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1 Overview

Gener al

Sin@lLv8 to 3uppVy

I ndustrial Temp#0@ttuo e8R@nge

Seri al Peripheral Interface (SPI) Compat
Singl e, Qu@®l ,, QPTR

Standard SRIK, CS#, SI , SO, WP#, HOLD#
Dual SPI:SCLK, CS#,100,1 01, WP#, HOLD#
Quad SPI:SCLK#(C$ 00, 1 01,1 02,1 03

i bl e: Mode 0 ¢

- QPI: SCLK,CS#,1 00,1 01,102,103
- DTR: Double Transfer Rate Read
Fl exi ble Architecture for Code and Data Storage
- Uni formy2&6Page Program
- Uni for/nd 122548192 e Page Erase
- Uni f orbiptdeK Sector Erase
- Uni form -Bg Kel6odckk Er as e
- Ful | Chip Erase
Hardware Controlled Locking #d&@fi nProtected Sectors by
One Time Programmable (OTP) Security Register
- 3102Blyte Security Registers Wi th OTP Lock
128 bit unique I D for each device
ast Prograem Spdeé@r as
- 1.ms Single/ DPaldis@uadr am ti me
- lehs Page erase ti me
- léns 4Kbyte sector erase ti me
- léns 32K64bKte block erase ti me
JEDEC Standard Manufacturer and Device | D Read Met ho
Ultra Low Power Consumpti on
- O3uA Deep Poweau rDroevmt
- 100A Standby current
- 7. 5mAActive Readb®dHwrrent at
- 30mA Active Program or Erase current
Hi gh Reliability
- 100, PO@®gram / Erase Cycles
- 26yeabata Retention
I ndustry Standard Green Package Options
- 8pin SOP1JO0miBMI I )
- 8landds® (88255mm, 3x4x0.55mm
- 8l andVSON 6 x5 mm)
- 8pin TSSOP
- WLCSP
- KGD for Si P
Puya Semiconductor Pag4o0ofl06
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2 Description

ThP28G32SiHs a seri al menmmoeryf aeev i kKleasdresi gned f orv aulsueeme n a

consumer based applications in which program code is sl
external RAM for execution. The flexible @gmranalamrdhiyt
ideal for data storage as well, eliminating the need f

The erase block sizes of the device have been optimizec

applications. By bppeiemiasagbltbeksjzehefmemory space car
Because certain code modules and data storage segments
regions, the wasted and unused memory splalceckt harta e chilra
memory devices can be greatly reduced. This increased
routines and data storage segments to be added whil e st

The device al soticomad2intse asre@audiity regi sTems with OTP |
Programmaadnd ehe used for purposes such adewvrmilqlEeéedeéviome C

Number (ESN) storage, |l ocked key storage, &etc.
Specifically desidinfefdedfeomt usystieamsnantyhe device supports
operations with a wide supply voltage range of 1.65V 1t

programming and erasing.
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3 Pin Definition

31 Pin Configurations
cst [] O m cs#
so[z] | 7] HOLD#/RESET# so HOLD#/RESET#
wr# [ 3 | | 6]scLk WP# SCLK
GND [ 4 | BE GND sI
8-P1 N SIOP0 @i8Mmi 4afd TSSOP 8LanwSON3X23 x4/ @xHhm)
Top View Bottom View
o
OO O O
vcC  Ccs# cs#  vce
OIS O O
HOLD# SO SO HOLD#
O O O
SCLK  WP# WP#  SCLK
ORES O O
S GND GND Sl

