSRIFB in
s X O1H 31H 11H ﬂGOQOOOOVIII
0O thZ
Figuwri&rite Status Regi st eldl/SElg/uleinkt el Dyitagy r(aQrP | Mo d e)
ICS \ /
__Mode3_ 0 1 2 3 _ Mode3d _
SCLK Mode0 Mode 0
Instruction .
01H/31H/11H SR1/2i8in I
woo LLLL N\ QGVIII
don L7\ @GXZZZZ
/ |
won LLLL N\ KeX2X L/
|
/HOLD :
w0y LLLL N\ KIXXLLLL
7.1.6 Enter QPI Mode (38H)
Th8Y25Q64sEuLppor t both Standard/ Dual/ Quad Seri al Pel
Peripher al Interface (QPI'). However, SPI mode and
AEnter QPI (38h)o6 instruction is the onmoydenvmay to s
Upon pwmwerthe defaul't state of the device upon i
provides full backward compaBobaMeevowithl asahl memc
See I nstruxhdfoorr Sdtl suppdrsuecdli®@mdbr der t o switch ¢t
mo d e, the Quad Enable (QE)Mmulbitt bien st attws 1Rdgirsstter
(38hN&truction must be issued. | f the Quad Enabl
instruction will be ignored and the device will re
Febh02 Retl 34/80
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When the device is switched from 3SPIiteodEmabbe Q&I
ProgramSgsmpédestatus, and the Wrap Length setting w

Fi gurs8eEnt er QP SModMode)

ICS

Mode 3 0 1 2 3 4 5 6 7 Mode3

Sl 38H
High Z

SO

7.1.7 Exit QPI Mode (FFH)
In order to exit the QPI mode and retuxntt@Pt heFBhha
i nstruction must be i ssued.

When the device is switched frogm QPIlteoBeabbeSP&at o
anBrogram/ Erase Suspend status, and the Wrap Lengt

Fi gumExit QP QNMbdMode)

ICS Agggﬁ\\ggggggggggj/ﬁggi

Mode 3 0 1 Mode 3
SCLK Mode O Mode 0

| nstruction ‘
FFH

S
(100)
SO
(101)
/WP
(102)
/HOLD
(103)

7.1.8 Enable Reset (66H) and Reset Device (99H)

Because of the smal/l package and tBn25 Q6 4piflloat d@s on
a softrwanteinstruction instead of a dediecati eadtRESET
is acceptgdj ngnynbdoernal operations wil |l be termin
def aul tonposweart e and | ose all t hhe acsu r\vtoel natt i v cel aSttialteu s

bits, Write Enable Latch (WEL) status, Program/Era
setti™MP)(Mhd Wrap BN4t) .setting (W6

To avoid accident al reset, both AENnabl et RbsetsfcabH
in sequence. Any ot her i nstructions other t han A
instruction wild.l di sabl e the HAReset Enabl ed state
AReset (99h)0 is needed t oetr eisnestt rtuhcet idoenv iicse .a cOmecpet
the device wild.l t Gukse teop prreosxeétmatBUIyi N0 t hi s peri oc

accepted.
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The Enable Reset (66h) and Reset FD®wRNEIiqBMeg ucti on
Data corruption may hgoperg o0f st bheplenHrasasnnooenr Pr og
operation when Reset instruction sequence is accep
the BUSY bit and the SUS bit in Status Register be
Fi gwRrOEnabl ®etlRe(66h) and Reset (99h9PII notdreuy)ct i on Se

s o~ S

777777 ,0 1 2 3 4 5 6 7 ... 01 2 345 6 7
SCLK gy 1
}47 Instruction )| }47 Instruction |

s oo “TTIITX oon

Fi gwRrlEnabl e Reset (66h) and Reset( QP99 MModlenstructi o

Inst;el:tim
wwy L7

L S

0 1 _ _ _Mde3
Mde O
I nstructi on
99H

\LLLL

0
(IQL)M

L/ LN

W
(1@

/HAL
(®

/L]

\LLL L[\
[~ LS
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7.2 Read Instructions
7.2.1 Read Data (03H)
Se€i ger2t he Read Data Bytes (READBbyaddr @e®i0gn i s f
each ©bit beinngdulrathghetdhe rising edge of SCLK. The
addr ess, is shifted out on SO, each bit being shif
edge of SCLK. The address is maxttomaitdglearl | ydd mes e m:
byte of data is shifted out allowing for a contin
memory can be acceisnssetdr avgittihomeg saisnglhe ci pnpskroconi oni
is completed bly. dTheiwlgol/l €Smeéingry can be read with
(READ) instruction. Any Read Data Bytes (READ) i n:
cycle is in progress, is rejected without having a
Fi ger2ZRead Data Bytes SeggSuPdnchveo dzi aogirl ayn
ICS
,,,,, B 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39
SCLK HnERERERER R
4——  Instruction ——P¢—— 24-BitAddress —— P!
s T o — RORON ]
_ MSB - DataBytel High_Z
SO High 2 XXX AN 33X 2X1X 0
MSB
7.2.2 Fast Read (OBH)
Sefigwr3theRead Data Bytes at Higher Speed (Fast Reac
data out . |t S-bytafdadlrieda®80d baynda a dummy byte,ileach bi
during the rising edge of SCLK. Then the memory cc
each bi ti fbted dh go usth, at ca Maxi ngeghhentcsl fing edge of
addreedsscan be at any | ocation. The address is aut
address after each byte of data is shifted out.
Fi gr3BBEast Read Sequdg3Rle Npddegr am
Ics TN
Mode3 o 1 2 3 4 5 6 7 8 9 10 28 29 30 31
scrk modeol [ [ [ LI T
4———  Instruction — P 24-BitAddress —— )|
s e OO
High Z
m ,,,,,
ics
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
SCLK _
¢——Dummy Clocks———— )
sl
High 7 DataOut
SO 19 X6 X5 X ax 3210
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Fast Read (0Bh) in QPI Mode

The Fast Read instruction is also supported in QPI
of dummy <c¢clocks is configured by the ASet Read Par
wide range of applicatironei twhietrh ndaixfifreurne nF a snte eResa d
mi ni mum data access | atency. Depending on the Read
of dummy <clocks can e 4po0n6b6iguré&d déeedefhiaul t num
upon power up or aft4r a Reset instruction is

Fi gRrdEast Read SequdmPd Moager aMode)

Ics
,,,,,, Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
SOk mogeo | | L[]

SO A23-16 | AlS A7-0 | Dummy* | DataOut1|DataOut 2/ DataOut 3

15-8
(é'o)lz& 0 oY aXoXe

9

(10)

* =| Set Read Parametersl: Instruction (COH)
can set the number of dummy clocks

7.2.3 Dual Output Fast Read (3BH)

Se€&€i gwrbheDual Output Fast Read 3brnysaerdurcgd@m) iand ol |
a dummy byte, each bit being |l atched in during the
are shtfhtigd peer clock cycle from SI and SO. The fir
The address is automatically incremented to the n
shifted out.
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Fi gw®r5BPu al OQut put dqudn Re ali SFYlr aMbde onl y)

o 1 2 3 4 5 6 7 8 9 10 28 29 30 31

 — Instruction  ———p¢————  24BitAddress ———H|
s 3BH @@@ ————————— e 2 oo ,,,,,,

o) High_Z

(O Juu—

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

SCLK
s }47 Dummy Clocks 4}{ High_Z
SO High_Z High Z

7.2.4 Quad Output Fast Read (6BH)

Sefigrthe Quad Output Fast Read@bymeitdr @R2N00n ainsd f ol
a dummy byte, each bit being |l atched in during the
arehi ftewi touped clock cycle from | O3, | 02, | O1 and
any |l ocation. The address is automatically increme
of data i sThsehiQfutaedd Eonuatb.| e bigti st @E) mufs t Sthet s tRd 0 e
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Fi gwreQuad Out put Fast Read( SRIguMadce nlayg) am

Ics
Mode3 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31
sk mogeol | || LD
ki Instruction  ———pl¢—————  24-BitAddress ———— )
150) 6BH N - (210>
e High Z MSB
(101)
/WP High Z
(102)
/HOLD High 7
(103)
IcS
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Lo/ S I 1 T O 0 O A B
| Out 1Data Out 21 Data Out 3 Data Out 4
s %7 Dummy Clocks —————— Data | | DaaOud
(160 XX
s High Z | | | P e
(10 GHROKEXDKEX KX
WP High Z y A —
(102 N O O
IHOLD High Z ! ! ! P
(103 o OO Q) S
'MSB  IMSB  |MSB IMSB