8-Ball WLCSP Ball Assignment

32 Pin Descriptions
Remar ks
1 CS# Chip select
5 SO S| o1 Ser?al dat a fJutput for 1 x
Seri al data i npult/ Gnrde aodu t npay
3 WP # S| 02 WriFe protecfcion active | oV
Seri al data input and out pJ
4 GND - Ground of the device
5 S| S| 00 Ser?al dat a ?nput for 1x I/
Seri al data input and out pUJ
6 SCLK - Serimterface clock input
Har dware Reset ®Bi npalucstei vteh el
7 HOLD#RSET SI O3 without deselecting the dey
Seri al data input and out pJ
8 VCC - Power supply of the device
Not es:
1. SI O0 @&@n@l ar e Sutsaendd afrodr a nidn sDturaulc tSPolns
2. SI ODSI O3 are usedQPdnNnsQuad#&BHOLDOWP RESHETunctions are only avail abl
SPI .
Puya Semiconductor Pageofl0O®6
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4 Block Diagram

CS# O
»| High Voltage Generator
~ > Serial Bus @
SCK O i
Control Logic
Sl O > Data buffer
SO [
Interface
x
Control & >
8 Flash Memory Array
Logic Address Latch o
WP# 0 | %
HOLD# O
/Reset
Serial MUX &
o 1/0 buffers
Control and
Protection logic
VCC =
GND O > Y-DECODER
Bl ock Diagram
Flash Memory Array
Page (256/512/1024 bytes)
Buffer to Buffer load
memory pgm
Al erase Al read
Buffer (256/512/1024 DyteS) command command
Al Program
Buffer write command
&buffer clear Buffer read v
I/O Interface

SI(I00)  SO(I01) WP#(103) HOLD#(104)

Data Fl ow Diagram

Puya Semiconductor Pageofl06
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5 Electrical Specifications

51 Absolute Maxi mum P~*t i na~-
NOTI CGGE:r esses abovuendtehro sfieA blsio

A Storage Temper at ur5eAC .t.o. .+.1.5.0.A . . N
R ) ) Maxi mum Ratingso may cause ¢
A Operation Temper atOUA®8 &%C. . . . .. device. This is a stress rat
é Maximum Operation Voltage. ... of the device at those or ar
A Vol tage on Any Pin with indicated in the operational
respect to Grounf®.6V.to. +. 4.1 . .
nomplied. Exposure to maxi mu

A DC OQOutput Current .. .. .. ... ...

extended periods may affect

Tabl-2 Bin Capla¢ditance

Parameter . i Test Condition
Cour Output Capacitance 8 pF Vour=GND
CiN Input Capacitance 6 pF Vin=GND
Not e:

Test Condit2HAG, HCEL=1B®HAQY. V

=

Fi gwbldaxi mum Over shoot Waveform

Maximum Negative Overshoot Waveform Maximum Positive Overshoot Waveform

VCC+1.0V— — — — —
20ns
ov VCC
20ns
ALV —- —— ——

FiguRénput Test Waveforms and Measurement Level

Input timing referencelevel Output timirg referencelevel
0.8vCC 07VEE

5 AC MeasurementL evel 0.5vCC
02VCC — = 03vee -

Note:Inputpulserise and fall timeara< 5ns

Figure5-30ut put Loading

DEVICE 25K ohm

UNDER l * Ovce
I CL

TEST
CL = 15/30pF Including jig capacitance

25K ohm

Puya Semiconductor Pageofl06
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52 DC Character.i

stics

Tabl-2 BC par 4 Mmed0eA G+8t3ol

2.3V to 3.6V )
Units

Parameter Conditions .
Min. Typ. Max.
lopo | Deep power down current| \C/tf:t:Vcc, all other inputs at OV of 0.3 5.0 uA
CS#, HOLD#, WP#=VIH all inputs
Ise | Standby current CMOS levels P 10.0 15.0 UuA
Readcurrent(STR) f=85MHz; IOUT=0mA 7.5 10.0 mA
lcca
(1,2,410) f=120MHz; IOUT=0mA 11.0 15.0 mA
lecs Read curren{DTR) f=50MHz; IOUT=0mA 7.0 9.0 mA
1, 2,410) f=70MHz; IOUT=0mA 9.5 13.0 mA
lccs | Program current CS#=Vcc 30 4.0 mA
lcca | Erasecurrent CS#=Vcc 3.0 4.0 mA
ILi Input load current All inputs at CMOS level 1.0 UA
lLo Output leakage All inputs at CMOS level 1.0 UA
Vi Input low voltage 0.3Vce \Y
Vi Input high voltage 0.7Vcc Y
VoL | Output low voltage IOL=100uA 0.2 \%
Von | Output high voltage IOH=100uA Vce0.2 \%
Not e
1. Typical values measur®/dtat 33 60Vr@nyeBAC for the 2.

Puya

Semiconductor

Pageofl06
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53 AC Characteristics

Tabl-21AC par aifndg ed4eOrAsC 8tPoL +
2.3V~3.6V
min typ

Symbol Parameter

AL

(SCLK i Clock Frequency for the following instructions: FREAD, RDSFDP, 120 | MHz
BE32K, BE, CE, DP, RES, WREN, WRDI, RDID, RDSR, WRSR(7
fRSCLK fR Clock Frequency for READ instructions 55 MHz
fT Clock Frequency for 2READ,DRBADuctions 120 | MHz
fTSCLK Clock Frequency for 4READ, E@PI 0Bh,QPI EBhQPI 0OCh

Q instruction: ’ SRR ¥ ¥ R W

fD Clock Frequency f@TRinstructions 66 MHz

fQPP Clock Frequency for QPP (Quad page program) 120 | MHz
tCH(1) tCLH | Clock High Time 3.5 ns
tCL(1) tCLL | Clock Low Time (fSCLK) 45% x (1fSCLK) 35 ns
tCLCH(7) Clock Rise Time (peak to peak) 0.1 v/ns
tCHCL(7) Clock Fall Time (peak to peak) 0.1 vins
tSLCH tCSS | CS# Active Setup Time (relative to SCLK) 5 ns
tCHSL CS# NoActive Hold Time (relative to SCLK) 5 ns
tDVCH tDSU | Data In Setup Time 2 ns
tCHDX tDH Data In Hold Time 3 ns
tCHSH CS# Active Hold Time (relative to SCLK) 5 ns
tSHCH CS# Not Active Setup Time (relative to SCLK) 5 ns
{SHSL {CSH CS# Deselect Tfme From Refs\d to next Read 20 ns
CS# Deselect Time From Write,Erase,Program to Read Status Re( 30 ns

tSHQZ(7)| tDIS | Output Disable Time ns
{CLQV W Clock Low to Output V.a"d Lo§ding 30pF 7 ns
Clock Low to Outpuwalid Loading 15pF ns

tCLQX tHO Output Hold Time 0 ns
tHLCH HOLD# Active Setup Time (relative to SCLK) 5 ns
tCHHH HOLD# Active Hold Time (relative to SCLK) 5 ns
tHHCH HOLD# Not Active Setup Time (relative to SCLK) 5 ns
tCHHL HOLD#Not Active Hold Time (relative to SCLK) 5 ns
tHHQX tLz HOLD# to Output Low ns
tHLQZ tHZ HOLD# to Output High ns
tWHSL(3) Write Protect Setup Time 20 ns
tSHWL(3) Write Protect Hold Time 100 ns
tDP CS# High to Dedpowerdown Mode us
tRES1 CS# High To Standby Mode Without Electronic Signature Read us
tRES2 CS# High To Standby Mode With Electronic Signature Read us
tw Write Status Register Cycle Time 12 ms
{Ready Reset recovery time(foerase/program operation except WRSR) 30 us
Reset recovery time(for WRSR operation) 12 ms

BL Load memory page data to buffer time(256Byte) 60 us
Load memory page data to buffer tini€(24Byte) 240 us

tBC Buffer clear to nexinstruction latency 200 ns

Puya Semiconductor Pag&00fl06
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Tabl-22%5P1 Read Comonaardc € e@d mp(d n i MsHozn)
5dzyye /@80tS&a 6/ /T'nudozxd