7.2.5 Dual I/O Fast Read (BBH)

Sedi guTetheDual I/ O Fast Read i struction is simil
instruction but wit h3-btyhoed ccra@&a®d) | and a of Comptuitnt dves F
byt-biplkr c¢clock by SI and SO, each bit being | atched
memory contents-bdarte pehi fctl e kowtycd e from SI and SO.
be at any |l ocation. The addresessnéest abhtgmati addit gs s

byte of data is shifted out.
Dual | / O wa#itt oRmdeaadchuous Read Modeo

Th eDu a l I/ O Fast ®Remdf unshienuscttreadcoeciebead t hrough set
ftontinuous ReéeddtaMochédber Dhyecei mpudtA®9 3 I8 MBthienuous

Read Mbides4d)M5( 1, 0),then the nexstt rimdli ®om/ CS/fasts Reaa
thémwered) does notnsrterquaidieboenh b e r S8diu @mscheo wms t h e

foll odFwignugr7d f ftbeti nuous ReéaMb-4Nodeoes nottleqgquabxi 1,
i nstrmueduiome B Bthhres tf riarasdtéhouns r et ur ni ng tAG onnotrinmaud o WP €
Read MRae&t instruction cd4) befosedi sast aegenbomMal

(
I

FeBO2 Retl 40/ 80



JBYT

Il nstructions

Descr

BY5Q64EL

Fi gur7ual

1,0)SPI Mgde onl

|l / O Fast

Read
y

Segueakcei Ds 8 guamiddgh

ICS

4 5

l€—— — Instruction

6 7 8

—>

Sl

(100) BBH

6 X4X2X0

(101)

ICS

7X5X3

A23-16

9 10 11

12 13 14 15 16 17 18 19 20 21 22 23

(eX XXX XXX eXeX2
OO VOO OO

A15-8

Z

SCLK

\

s
(100)

(XXX XXX XXy
OO0 0000 0000

Byte 1

Byte 2

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Byte 3

7

1

5 X3

or

Byte 4

wr8e Du al

| / O Fast

Read

pr

Sequence

Di agina@)(1Previ o

Fig
SPI

Mo d e

onl vy

ICS

SCLK i

A23-16

(|8|0) BX4X2X0>
(%Ol) XX

0 1 2 3 4 5 6 7

A15-8

6X4xX2X0)
(DXE<3Xy

2 1314 15

8910%1

A7-0

~

-0

ICS

SCLK

Sl
(100)

SO

xX4<2X0

(102)

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Uy
(8x4x2X0

7

DEHXIXDE B DEEKD

Bytel

Byte3

7.2.6 Quad I/O Fast Read (EBH)

Se€i gWwrdei g Broe h e

i nstmouwmctbut

Quad

I / O Fast

Modeo

with the
bytdaa manyd chbotk pér

cl ock

Read

i nstructi on

by

I OO0,

Sapabi hiqtdy2®s sandhpatiChmrti nu

| O1,

s
ou
I O3, I C

dur i
from

ng

t he

rising

edge

of SCLK,

thémtt per memorck

| OO0,

| O1,

I 02,

I O3.

The

aut omati ca

1y

i ncremented

to

t

first

addr esse

he

byt e

next hi gher
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Quad Enable bit ( QE) of tStabuen&bhestfeoer mhet Quad

i nstr.uction
Qudl / O Fast Read with AContinuous Read Mode

The Quad /O Fast Read instruction can further reduce instruction overhead through setting the
AConti nuous Re ad)altktotdecnput Address bitg (M2B8-0),Ift he A Conti nuous
Mo d e 0 Mb# )=91,0), then the next Fast Read Quad I/O instruction(after /CS is raised and

then lowered) does not require the EBH instructioncode.| f t he fAConti nuousd Read
do not equal to (1,0), the next instruction requires the first EBH instruction code, thus returning to

nor mal operation. A i Ccehnnstructioncanslsobe wwsed toVesat M6-4)R e s

before issuing normal instruction.

Fi gr9®uad |/ O Fast Read SPhudldoade tDiadgriamt(fucti on
(MBU@L, D))

ICS

Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SCLK  ModeO!

e Insiruction  ————) A2316 | A158 | A7-0 | M7-0
(|g0) _EBH @@000
& e N0 OXC O%C
(%5 o 2811016 262>

oL Hon.2 RO OO ORe

'MSB
g ——F -
16 17 18 19 20 21 22 23 24 25 26 27
! <SR I L O I O
<P

Y A A AV A AN S
00y —K@p X0 K4 X0 X(4xX 04 x0o
SO Highz 1+ L~~~ o~~~ e
oy —— K5 XKE 5 (151
/WP Highz | 1~ o ol o
(102) 9.

/HOLD High 2 | 3 ———————
(103 <7 60000 s
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Fi gBrOQuad |/ O Fast Read SPhudvade tDiadgriamt(fucti on o
(M8=1,0))

Ics

1ﬁfﬁ678910111213j_4ﬁ ,,,,,,
SCLK | UL L
s
(100 —<EXOKaX0X4X0)E X0 NO OO
o) — EXDEXDEXEXT DX D——
(05 —<BX2XBX2KeX2A X (XXX
S RO O PO E DG —

A2316 | A158 | A7-0 | M7-0 | Dummy | Bytel | Byte2

Qudl / O Fast Rd®&d 3vB/iyttWr &p Aroundo

The Quad
i sismug a A
i nstructi
nstructi

OnBaswucReaddh can al so be used to access
Burst with Wrapo (77H) instrucgtion pr
can either enahbdloe foerat dr s abflodE BHhe W

I/
Set
on
ons. When AWrap Aroundo is enabled, the d

[

8, 16, BFtersédtiobptefpages56The output data star!
specified in the instructiodargnod i they SBSad dHe St2if =,
the output wildl wrap around to the beginning boun
terminate the instruction.

The Burst with Wrap feature all ows applicatsisons th
and then fil!]l the cache afterwaytde) woft hdat a Wi Xkeda!
mul tiple read instructions.

The ASet Burst with Wrapo i nstd4 utcot iboen saeltl.o wish e hWde el
to enable oWrdpsAbbentbeofiér atrieorusverdi lteo W eci fy tF
wrap around section within a page.

Fast Read Quad I /O (EBh) in QPI Mo d e

The Fast Read Quad |1/ 0O instruction iBi gqiBdm gsuwEpor t
32When QPI mode is enabl ed, the number of dummy ¢
Parameters (COh)o instruction to accommodate a wioc
for eiatxh enu mmFast Read frequency or mi ni mum data
Read Parameter Bits P[5:4] setting, the n4mbéer of

6 or 8. The default number of dummy cbodksl np@RI po
mode,AiG@dreti nuous Reald dModedl potsomMIi dered as dummy
setting, ttphuet dwaitlal ofuo | |Roeva dt hveo d@o mbtiitnsu cdursme di at el y.

fiConti nuous Read Modeodo featureFast aResada@Qaadabl®© im
Pl ease refer to the description on previous pages.

iMWr ap Aroundo feature is not available in QPI mode
a read operation with fixed data | @nditBurwnamReanrdo w
Wrapo (0OCh) instruction must be used.
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Fi gwrlQuad |1/ O Fast Read Sdd u eMocdee |IDMadadger;aalm i(nstruct |
previ ouwd/(1(, 9 )

/ICS

Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

SCLK  Mode Ojl

M7-0* DataOut 1/DataOut 2 Data Out 3/ Data Out 4
|

W%C:oﬂ A23-16 A15-8 A7-0 | ,
wo LN/ BB EXIEDPRDEXDRKKEDC

& L ke oo.
ANV R N OS0 CIO KOO0
(C AV O OO0 0.0 0.0 OC 00 OOl

3
‘ ‘ ‘ ‘MSB ‘MSB

1 1

2 2
I
I

* = Set Read Parametersl: Instruction (COH) can set
the number of dummy clocks

Figuwrzuad |1/ O Fast Read Sdd uevbtded dDriiatgiralm i(nstruct |
previouws{( WMp)