M /1
FREAD - - 120 -
DTR_FREAD - 66 - -
DREAD - - 120 -
2READ 104 (def - 120 -
DTR_2READ 6 6 - - -
QREAD - - 120 -
4 READ - 104 (def - 120
DTR_4READ - - 6 6 -

Tabl-23 5QPI Read Command Per f qunméied Compari son
5dzyyYe /e0ftSa o6x//Tnudoxdo

y M 1
FREAD 80 104 120 133(def a
DTR_FREAD - - 66 -
4 READ 80 104 120 133(def a
DTR_4READ - - 6 6 -
BURST READ 80 104 120 133(def a
DTR_BURST REAI - - 6 6 -

Puya Semiconductor Pagé&lofl06
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54 AC Characteristics for Program and Erase

Tabl-4 AC par aompt egisaifm ardaeda’d 8tdol +

Parameter 2.3/10 3.6V
Typ. Max.
Tesue) | Erase Suspend Latency 30 us
TesLe) | Program Suspend Latency 30 us
Ters4) | Latency between Program Resume and next Suspend 20 100 us
Terss) | Latency between Erase Resume and next Suspend 20 100 us
tep Page program time (up 256 bytes) 1.6 25 ms
tre Page erase time 16 30 ms
tse Sector erase time 16 30 ms
tBEL Block erase time for 32K bytes 16 30 ms
tE2 Block erase time for 64K bytes 16 30 ms
tce Chip erase time 96 160 ms
Not e

1. tCH + tCL mheanh be g@geateto 1/ Frequency.
2. Typical values Npitvd®OfRort eFA=25AC.
3. Only appliciamtl ef ars a WRSR tirmmstructi on

4. Program operation may be interrupted as often as sy:
observed before issuing the next program suspend commal
make pr oadreavteRRSne r ets@mempde | oop(s) musltO Obues . mdroa t1H0a0M6 t
5. Erase operation may be interrupted as often as syste
observed before issuing the next erase sus paetnido nckoenomamad .
progrtehses ,avERS gien trtesswusnpeend | oop(s) mustNobesmoNett hanwlo
6. Latency time is required to complete Erase/ Program ¢
7. The value guaranteed by characterization, not 100% t
Fi gwb#d&erial I nput Timing

Cs# |

tCHSL tSLCH tCLH tCLL

SCLK

s W ___ - DX s X\

O HighZz

Puya Semiconductor Pag&20f106
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Fi gwbHhOut put Ti ming

CSH# - —

tCLQV LV
¢ (CLOX < tQLQH

——

tCLH _>i < tSHQZ
,_
tCLL

LSB

so o =

S XN/ LTI

Least significant address bit (LIB) in

Fi gwwelo!lTd mi ng

WP#

CSH _\
oLk tCHHL ~ tHLCH tHHCH
-1\
AT T
tCHHH —p)
< X XtHLQZ_‘ » > ‘ tHHQ>)<<
HOLD# N
Sl do not care during HOL D operation.
Fi gws7®PTi mi ng
CS# AN\ /// AN
—| = tWHSL tSHWL-

SCLK /S N\ S ...

Sl X X

X

A

Write status register is allowed _ Write status register is not allowed

Puya Semiconductor
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55 OperaCooditions

At Device Power-Up and Power-Down

AC timing illustrated in " H®ipdJura dAC Fi-Dyoawmg SPeoqwede v ¢ 't ea Pe
the supply voltages and t heupcoantd -dppomeeirghfil shatt desvngei |
ignored, the device wildl not operate correctly.