/cs
1ﬁj3fu5678910111213j_4ﬁ ,,,,,,

s aisiaiaiali

S

(100 XX aX0X4X0xE X0 NOCCO

) — DB DYEXD—

(108 —<EX2AEX2AXEX KX (XX

S RO O O E DG —

A23-16 | A58 | A7-0 | M7-0 | Dummy | Bytel | Byte2

7.2.7 Quad I/O Word Fast Read (E7H)

TheQuad WolrBlast Read instrucQu afha sits Rseiandi lg ansd o du ctit h eotn
the | owest address bidumag) cThihoesnks.tercuuealli @edmcand s2 s h o\
in the Hiod BréwedBr4ge he first byteatddngsbtedatannb The

i's automatically eixnncrmhemgedretre chdtdo etstse afft er each byt e
Quad Enable bit (QE) of Status Register (S9) must
Reaidnst r.dbei Qmnad Enable bit (QE) of St.atus Regi ste

Qudl /MlorHast Read with fACondinuous Read Mode

Th®uad Wo/r@ Fast Read instruct i onoveshead thfough dettingr r e d u c
the fAContinuous Re@ dfterMwmednpu 3-Hyte tAddresé bits (A23-0). If the

AConti nuous RgM5¢) b d)ehen thheineéxsQuad I/O Fast Readi nst r @ftet i on

/CS is raised and then lowered) does not require the E7H instruction code, the instruction

sequence is shown in the followed Fi g Wr4¢ f t he AConti nuous4d®eadd Mode
equal to (1,0), the next instruction requires the first E7H instruction code, thus returning to normal
operation. A ACont i nunstrucsion Baa alsh beMised o deseR(MS-4) before

issuing normal instruction.
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Fi guda3e Quad |/ O Word Fast Re8d|l SHdgamenceal Di agtamc { |
previ owsy((IMD) )

ICS

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

s U U UPYUH U] UL
S l€—— Instruction ——»
o0y //X E7H X 04X X4X 04X QOO R
o High Z
(101) 5X XX De <15 DX KX ——
WP High Z
s DO OO O O NGO O
/HOLD High_Z
(109) o XXX <a XXX
A23-16| A15.8 | A7.0 | M7-MQPUMMY | Bytel | Byte2 | Byte3

Fi gud¥de Quad |1/ O Word Fast Re8Hd|l SHdgamenceal Di agtamc { |
previ oulsy( L MB) )

ICS
sek 1L
RN SO GO RO OO I
X — BB DEDEA DD,
A e 0 OO0 O O I N 0 OO
G O O PO O E AT —

A23-16 | A15-8 | A7-0 | M7-0 |PUM™MY| Bytel | Byte2 | Byte3

2 3 4 5 6 7 8 9 10 11 12 13 14 15

\L\I\J

Qudl /MlorBast Rea8/ BR{-Byfie Wrapndo in standard SPI n

The Quad 1/ 0O Fast Read instruction can also be use
i sismg a ASet Burst with Wrapo (77H) instrugtion pr
i nstruction can desbahke thahbdibeNrfeepat Areunf or the fo
instructions. When fiwWrap Aroundo is enabled, the d
8, 16, BYytersédtibptefpage556The out put data star
specadi fiine the instruction, once it r eacebhyetse tsheec td rodi,
the output wildl wrap around to the beginning boun
terminate the instruction.

The Burst with Wrapifoemast urheatalulsews axchpel itooatqui ckl vy
and then fild]l the cache afterwaytde) wott hdat a Wi Xked!
multiple read instructions.

The ASet Burst with Wrapo i nst4 utcot iboen saeltl.o wlish e hWde el
to enable or disable the fAWr apg eAruslerdd & oo mereacti ifoyn tw
wrap around section within a page.
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7.2.8 Set Burst with Wrap (77H)

SedigulrrbeTh et Bur st iwistthr uWrnamred in cdegRUMAEbHI on wi
instrwtbi ancess a 8§/ xe/dBk@4gt hoof whbytthed npaage,6andar d
SPI mode .

Theet Bur st iwngdthr s\rigaupe mce: / CS>Jeorsdet | Bwr st with V
instrwwSeindl24 DumB8enhi 8\ laipt dbd €S o0goes high.

| f -AN6i s set by a Set Burst wit fiEBWMDbinisntsrtwseuicitdino n,
use thde sW6t ting t o acecbeystse tsheec td8/0In6 /w8i2t/h6idn any page
Aroundo function and return rt oSentorBnarlstr evaidt ho pWrrap

should be issued to set W4=1. The default value of
W4 =0 W4 =1 (DEFAULT)
W6 , W5
Wrap Around Wrap Length Wrap Around Wrap Length

0 0 Yes 8-byte No N/A
0 1 Yes 16-byte No N/A
1 0 Yes 32-byte No N/A
1 1 Yes 64-byte No N/A

Fi gwBr58et Bur st Svedulie W e pDS RaMp recaomiy)

ICS
Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mode3
SCLK  ModeO;
ki Ingtruction  ————)|
Sl
(100) TTH 4
sO High Z
(101)

" o O O
”a(o)li_%)D High Z . “ ~ 00 High_Z

bytel ' pyte2 byte3 ' byted
7.2.9 Set Read Parameters (COH)
I n QPI mod e, to accommodate a wide range of appl
maxi mum read frequency or mi ni mum data access | &

instruction can be used to confi BHIESHOLT eH h8idinber of
and Abli nstructaisorsdilavwri ¢i nand to configure the numbel
Lengt hofdCélirndgthreuct i on.

TablE nstructicon$§ighatable dummy number

Mo d e l nstructi on
Fast Read 0Bh
QPI Fast Read Quad 1|/ EBh
Bur st Read with Wr 0Ch
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Read Security Regi 48
Read Seri al FIl ash Disc 5Ah
I n Standard SPI mode, the ASet Read Parameters (CO
clocks for various Fast Read instructions in Stand
to the | Thash®&fuocrt idoent ai | s. The @ WrdapbilLte nignt htoh @ si Sestt |
Wrap (77h)d instruction. This setting wildl remain
Standard SPI mmdéde to QPI
The default AWrap Lengtho after a power up or a Re
dummy cloocKdhei ssrumber of dummy cl|l odkBMEBHMOCHY progr
ﬁ48d>~anﬂ5A6{ nstructions i n the d@Pvli cneo dies. sWhietncehveedr ftrhoem
QPI ode, the number of dummy cl| ofkBGEBHBMICH be set
msda-anEBAbi nstructions.
MAXMUM RE
P 5i SL%‘ACMJS MAX:;"%M RE FRE. P1i PO WRP
B. (A[L:0]= 00 ) LESTH
0 0 4 5 8Hz 8 OMH z 0 0 8-byt e
0 1 4 5 8Hz 8 OMH z 0 1 1 6oyt e
1 0 6 8 O/H z 8 O/MH z 1 0 3 2byt e
1 1 8 8 O/H z 8 O/MH z 1 1 6 4byt e
Fi gwBréeBur st Read (@RIMddaeavilyrn p
/1CS
_Mde3
AK  Mde 0 |
i Read
I nstructi on
F(I:H’Fhranwrs
9 O OYya
(1) CPxXPX /)
Se
(1a) XPX /)
W
1@ (rXr)Y /)
/HAD p7 X P3
o LS O
7.2.10 Burst Read with Wrap (OCH)
The fABur st Read with Wrap (0Ch)o instruction prov
oper awiiton AWrap Aroundo in QPI mode. The instructi
instruct mpdei ne®Pkpt the addressing of the read o
beginning boWndar YeoQtthldeonce the ending boundary
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The fAWrap Lengthod and the number of d ummy
Par amegtCOrhs) 6 i nstructi on
Fi gBrfBur st Read (@QRPIMddeavilyp p
Ics
Mde 3 0 1 2 3 4 5 6 7 8 9 10 11 14 15 16

g 4
(1)
o]
(1a) >

0

aay L/ (62

Dunmy*

12 13

) nput to Qeput

G swtch from

R VAN © 7
/o 3 QOO
MB MsB VBB MEB vB
Bytel | Byte2 | Byte3
*L. Set Read Paranentsk instruction(h)can
set the nunber of durmy cl ocks.
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7.3 ID and Security Instructions

7.3.1 Read Manufacture ID/ Device ID (90H)

Manufacturer/ DeviecemaltDviendgtr u
I D instruction t hat provid
speci fic Device |D.