Duri ng-upovaerrd -dppowner CS# needs to follow the voltage appl
be selected. The CS# can be driven | ow when VCC reach \

Fi gwb8eAC Ti ming at WDNevice Power

VCC(min
vCcC GND
E— tVR

>
>

[€—— t(SHSL

Cs# / /ﬂ/
tCHSL -I tSLCH tCHSH - tSHCH

s N \

tDVCH > tCHCL

: I3 0/ 0 00 &3 8

Highz
SO

Figu©O@oWweirp Ti ming

veeratf
Chip Selection is not allowed //—
veeminf 1
tVSL Deviceisfully accessible
VWI

Timey

Puya Semiconductor Pagé&40fl06
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Power Up/Down and Voltage Drop
For Pdwwen toupowperation, the VCC of flash dewiiond nngust
Pl ease check the table below for more detail

FigusléeP bwarowap Ti mi ng

V ce(max) 7‘5 77777777777
vemn) | N oo\ |\
Deviceisfully
VPWD(max) accessible
Timey
Symbol ‘ Parameter ‘ min ‘ max ‘ unit ‘
VCC voltage needed to below VPWD for ensurin
vPwp | © - Voragen W unng 1 v
initialization will occur
tPWD The minimunduration for ensuring initialization will occur 300 us
tVSL VCC(min.) to device operation 150 us
tVR VCC Rise Time 1 500000 us/V
VWI Write Inhibit Voltage 1.20 1.55 \%
Initial Delivery State
The device is delivererdasved:h alhle metmorgreargaty to 1 (eac
StaRegi ster contains 00h (alll Status Register bits are
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6 Data Protection

During

pr ogmiamg .

The

state

register

command

In the following, there are several
powep and-dpowneror from system noise.

A Powmretts to avoid sudden power switch
protect the FIl ash.

A valid command | ength checking: The
compl eted on byte boundary.

A Write EmMgblceo mMmamE : WREN command i s
before issuing other commands to change
A Software Protection Mode: The Bl ock
memory arrayetabdabutanobechange.

A Hardware Protection Mode: WP# going
A Deep -DPoowwne rMod e : By entering deep power
writing al/|l commands

power transition, there may be some f al systerl
The device is designed to protect itself fron
machine wil!/l be reset as standby mode aut omat
architecture of the detvsi cceanc oonnsltyr abien sc htahnagte dt hae
sequences have completed successfully.

Protected Area Sizes

features

command

t

protect

by-osysteasmtpomagr

required

dat a.

Protect

ow to
down

(BP4,

l ength wil

set t

BP:

protected
mode, t
exceweDdvwr Mede asemmaomrdn Deep P

he

Table 6-1. P25Q32SH Protected Area Sizes (WPS=0, CMP bit = 0)

Status bit ‘ Memory Content
BP4 BP3 BP2 BP1 BPO Bl ock Addresses Densi  Portiol
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 63 BFOOO0O@BFFFFH| 64KB Uppe6 41
0 0 0 1 0 62 63 SDO0OBHFFFH 128KI Uppeld321
0 0 0 1 1 6 0 6t30 SO00BHFFFH 256K Uppelb61l
0 0 1 0 0 5& o0 6 3800BH FFFH| 51KRB Upped 1
0 0 1 0 1 4 8 6t30 3000BHFFFH 1NB Uppe4 1
0 0 1 1 0 32 6t30 20000 BHF FFFH 2 MB Upper 1
0 1 0 0 1 0 0000 @OHFFF 64KB Lower 1
0 1 0 1 0 0ot a 0000@UHFFF 128Kl Lowel321
0 1 0 1 1 0 to OO0OO0OO0O@MBHFFF| 256K Lowelb6 1l
0 1 1 0 0 0 7o 0000@UAFFFH| 51RB Lower 1
0 1 1 0 1 0O 16 0000 @BRFFFH 1NB Lowe4 1
0 1 1 1 0 0 to 000O0@BBAFFFH 2MB Lowe?2 1
X X 1 1 1 0O 638 0000 @GO FFH 2 MB ALL
1 0 0 0 1 6 3 SFOO@BHFFFH 4 KB Upper 1/
1 0 0 1 0 63 SEOO®BHFFFFH 8 KB Uppebs12
1 0 0 1 1 63 SEO0OO0@BHFFFFH 16KB Uppe254a
1 0 1 0 X 6 3 3BOOO3HFFFFH 32KB Uppel28g
1 0 1 1 0 63 3BOOO3HFFFFH 32KB Uppet28
1 1 0 0 1 0 0000E@MOHFFF 4 KB Lower 1/
1 1 0 1 0 0 0000 @WOH FFF 8 KB Lowebs12
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Status bit ‘ Memory Content
BP4 BP3 BP2 BP1 BPO Bl ock Addresses Densi Porti ol
1 1 0 1 1 0 0000 @WK FFF 16KB Lowe254
1 1 1 0 X 0 0000 @WH FFF 32KB Lowel28d
1 1 1 1 0 0 0000 @WH FFF 32KB Lowel28