Seé&i guwr8ei gwr9dhe Read
Rel ease f r-BD onw nF dDveevri c e
Manuf acturer I D and the

the [/ CS
initiall)

initiated by driving
o fA2080f0 OtGhOeH 24 ddr ess i s
be read first.

instruction i s
| oweddb ibty aad d2r-Ae0s)s

The
f ol
the Device | D wildl

Fi gwBr8Read Manufacture | D/ Devi(cePIl DMoSdeeqquence Di agr

ICS

4

DeviceI D ——)
06600900 ,,,,,,,,,,,,,,,,

Fi gwBr9Read Manufacture |

D/

—

Wrstrutiog A23-16 | AL5-8
90H
CaX0X4 X0

CEXAXEXD

(lsgl) ”’ .

I\
(1@

e X2X8X2)

NeB w

107777 N\ _A XXX EX XX DX DX 777

6 7 8 9 0

! 13 switch from
i - Input to Qutput
|
|

XA XXX K7

A7-0

XXX LZZ
XXX EXEXLLZ

MR ID Device I D

FeBO2 Retl
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7.3.2 Dual I/O Read Manufacture ID/ Device ID (92H)

Sediguirpe hbBual ReaA@ Manufacturer/ Device I D instruct
Rel ease f r-DonwnH dDvweerri c e I D instruction that provid
Manufacturer | D andbtyhduapedi/fOi c Device | D
y

The instruction is initiatedibyindgi vhegi nhéE&r d CtSi o
foll owed by a 2A40) tofadd0 @8 @OiKtA2aRddrtehses 2i4s i ni tiall
the Device I D wildl be read first.

Fi gurOe DuaRedd OManufBttDeei ce | D Se(uRIncModdei)agr am

r
r

Ics T\

__101234567 9 11 12 13 15 1 20 21
SCLK

o) 6090609066606 1X2X0)
& R 0000000000000

39 40 41 42 43 44 45 46 47

1Gs switch from " |
Input:to Qut put

@S 000 . g2

s OO

MFRID ' DevicelD " MFRID(repeat) ~ Device ID(repeat)

7.3.3 Quad I/O Read Manufacture ID/ Device ID (94H)

See 1 i A, th®&uad Read Manufacturer/ Devi ce I D
alternative to th®doRael Oeveckr odémd Poweéruction that |
assigned Manufactutrer DedDbhbwedu dDtilee sQead fEnabl e bit
Status Register must be set to enabl e

The instruction is initiatedibyingi vthegi nder ¥ CtSi ¢
foll owedb ibty adAd2rZG)s of @GOEWQOHY c | dcdXdetihte addr ess i
initiabDb9pH8g &ttt hteo Device I D will be read first.
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Fi gurl@udl /RRead Manufacture | D/ Devi(BRl IPodequence [

ICS
77777 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
sk AU UL WL L REREREN
[€—— — Instruction  —— )|
130 o XXX XA XXX
(o1 ot XD XXXy XXy
002 e D0 OO 010 OO e O 0.0
i3 DX X
A23-16 ' A15-8  A7-0 dummy dummy MFRID DevicelD
ICS
SCLKZj 24 25 26 27 28 29 30 31
& XXX p——
e (X (eXaxexXexeds——
(103) |MFRID| DID ID|MFRID|DID ID
(repest) ~ (repeat) (repeat) (repeat)
7.3.4 Read JEDEC ID (9FH)
The JEDBGtrDctition-bdltl anasnutflaect&rer i denti fication -
bytes of device identification. The device identif
and the memory capacity of the dsetvriuccet iionn twhhei |see caonn
Program cycle is in progress, is not decoded, and
The JEDEC I D instruction should not e wins sMoad .whi l
Sedigudr2Ei gudr3eche device i s fdirrisvti ngel/eCSt etdo -blyd w. Th
instruction code for the instructhbhiotn desvischei fitdeedn tiin
stored in the memory, being shifted out on Seri al
fall i ndg eSdege al Clock. The JEDEC I D instruction is
time during data output. When /CS is driven high,
the Standby Mode, the device wait,s deoc ddke sear &k cdea
i nstructions.
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Fi guWur2EDEC I D SequefS®IDiMagram

cs o
... 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
sk Yy Uy
S 9FH o

4——— Instruction » Manufacturer ID ——))|
SO 7 X6 X5 X 4 X 3X 2 X1 X0
MSB
ICS T

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

4— Capacity ID7-ID0 ———p,

Fi guWur3BdEDEC I D Sequef®Q®IDiMagradm

_ _Mde 3_ 0O 1 2 3 4 5 6 1
SAK ~ Mde 0 \
Inst;;jtion ::Eu‘tw\::)chojzgzn |
vy LLLS 'OQQGOGUII
oo L/ oooooovll

Gay LLLN ‘0009@9’[[
oy LLLS ﬂQGGOO'II

M:RIDl NrID I(hpacnyl
| |D |
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7.3.5 Read Unique ID Number (4Bh)

The Read Unique | D Number i-s9streaed®Bnt anumbeest hat
uni que BWRV5&&ddielvi ce. The | D number can be used in
met hods to help prevent copying or cloning of a
initiated by driving the /CS pin | ow ahdoghivieting
bytes of dummySPdl amokdse

Fi gurdRead UniDguwe quencelSPI agwo ey

/1Cs
_ _Mde 3_ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
sSakK Node O
j¢«—— Instruction ——»}¢—— DmmyBtel —»je—— DmmyBte2 —»
S X 4gH
0 Hgh Z
1Cs
__________ 23 24 25 2 27 28 20 30 31 32 83 34 35 36 37 38 39 40 41 164 165 166 167 Nbde 3.
ak Node O
|¢—— nDumy Bte3 ——»|«—— DOmmyBted4 —»
) |
® @
MB . .
128-bit Lhi que
Serial Nunber l

7.3.6 Deep Power-Down (B9H)

Al though the standby current dursngnadadby malur oeretr at
further reduced wddwvwn tihres tDreteqt iPorwerThe | ower power
Deep Podowwm (DPD) instruction especiall yseal€lf ul for
and ICC2). The instruction is initiated by driving the
AB9ho as Fs lmatwsei g mrée

The / CS pin must be driven high after the eighth b
Power down inetrbetieaercwtked. nAfter /-€@8wnssdat eewi |
entered within the time dudawnmn ont atfet®®PlL y WhhéeRéehe.
Powelown/ Devi ce |Jshofitmsatrree gteiesmant el war @ segagnowehi ch
restohesdevice to normal operation, will be recoghn
includes the Read Status Register instruction, whi
l gnoring all but &rees ithet rPoomeiromoavins stmmada e a usefu
maxi mum write protectionupThe theioer mblwagpepatweon
current of |1 CC1.

Fi gurSsPeep PODwen Sequencd SPiladioan)

ICS

01 2 3456 7 & ©Pp

l—— Instruction —p
sl BOH X

Stand-by mode || Power-down mode
|4
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Fi guréePeep PDwen Sequencd QPil agioara)

/6-_'\°_de_3_ 0 1 __ |®*_'™—»| _ Mde3_
SAK  mpde 0 Node 0
prnminy |
& 7T N7 7777
o T N\ LT 737777777
K ITAN /T 777777777777
w7777 L7777 777777
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7.3.7 Release from Deep Power-Down/Read Device ID (ABH)

The Rel ease -Dorwonm oRowXxervi ce Inbulptaisposeti astiragct@ai on.
used to release the ®Dewncestfatem orheobPawer t he di
identification (I D) number.

Sedigulrfiéi gukr8¢ o rel ease the debDower $statmet heh®ownrst
i ssued by driving the [/ CS piirABIHow,a ngdhidfrtiivin gn gt H e Si
from Fooowenr will take the GBe&€ CheaatiobredotriecREDE e
wi || resume nor mal operation and other instructior
during the tRES1 time duration.

When used only to obtain the -DewmncehatDé wht 1 ec tniodn
initiated by driving the /CS pin | ow andusnmyfting
byte. The Device I D bits are then shifted out on t
(MSB) firstFiagurdeli qqwirOei hhe Devi ce BR5SWQ&EHI4IEL Ifiiost ¢ dhe
Manufacturer and Device I dentification table. The
instruction is completed by driving / CS high.