Table 6-2. P25Q32SH Protected Area Sizes (WPS=0, CMP bit = 1)
Status bit [ Memory Content

BP4 BP3 BP2 BP1 BPO Bl ock Addresses Portior

Al | 0O0O0O0O@BUHFFFH 4MB ALL
0 to 0000 BOEHFFFH| 4032K Lowe /6 46 J
0 to 0000 ®BMWHFFFH 3968K Lowa8dd/ 3%
0 to 0000®BBHFFFH| 3840K Lowéb/ 14
0 to 0000®BOAHF FFH| 3584K Lowe&fr 8
0 409 0000 @B FFH 3MB Lower 3
0 to 0000 @BRH FFH 2MB Lower 1
1 68 0100@&BBAHFFFH| 4032K Uppetr6 46 3
2 68 0200@BBFHFFFH|l 3968K Uppadfd/ 33
4 638 0400 @BBAHFFFH| 3840K Uppéb/ 14
8t 63 080 0 0 BFFFFFH|l 3584K Upp@&f 8
16 63 1000@BF FFFH 3MB Upper
32 6t3o 20000 B FFFH 2MB Upper

NONE NONE NONE NONE

Prlrlkr|lkr|lr]lr|kr|r|r|r]x]|o|o|lo|o|o|o]|o|o|o|o|o|o
Rlr|lrRr|kr|kr|o|lo|lo|lo|lolx]r]|r]|r]|r]|r|r]lo|lo|lo|o|o|o]|x
Rrlr|lo|lo|lolr|r|lo|lo|lo]lr]r]|r]|r|o|lo|lo]lr|r|r|lo|lo|o]o
rlolr|lkr|lolr|olr|r|lo]lr]r]|o|lo|r|r|lo]lr|lo|lo|r|r|o]o
olx|kr|lo|lr|lo|x|r|lo|r]r]o|r|o|r|o|lr]lolr|lo|lr|o|+]o

0O 68 OOO0OO0OBOEHFFFH| 4092K Lower 102
0 638 0O0OO0OO0OBOHFFFH| 4088K LowbBfil/5
0O 68 0000BOBFFFH| 4080K Low2gb5/ 2
0O 68 0O0O0OO0OBOMFFFHl 4064K Lowé&éer7/ 1
0O 68 O000O&BOHFFFH| 4064K Loweée7/ 1
0 68 OO0103FrBFFFH| 4092K Upp&b23/ 1
0O 68 00203FPFFFH| 4088K UppB&@dl/ 5
0O 638 0O0403FPFFFH| 4080K Upp&b5/ 2
0 68 0O080C3FPFFFH| 4064K Uppér7/1
0O 638 0O0803FPFFFH| 4064K Uppé&ée7/1

Note

1. X=dondt care

2. If any erase or program command specifies a memory that contains protected data portion, this command will be
ignored.
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Table 6-3. P25Q32SH Individual Block Protection (WPS=1)
Block Sector/Block
Sector 15 (4KB) 4
Sector 14 (4KB) —
Block 63 )
Sector 1 (4KB) <¢—— Individual Block
Sector 0 (4KB) ¢——  Locks:
32 Sectors(Top/Bottom)
Block 62 Block 62 (64KB) 4— 62 Blocks
Individual Block Lock:
36h+Address
Blockz~61 | - - Indvidual Block Unlock:
4—
Read Block Lock:
3Dh+Address
Block 1 Block 1 (64KB) t Global Block Lock:
7Eh
Sector 15 (4KB) 4 Global Block Unlock:
98h
Sector 14 (4KB) —
Block 0 )
Sector 1 (4KB) -
Sector 0 (4KB) —
Not es:

1. Individual Block/Sector protection is only valid when WPS=1.

2. All individual block/sector lock bits are set to 1 by default after power up, all memory array is protected.
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7 Memory Address Mapping

The memory array can be erased in three |l evels of grani
bl ocks is optimized for both code and data storage appl
reside in their own erase regions.

Each bl ock Each sectc

4 M 64/ 32K 4 K 256 bytes
16K 256/ 128 16 - pages
1024 16/ 8 - - sector
64/ 128 - - - bl ock s

P2B32SMemory Organi zati on

Bl ock 64 Bl ock j Sector Address Range

. 1023 3FFOOOH 3FFFFFH
63 iy ¢é ¢ e 6 e
o 1008 3FOO0O0O0H 3FOFFFH
. 1007 SEFOO0O0H 3EFFFFH
62 o éé ¢é ée
L 992 3EOOO0OH 3EOFFFH
éé éé é é
éé éé éé éé é é
éé éé é é
éé éé éé
e é éé éé éé éé
éé éé éé
31 01FO0O0O0OH 0O1FFFFH
1 N éé 66 66
16 010000H 0O10FFFH
15 OOFOOOH OOFFFFH
0 N éé 66 éé
° 0 000000H O00FFFH
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8 Device Operation

Before a command is issued, status register should be ¢
operation.

When incorrect command is inputted to this LSI, this L:¢
mode until next C&#dbwnpl modg, ef8Qepi hnobZt hiWwhebhSIlcosheuwld
command is inputted to this LSI, this LSI becomes acti\

rising edge.

Il nput data is |l atched on the rising edtgeonftiderfall iChgc
The difference of serial peripheral i nlterface mode 0 ar

For the following instructions: RPEASD DREZA®, RRERD, RRE(
QREAD, RDSFDP, RES, REM$ heDRIEMS t p@REMSti on sequence is
out sequence. After any bit of data being shifted out,
WREN, WRDI, WRSR, PE, SE, BE32K, BE, CE, PP, QPP, DP, E
RSTEN, RST, the CS# must go high exactly at the byte bo
and not executed.

During the progress of Write Status Register, Progr am,
neglected and mroéedntafdpeertatihen cuf Write Status Register,

Figu+le S&rial Peripheral I nterface Modes Supported
CPOL CPHA shiftin shift out
(Seriad mode0) 0 0 SCLK | | | | | | | |
(Serial mode3) 1 1 sck | | | | | | | |
s X MsB X X )
s0 (Cws X X
Note:

CPOL indicates clock polarity of serial master, CPOL=1 for SCLK high while idle, CPOL=0 for SCLK low while not transmitting. CPHA

indicates clock phase. The combination of CPOL bit and CPHA bit decides which serial mode is supported.
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Power Up
v
Device Initialization
& Satus Register Refresh

v

Sandard

Dual S
Quad St

O

Hardware P Reset

Reset (66h +99h)

Enable QP! (38h) l T Disable QP! (FFh)

Hardware QPI Reset

QP

Reset (66h +99h)

v
AN NN /N

A
R O

Standard SPI

ThP2@G32SfHeatures a seri al peripheral interface on 4 sig
(CS#), Seri al Data I nput (SI) and Seri al Data Output (¢
data is |l atched on the risomtg edgteheff SICLIKngnadgeataf sBC

Dual SPI

The2832SHupports Dual SPI operati ofaRbhadodbPuabFatsh® fADua
Reado( 3BHacmadmmaBH)s . Theseael lcowmmbatds t o be transferred to
ti mes et hoef rtante sWhadaudheSlual SPI command the SI and S

bidirectional |1 /0O pins: 100 and | O1.