When used to release t hRownevsdtcaet e raomd tdket alonwetrhe
instruction prseviheu slayned eascr iFbb g ddy9%€ ia g dbrO0es heaxvere pitn t h af
after / CS is driven high it must Sed@GaiChahiagheftosta
After this time duration the device wild.l resume |
accepted. | f the -RelweaAPevifoceml Powastruction 1is i
Program or Write cycle is in priocresiss (whreoar e\ Pa red
have any effects on the current cycle.

Fi guriRel eas e -DRhownerSequencd SPil adioan )

ICS
,,,,, 01 23456 7 &w®sSH
SCLK
4—— Instruction —— |
S X ABH XL T T T
Power-down mode Stand-by mode ,
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Fi gurBRel ease-DbommerSequencd QPil adgioana )

Imtlr::ti on |
v 277\ S NLLLLTTTT

(L

vay LS L7777 X777 7777

el [ LLLLLL LN

(1@
N\LLLLLLLLLLL L L LS

/HAD f i f /
(® Pover _down mode

Sand-by node

.
-

-

Fi gur9Rel ease-DRhowmmedrRead Devi ce

| D S®eRlueMade Di

/ICS

0O 1 2 3 4 5 6 7 8 9

********

29 30 31 32 33 34 35 36 37 3 39 ___________________

MSB

Mi Instruction ——p¢——— 3 Dummy Bytes —P)| —tRES2—p
sI ABH 23X22 210X}/
) MsB Device ID
o High 2 7X 65X 4 X 32 X1 X0

Deep Power-down mode

»
v
Stand-by mode

Fi gbrORel ease-DbbommedrRead Device

| D S@RIlueMadke Di

/CS \

__ Mde 3 o 1 2 3 4

| 1Gs switch from

1 uct
e P — 3 Dumy Bite — |, | o onpn

(ony LLLN (XXX XXX XKLL

[

(L

CXDXEXXEX AKX XL

(I

/ 777\
(Ig)

(L]

DDA T/ 717
DXL 77

(LIS

/HAD
welLLS

Device ID

Power - down current

Sand-by current -

agram

agram
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7.3.8 Read Security Registers (48H)

Seé€&i gwriei gwr2zehe i nstructi onbyitse fajdAd2A38npesda moeiy many
bytle@PI mo d e, the number of dumi@9 Bbicrasmt rbueaEdnoonbfiitg ur
being 4 at dhued ng the rising edge of SCLK. Then t he
shifted out on SO, each bit beidgrshgfted oat]iag
SCLK The first byte addressed can be at any | ocat
to the next higher address afOner ®&-H&h AdyYytressf reaca
t hasit byte of tBEFH)egiist ewi [(IByteset to O0OO0OH, t he
driving /CS high.
ADDRESS A23-A16 Al1482 Al110 A9-0

Security Re OOH 0O 01 O 0O O Byte Ad

Security Re 00H/ 0O 0 1 0 O Byte Ad

Security Re OOH 0O 0 1 0O O Byte Ad

Fi gwbrilRead Security Registers ins(tSrfdicd)d on Sequence

/1Cs
Mde3 0 1 2 3 4 5 6 7 8 9(7”‘28293031
s o 2@ (321X
VBB
D0 Hgh Z
/1Cs

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 Mode 3
<K, [T

47 Dumy Byte —>
8 (7X6){5X4x3xX2X1X0

VB Data Byte 1

O 7X6X5XaX3X2X1X0
NEB
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Fi gwbr2Read Security Registers ins(tQPuctMoodre)Sequence

ICS

Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 183 14 15 16

SCLK  ModeO!

Instructio ‘ | Dummy*
) A2316! Al58 | AT-0 ataOut;DataOutZDataOutSwDataOuM

100 M@ @00 0 OO OO OC

3, % ooo

T S D SVl

RSN @ 19 @@o 7 0 6 o 7777777

‘MSB } MSB
* =[ Set Read Parametersl: Instruction (COH)
can set the number of dummy clocks

7.3.9 Erase Security Registers (44H)

TheBR25Q64EiLovi desl ORHyrteee Security Registers whi ch
programmed indirve giuatidrys nmeoyesbe used by the syste

security and other important information separatel
Sef€i gwbr3ei gbr4e he Erase Security Regi Blte®dsdtiomas e uct i
instruction. A Write Enable instruction must previ

Latch bit.

The Erase Security Regi sters instruction sequenc
Registers instruction / @8nghéghhiagher/ €Cemestghb & d
code has been | atched in therwise the Erase Secul

soon as [/ CS i s dtriimed FkEriashe Sehceursietlyf Regi sters cycl
i nitwhtked.the Erase Security Registers cycle is in

to check the value of the Write In Progress (Wl P)
t he -tsiemmefd Erase Security Regi ctoenpd ec edl e Atamsad mies ubd
time before the cycle is completed, the Write Ena
Lock Bit (LB) in the Status Register can be used t
bit is set tdefh) stbes Seculri bg permanently | ocked;
instruction wil!/ be ignored.
ADDRESS A23-A16 Al4d 2 Al10 A9-0

Security Re OOH 0O 01 O 0O O Byte Ad

Security Re OOH 0O 0 1 0 O Byte Ad

SecuReéegiyst e O00H 0O 0 1 0 O Byte Ad
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Fi gwbr3e Erase Security Registers i(rmftlr Motdieg n

0 1. 2 3 4 5 6 7 8 9 29 30 31 Mde 3

‘47 Instruction — pl— 24-Bit Address %

24 O NI

Sequenc

Fi gwbrdEr as e

S

equence

Security Registers in@®PIruMdde®n
Ics

Mode3 0 1 2 3 4 5 6 7 Mode3
SCLK

;Instructlo , |
5 \<—ﬂ A23-16 | Al15-8 | AT7-0
(100) 'A 2016 ®°°°l

iy /N s S]]
wh /) 2 @@0 //
o L/ @< @000

FeBO2
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7.3.10 Program Security Registers (42H)

Sedi gux5i guaxét he Program Security Re rs instr.
Programctnethral | ows frolnmbD2b6lgeedybé 6 ty regi s
programmedurbmes (one time pRAodgMrdme2Fthabyeed)nstru
previously have been executed to set the Write En
Security Registers instruction. The Program Secur.
/' CS Low, foll owed by t3beytien satddudceta s0 nl ecaosdte o(nde2 Hl)a t a
As soon as [/ CS is-tdmede®rhhigglam Seeuseéeltfy Regi sters
t PP) is initiated. Whil e the Program Security Reg
may be read vtad uceh eocfk tthhee Wri te I n Progress (W P) bi
is 1 dur ingnetdhePrsogglrfam Security Registers cycle, an

- e~

unspecified time before the cycle ist.completed, th
| f the Security Registers Lock Bit (LB3/LB2/LB1)
permanently | ocked. Program Security Registers ins
ADDRESS A23-A16 Alfi 2 Al10 A9-0
Security Re O00H 0O 01 O 0 O By tAal dr ¢
Security Re OOH 0O 0 1 0 O Byte Ad
Security Re OOH 0O 0 1 0O O Byte Ad

Fi gwbr5e Program Security Registers (iS99It rMcdd on Seque

/CS
Mde3 o0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39
SOKmMde a | L) L) L) U L L) L WL L Lo _
W———Instruction———p¢———24-B t Address— P Data Byte 1——p
s 42H <23X22X20 - 0000 65X 3X 22X X 0>
NSB
/CcS

41 42 43 44 45 46 47 49 50 51 52 53 54 55 2072 2073 2074 2075 2076 2077 2078 2070 Mode 3
s JU UL U U A AR AP T P oo o

b——— DtaBte2— )¢ DtaBte 3— P §——— Data Byte 256 ——N
s {TXExXEXaxX3X2XLX0 06 43X 2 XX 0>~ 660 32X X 0X////
NEB

Fi gwbré6Program Security Registers i (tlr Motdiegn Sequen

ICS

Mode3 0O 1 2 3 4 5 6 7 8 9 10 11 518 519 Mode3

SCLK ModeO‘ ﬂ Mode 0
Instructi ow A2316

A158 | A7-0 wData byte 1Databyte 2 Data byte 256

Mw SO
By 17 @ e E )
w7 @@oooo A

(PN RC @oo RO/
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7.3.11 Read Serial Flash Discoverable Parameter (5AH)

Seé€&i gwrei gwbr8dhe Seri al FIl ash Discoverable Paramete

consi stent methoduottdesaflti hindgfeheéureecvapabil nt Be
standard set of internal parameter tabl es. These
system software to enable adjustments needed to ac
vendors. The concept is sntmidducttioon hef ohEDHE® uSitda n
on CFI . SFDP is a standard of JEDEC Standard No. 21
The Read SFDP instruction is inittiiantged hkey idrsitwiurcg i
A5 Ah®l | owed-bibty ad RrdeGi)sn t(aSRt3hpeiengar dl es-by obé -btyth @4 3

Addr e d.d&ei ght A duknsmyaor ec laolce o BPH UMD @BI™ tmendienber of
dummy c¢cl ocks can be configuré@Obyothesfibatt Read Pa

Fi guwriRkead Seri al FI ash Di sicnosvterru&btheoenPa e a BeSePgr a m
Mo de)

0 1 2 3 4 5 6 7 8 9 28 29 30 31

— 1 switch from
Input to Qutput

7 | L1/
= 7 069690@

Fi gwr8kead Seri al FIl ash Di sicnosvterrughbthi soenPae a BheQePgr a m
Mo de)

s o~
Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Instructio *

}«5—;1 A2316| ALS8 | AT-0 | QUMMY B out ; Data Out 2 Data Out 3‘ Data Out 4
|
)

NS 2O OO POOGEOEE
ANV OO OIOR O OXC X
N O RO OO X ::

gion @ 19 @@e 7 oeo ””””

'MSB ‘MSB

* = Set Read Parametersl: Instruction (COH)
can set the number of dummy clocks
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7.4 Program and Erase Instructions
7.4.1 Page Program (02H)

The Page Program instruction is for programming t
previously have been executed to set the Write Ena
instruction.

Sedigusr9e he Page Program instruction is entered b
i nstruct3boynt ec cadded,deat | east one data byte on SI. | f
bitsAQ)Aeéa not al l zero, all transmitted data that g

ogrammed from the start address of the same page

t ssAQ)A7are all zero). [/ CS must bef drheeseduwevn de.r
ge Program instructi ons esrediiureqpckRraged CBr geBiegm éionws t r
dres st | east 1 bYytC& datead dm gdhl

;
[

a

d

f more than 256 bytes are sent to tdheed daenvdi cteh,e plrac
56 data bytes are guaranteed to be programmed cor
ata bytes are sent to device, they are correctly
aving any effects onme hpea pe.he/rCD ymuwesst olfe tdcirei vsean h
bit of the | ast data byte has been | atched i n; 0
executed.

As soon as [/ CS is -tdirmewdenPahgeg hPr adcreansedyfcl e (whose
initwhted. the Page Program cycle is in progress, t
the wvalue of the Write ininPrPaorgasss( WIVR)P) bibti.t T hs
sedfmed Page Program cycle, and i s iOf iwehdent iime ibse fcoor
cycle is completed, the Write Enable Latch bit is

A Page Program instructiontappeéedely tioha Blagek whi @t
BP2, BP 1, tBPTGA)b&Eab¥)arreot executed.

Fi gwbr9e Page Program Sm@ERkenkled ®) agr a

ICS

Mode3 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39
SCLK Modeo] [ ] L) L) L) L) L0 L) O O Lo ,,,
4—— Instruction —— pl¢———— 24-Bit Address——— p¢———— DataBytel ——P!
s 02H 23x2221y=---<3 X X DX 0X 7 X6 X5 XX X 2X X 00~
MSB MSB

ICS
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 2072 2073 2074 2075 2076 2077 2078 20r9Mode 3

< U UUUULL THUL LU U oo

DataByte2 ———p¢——— DataByte3 ————P) K—— DataByte 256

st <7Xe(EXa 32X 10765 X3 21X 0 0000000[[

MSB MSB
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Fi gwrOPage Program Sequ@PiceMolliegdgr am

/CS
Mode 3 : 0 1 2 3 4 5 6 7 8 9 10 11 12 13 516 517 518 519  Mde 3
I Mde 0
s )‘% A23-16 Al5-8 AT-0 Byte 1 Bite 2 | Byte 3 Byte 255 | Byte 256
v /N (XXX 04X o)X 4 X 04X o)X 4 X0 XX XX S/
W& LTSN DD DE XD XXX/
VAN G © 06 86 0O 0O OE XX XX /)
NEB VEB NEB NEB NEB NEB NEB NEB

7.4.2 Quad Page Program (32H)

Th®uaRlage Program instruction iwssifrog fpogrogpiamsni nigOQ
and .MO3usedP@Quwae Program the Quad enable in status r
A Write Enable instruction must previously have be
before sendiPrggtrtaen P algha@Quua@®Baigen Pr ogr am dmtsdrraucc tbhyn
driving f/lodd olwoevidn by radddeS@mihr ee address bytes and a
byte onThe@ ®Riurasd. Enabl e bit (QE) of St.atus Regi ster

Thenstrsegqguemce i &i ghool&vh imore than 256 bytes are
previously |l atched data are discarded and the | &
programmed correctly withi né tdhaet as abnyet epsa gaer.e Isfe nlte sts
are correctly programmed at the requested address

bytes of the same page. / CS must be driven high af
| atched i n; QuéPaegevi Breogrham instruction is not exec
As soon as [/ CS i s-tdm@udPha ghei gkhr,o gtrhaem sceylcfl e (whose di
i nitiatedQudWhiglee Prrorgram cycle is in progress, the
check tlod vdleuaNri te in Progress (W P) bit. The Wri
sed f m@daPage Program cycl e, and is 0O when it i's C
before the <c¢cycle is completed, ARedRagRl@reogEmab | e
instruction applied to a page wBP4&h BBPRr oBedt e BPK
bitsTab®&EBab¥)es not executed
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Fi gwrlQudPage

Progr am Sgeagm(SPr c eMobiiday

ICs

*****

ModeOO 1 2 3 4

5 6 7 8 30 31 32 33 34 35 36 37 38 39

Byte 5

SCLK Mode3| | | | | || [ L)L) L
[€—— —Indruction | €—— 24-bitsaddress —»

Sl 32H

(100)

S0 High Z

(101)

WP High Z

(102)

HOLD High 2 !

(103) : ! ! !
IMSB  MSB MSB IMSB
" Bytel ' Byte2 ' Byt Byted

Ics

oLk 40 41 42 43 44 45 46 47 48 535 536 537 538 539 540 541 542 543 Mode 0

oy (s 0606060
©2) 00606666

iy 00090606

Byte 6 Byte 7 Byte 8’

Byte 253" Byte 254 Byte 255 Byte 256

7.4.3 Sector Erase (20H)

The Sector Erase instruction is for erasing the
instruction must previously have been exSecutoad to
Erase instruction is entered by drivingad&€Sedsdw,
byte on SI Any address inside the sector is a val
must be driven |l ow for duédrecentire duration of the
Sed&iguwr2dhe Sector Erase i hE6r g o eisoenn asB e oy Uy macsee:

i nstr-ahytmehdrens ss§ICS goeksCBimhhst be driven high aft
the | ast address byte has been | atched in; other wi
As soon as / CS istdmedeBSebigh, Etheeseltl e (whose d
Whittee Sector Erase cycle is in progress, the Stat:
the WriRreogress (Wl R PForiogr eTshse (WYliRR)e b-tt med Sedwuoil |
Erase cycle, and is 0O when itiime bemhplret ¢dhe Atycdem
the Write Enable Latch bit i s reset. A Sector Er
protected by tBPABPRCRPPr oBBift sBia)@&E&abll)dé s not
executed.
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Fi gwrZeSector Erase SeqBRIncModd)agr am

ICS

Mode30 1 2 3 4 5 6 7 8 9 29 30 31Mode 3

—— Instruction ——pi¢— 24-Bit Address —|
sl J7]7X 20H 9004”’

Fi gwr3deSector ErasdiSagqg@@@mncMdMEBgt e Address Mode)

o 40X a)X0Xa)oX // )/
(o 5 X1 X5 X1 X5 XX/ /
({g) 6 2)(6xX 26X 2/ ///

/HAD
o 20 0O 0. I
MEB MB MEB

7.4.4 32KB Block Erase (52H)
The 32KB Block Erase instruction is for erasing tl
instruction must previously have been executed to
Erase instruction is enteredheyi mdgtirvu mtgi3anCiSe ol doew,
address S| . Any address inside the block is a val
instruction. /CS must be driven | ow for the entire
Se€&€igwrdehe 32KB Block Erase instrwsénoinnge8k€kBcBL o
Erase i n-s3bryuecetd roms s§¥ICS goes high. / CS must be driv
bit ofadtdeetasbyte has been |l atched in; otherwise
executed. As soon as /tCiSmed BIrdowlk nEthageé,cy dhlee sewho
is initiated. While the Bl ock Ertasre ma\y ldeecilrseecakth tpr
the value onf Ptrhoegr Wrsist e WI P) bit. The Write I n Pro
setifmed Bl ock Erase cycle, and is 0O when it is con
cycle is compl et edch thiet Wrd tree £enta.bl o 32akB Bl ock Er @
bl ock which is proteccBtPedBP3byBRMD,e BPF b,c kB &8O feHdebcttes (( s €
7Y is not executed.
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Fi gwrd82KB Bl ock Erasgra@puemModeDi a

/CS —\ Yo
Mode30 1 2 3 4 56 7 8 9 29 30 31 Mode3
SCLK Modelo _ Mode O

[—— Instruction —)i¢ 24-Bit Address P
st /X 52H >|\<%3@* CXIXOXL//]

Fi gwr582KB Bl ock Erase S&QPuem™Moe elDi agram

Mde 3 0O 1 2 3 4 5 6 7 Mode 3

K mdeo [ L e

UG 316 | A58 AT-0
(|Scn) 40X a)oXaxo)X / /) /
ta) FEV ISV LIS VIV
(1% 6 (206X 2 62X/ / /)
0@ (813 13 ) )
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7.4.5 64KB Block Erase (D8H)

The 64KB Block Erase instruction is for erasing ¢t
instruction must previously have been executed to
Erase instruction is enteredhéeyi dgtirvu mtgi3anCiSe ol doew,
address SI . Any address inside the block is a val
instruction. /CS must be driven | ow for the entire

Seé€&i guwree he 64KB Bl ock Eerqauseen cienst/rQuSsctgooens sl ow sendi
Erase i ndhyama€driesnsSl / CS goes high. / CS must be dr |

of the |lasbhytaeldh@®@s been | atched i n; otherwise the
executed. As soon as /-tCiSmed BlIrowlk nEhageé,cy dhlee sewho
is initiated. While the Bl ock Er asey chyec logeealuse ¢ikn pr
the wvalue onf Ptrhoegr WrsistTef Ml Whi & bgr ess ( WI P) bit i s
sedfmed Block Erase cycl e, and is O when it 1is con
cycle is completed, tilse rWrsiette Rn®&hBIK8 Badtock Hkirtase i
bl ock which is proted®@dtPedBPDd»yBR=D,e BP b,c kB &PhH feHddltes (( s €

7 is not executed.

Fi gwr664KB Bl ock Erase Sé¢RluemModelDi agram

Ics —\ —
Mode30 1 2 3 4 5 6 7 8 9 2930 31 Mode3
SCLK Modelo Mode 0

l—— Instruction —l¢- 24rBit_Addre$—}|
s /X D8H )X~ <DXOXOXI[]]
MSB

Fi gwri64KB Bl ock Erase S¢&PuemMoe elDi agram

Mde 3 o 1 2 3 4 5 6 7 Mde 3

SAK  mde 0
SN A316 | A58

(|%)) 00 0
o POy %Y
(1%
-y 11
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7.4.6 Chip Erase (60/C7H)

The Chip Erase instruction sets all/l mefmer yFIwA) hin
Write Enable instruction must be executed before t
(Status Register bit WEL mushi egatakdlby dhevingtth
shifting the instruction code AC7ho or A60ho. The
Fi gbr8e

ThéeCS pin must be driven high after the eighth bit

Erase instruction wildl ot be exeddutmedl. CAfitperEr/aG
instruction wil/ commence f Br asemecyYoratisni ofpt
Read Status Register instru

or
ction may still be acce
h

The WIP bit is a 1 during the Chip Erase cycle anc
ready to accept atmer Afnetr adbtei €ms padrase cycl e has
Latch (WEL) bit in the Status Registieexecwmddar ed
I W Bl o c(kB PP2r, o tBePclt, aanrdeTBORO ChbhiptnSnasceti gmoeedri f o
more sectors are protected.

Fi gwr8Ehi p Erase Sequ@mlceMddea)gr am

/CS

«———  Instruction ~———»]

S| 60H or CrH

O Hgh Z

Fi gwr9€hi p Erase SequEe@QRle Mo dag) am

/1CS

Mde 3 0 1 Mde 3

I nstruction ‘
60H C7TH

(ra)
WP
(1)
/HAD
(1)

7.4.7 Program/Erase Suspend (75H)

am/ Erase Suséplelnadws ntshe uscyt s toenm At7c6 hi nt er r up!

The Progr
| BAK/c&k4d KEr as €T hoep etriamei obnBet wgeldBmda et ructi on and

Sector
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ProghBmaSsues pemdst r ucPtdBoSHAfitsert t heopemradrnam has entert
suspended state, the neexncoerpyt afrorra yt hcea np abgéen ibeea fintge rp r ¢
the erase operation has entteree d md rher ys uessepamdryd e d ars t
programed e x cecipri32kd Wock/64kihldock bei ng er ased. Write st:

operation can't be suspended. The Program/ Erase S
Fi gurOe
Tabl?2 Readalklae of Memory WDpeeati nogsaBuspended
Suspended operation Readable Region Of Memory Array
Page Program All but the Page being programmed
Quad Page Program All but the Page being programmed

Tabll8 ReadabitRr ogrammAbéa of Memor JEr &vbel éOpanati on
Suspended

Suspended operation Readable Region or Programmable
P P Of Memory Array
Erase(4KB) All but the Sector being Erased
Block Erase(32KB) All but the 32kb Block being Erased
Block Erase(64KB) All but the 64kb Block being Erased
When the Serial NOR Fl ash receives the Suspend ins
before the Write Enable Latch (WEL) bit clears to
which the device is readyst rsoclaicamreeqpt Tabhh e dAfccépea
I nstrsucDuroinng Program/ Erase Suspend after tPSL/tESI
Characteristics"” for t PSL and ntsESduchuminmg s Susfgabd
(tPSL/tESL not rlengsutirsuecdt)a'foalivi s the ttHPeSL and t ESL | at
apply ForAOd¥icohmina, a9¢mn be issued at any ti me &
i nstruction.
Status Register bit 15 (SUS2) and bit 10 (SUS1) <ca
SUS2 (ProgramtSuspgpendt® Aldswhauxts ompegdacnt. The Sl

(Erase Suspend Bit) sets to A106 when an erase ope
clears to A00 wheni nditer pctoigo@am rr es amed .

TablledlAcceptabl e instructions During Program/ Erase

| nstr ukatnieon |! Nstru Suspend Type

code|proggram S| Erase Sus
Write Enabl e 06 * *
Write Disabl 0 & * *
Read Dat a 03h * *
Fast Read 0Bh * *
Dual Out Rera d Fa 3 Bh * *
Quad Output Fas;g 6 Bh * *
Dual I / O Fast BBh * *
Quad I/ O Fast EBh 5 &
Quad I/ O Word F E7h t5 t5
Set Burst witlHh 77h * K
Readf tMDevi ce | 90h * k3
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I nstr uNcatmeo n Jmsei U Suspend Type

code program S| Erase Sus
DualRdeadf iMDevi ce 92h * *
QuadRE®d tMDevi ce 94h * *
Read JEDEC | O 9Fh * *
Read Unique | D 4 Bh * *
Rel ease-dbhownd MDe v i A B * *
Read Securty RG¢ 48 h * *
Read SFDP 5Ah * *
Page Program 02h *
Quad Page Prog 32h 5
Program/ Er ase | 7 Ah * *

TablBAcceptlarbdter sc Diuomng “StuPsSle/ntdESL ndt required
Suspend T e
| nst r uNcatmeo n Instdru . v
code|program S|  Erase Su
Read SRadiust er O05H * *
Read SRadiu®t er 35H * *
Read SRadius8t er 15 H * *
Enabl e Reset 6 6 H * *
Reset Device 99 H * *
t PSL: Program Suspend Latency; t ESL: Erase Suspe
Fi guwrOPr ogr a m/SRirsgpselennds t r uScetqgiucen(SP & Mo d e)
/cs \
__Mde3__ 0 1 2 3 4 5 6 7 _
K Mde 0 |
|«—— Instruction ——»
s //// X 75H XLLLLLL LSS
0 Hoh Z
Accept instructi on?
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Fi guwrlPr ogr am/SRirsgpselennds t r uScetqgiuocenq Q B | Mo de)

«—tPL/tESL—»

Mode 3
Mde 0

-

Accept instructions

7.4.8 Program/Erase Resume (7AH)

Th&®€roglEamesume instruction A7Ahd must be written
Erase operation or the Pada oRragrSdreagpaee rTantd oRe sau n e
instrucbdoi wnl A7AH accepted by the device odlsy tiof th

1 and the WP bit equals to 0.

After the Resume instruction is issued the SUS bit
bit will be set from 0 to 1 within 200 ns and the
the pagmpwét ¢ the program operation. | f the SUS bi
t he Resume instruction A7Aho wiPRrloglhea miRersasmed by
instruction seqRuieqqr2e i s shown in

Fi gwr2Br og/Eam Resume st r uScetgiuoentSPe Mo de)

/1Cs

I\bd63701234567M>de3

}47 Instruction 4’{

s X i XL

Hgh Z
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8. Electrical Characteristics

8.1 Absolute Maximum Ratings

Par ameter Symbol Conditions Range Unit.
Supply Voltage VCC 10.6 to VCC+0.6 \
Voltage Applied to Any Pin VIO Relative to Ground 10.6 to VCC+0.6 \%

<20nS Transient

Relative to Ground | ' 10V 0 VCC+1.0V| V

Transient Voltage on any Pin VIOT

Storage Temperature TSTG 165 to +150 &
Lead Temperature TLEAD See Note (2) V

Notes:
1.JEDEC Std JESD22-A114 (C1=100pF, R1=1500 ohms, R2=500 ohms)

8.2 Operating Ranges

Spec
Parameter Symbol Conditions Unit.
Min Max
Supply Voltage VCC 165 | 195 \
Commercial -40 +85
Temperature TA C
Operating Industrial i40 | +85
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8.3 Latch Up Characteristics

Par ameter Mi n Ma x
|l nput Voltage Respect T -1. 0V VCC+1.0
VCC Current -100 mA 100 mA

8.4 Power-up Timing

Sy mbol Par amet er Mi n Max| Uni
t VSL VCC(min) To /CS Lo 300 ms
Vwi Wr iltrehi bit Threwhol d 1.0 1.4 \Y
Fi gwr3BBoweurp Ti ming and Voltage Level s
A
R0 (12 ) T
Chip selection is not allowed //
vee(ming | |
tVSL Deviceisfull
Reset accessible
Vit State
Time
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8.5 DC Electrical Characteristics

(TAODN~8%, VCC=2.7-~3.6V)
Symbdq Par ame | Test Condi Mi n Ty.p Ma x Uni
l nput L ~
e Currer A
OQut pul .
I LO Leakag OA
Currer
St andb /| CS=VCC, ~
I ccl Currer VI N=Vd&CrC VSS OA
Deep
[/ CS=VCC, ~
| CC2 Pow®Imo wr VI N=VCC or OA
Currer
SCLK=0. 1VC(
0. 9VCat
120MHz, Q=Ope. e
Oper at
| CC3 Curre LI
(Read) SCLK=0.1VC(
’ 0. 9VCQut mA
80MHz, Q=0pen
| / O)
Oper at
| CC4| Cur r( ePratg /| CS=VCC mA
Progr a
Oper at
| CC5 Current [ CS=VCC mA
R)
Oper at
| CC6| Cur r(eretg /| CS=VCC mA
r Er as
Oper at
| CC7| Cur r(eBd tc /| CS=VCC mA
Er as e]
Oper at
| CC8[ Cur r emit /| CS=VCC mA
Er ay e
|l nput . VCC x
VIiL Vol t ag J 0.3 v
viH| 'hput 08VCC vcec+o|l v
Vol t ag
OQut put _ ~
VOL Vodgte Il OL =1000 02 \Y
yoE | PO EE | OH100OA VCa@. 2 Vv
Vol t ag
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8.6 AC Measurement Conditions

Sy mb ¢ Par ameter Mi nf T p.y] Ma x Uni t Condi ti
CL Load Capacit 30 p F

TR, l nput Rise An 5 ns

VI N l nput Pause 0.2VCC to V

I N Il nput Ti mi ng Reg 0.5vCC \%

OQut put Ti ming

ouT Vol tage 0.5VCC V
Fi gwrdAC Measurement |1/ O Waveform

Input Timing Output Timing
Input Levels Reference Levels Reference Levels
0.8vccC
0.5vCcC 0.5vCcC

0.2vcceC
8.7 AC Electrical Characteristics
Sy mb Par amet er Min. Ty p| Ma x| Un i

Clock frequency for all instructions, except Read Data

Fe instruction (03H), on 3.0 - 3.6V power supply IS U9 illales
f R | Clock freq. for Read Data instruction (03H) DC. 55| MHz
t CLH Seri al Clock High Ti me 4 ns
tCLY Seri al Clock Low Ti me 4 ns
t CLC| Serial CloqkKlRiws &aTieme 01(1) V/ n
t CHC| Serial Clock Fall Time ( 01(1) V/ n
t SLC/|/ CS Active Setup Ti me 5 ns
t CHS| / CS Active Hold Ti me 5 ns
tSHCH | / CNoAct BeteTlipme 5 ns
t CHS| / CS Not Active Hold Ti me 5 ns
Sy mb g Par ameter Min. Typ.|[Max|Uni
t SHS| / CBi gh "“Trienaed /"Wr i t e 20 ns
t SHQJ] Out put Di sabl e Ti me 6 ns
t CLQ] OQut put Hol d Ti me 0 ns
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t DVC| Data I n Setup Ti me 2 ns
t CHD] Data I n Hold Ti me 2 ns
t HLC| / Holodw Setup Time (rel a 5 ns
t HHCt / HoHidgh Setup Ti me (r el 5 ns
t CHH| / HoHidgh Hol d Ti me (rel a 5 ns
t CHHYf / Holodw Hol d Ti me (rel at 5 ns
t HLQ| / Holadw To-ZHOghput ns
t HHQY / Holodw ToZ LOwt put ns
t CLQ] Cl ock Low To Output Val ns
t WHSI| Write Protect SeGBiopw Tin 20 ns
t SHW[ Write Protect/B&8IdhTi mg 100 ns
t DP | / C8Bi gh To DelopwrnP oMced e 20| Os
HIRES /Sicg_'niagthurlo ReS;dandby Mo ¢ 100 Os
tESL Erase Suspend Latency 30 Os
tPSL Program Suspend Latency 30 Os
tPS Latency between Program and next Suspend 20 15
tES Latency between Erase and next Suspend 20 VS
{PRS ;itse;;%/d between Program Resume and next 20 5
{ERS ;itse;ecry]/d between Erase Resume and next 20 5
t RST| / CS High To NextRelsmegtru 1 ms
t W Write Status Register 5 302) ms
t BP1l| Byte Program T®me (Firs 30 50( Os
t BP2| Addi ti onal Byte Pr oBgyrt@n 25 12| Os
t PP | Page Programming Ti me 06 2.4 ms
t SE| Sector Erase Ti me 50 300 ms
t BE| Bl ock Erase Time(32K By 01%5@51./64 S
tCE| Chip Erase Ti me 25 60 S
No s:e

1. Tested with clock frequency lower than 50 MHz.

2. For multiple bytes after first byte within a page, tBPn =tBP1 + tBP2 * N, where N is the

number of bytes programmed.
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Fi gwrs8er i al Tii miprug

tSHI

Fi gwre®ut put Ti ming
ics ————————————————— - J € tSHQZ
SCLK — ) ;::L—/—\ JE—
taQv /taov Py S
taAQX # » ¢qtaox - >« tQLQH
””””””” > tQHQL
s X g
Fi gwrie Hol d Ti ming

/ICS

SCLK

tCHHL

tHIQZ |

/HOLD

tHLCH tHHCH
tCHHH  —»]
5 tHHQX

Fi guwr8e / WP Ti ming

/ICS ‘# ,T AN
tWHSL—a— ~-—— tSHWL

/WP /7 AN

i Sl p W p Wy il Iy S i igipipipipl
10
input X ‘1 X X

Write Status Register is allowed Write Status Register is not allowed
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9. Packagelnformation
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