Quad SPI

ThEP2G32SHupports Quad SPIl otphee aftQuoanf avRtetam @uasaddn Bla/s@

Reado ( 6 BHJEBkmanTdhse.se commands all ow data to be transfe
times the rate of the st anSdPalr dc oSPria. n dWhtehne uSsli nagn dt hSeO Qui anc
bidirectional I/ O pins: | O0 and | O1, Qruca dWessPrhmma d d 81OL D #
requirevbhatnoe Quad Enable bit(QE) in Status Register
QPI

The2@32SHupports Quad Peripheral I nterface (QPI) operat

Standard/ Dual / Quado8EIl utstoa ¢gfi B rbeeQIRP | ong Br@ N be QP I mo d e

utilailzed our 1 O pins t o Sitmapnudta rtdh eD ucad Mmnaunadd cSoPde .mode and
exclusive. Only one mode can be active at any given ti:1
QPI (FFH) 6commands are used to sWpiotnc hpwipeetawele a f tt lee s estoff Wwaov
using f®RHyI@dtcommandst dthe dadfeftaleée t s St andar d/ Du@AI/ Quad S
mode r etqiueé rvexsnat i |l e Quad Enable bit (QE) in Status Regi
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SPI/ QPI DTR Read Instructions
To effectively improve the read operation thR2GB@IBMHut wi

introduces multiple DTR (Double Transfer Rate) Read i ns:¢
QPI modes .-l dmg ibrydteriusctsitoinl Icoldaet ched into the device on
similar to all/l ot her SPI/ QPI instructions. Once a DTR i
i nput and data output wil!/l be | atthceh esde roinalboctlhocrki.si ng art

Software Reset
ThP2832SHan be reset teontlse aitrei thiyala powe ware Reset sequ

QPI mode. This sequence must include two consecutive c
commangluesrece is successfully accepted, tReeajdddwi ¢ceswitl. | I
command wi || be accepted during the reset period.

I f QE bit is set to 1, the HOLD or RESET functi onO wi |l
pins.
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9 Hold Feature

HOLD# pin signal goes |l ow to hold any serial communicat
the operation of write status register, programming, or
The operation of HOLD rkeegeupiirnegs |1Cohw pa nSde | setcatr(tCsS#gn f al | i n
signal while Serial Clock (SCLK) signal is being low (i
wi || not start wunti/l Seri al Clock signaldgbeeionfg HOCLwW)#. pTil
signal while Serial Clock(SCLK) signal i s being low( if
not end until Seri al Clock being | ow).

Figui#le H®l d Condi ti on Operation

Ccs# _\
S ipininlininiginipinisigininl

- 0000@] ‘ I 1
HOL D# | :

I I I I
1€— HOLD—Py 1€— HOLD—py

During the HOLD operation, the Serial Data Output (SO)
keep high i mpedance wunti |l Hol d# pin goes high. The Ser.i
(SCLK) and Hol d# piaeapgbhe st$obwtandnwill SEEK goes | ow anc
Select (CS#) drives high during HOLD operatisam,srtit wil/l
communication with chip, the HOLD# must be at high and
Not EBhhe HOLD feature is disabled during Quad I/ O mode.
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10 Commands

101 Commands

| i st

i ng
Figur-2 CGodmmand@TBéandar d/ Duail d Qurmagc tSiPd n

Commands % Code R Data

Bytes Bytes Bytes
Read
Read Array (fast) Cw9!| OBh 3 1 1+ |y o0&dGdSa NBIR 2dzi
Read Array (low power) w9! 5 03h 3 0 1+ |y o6eéidSa NBFR 2dzi
Read Dual Output 5w9! 3Bh 3 1 1+ |y o0&dGdSa NBIR 2dzi
Read 20 Hw9!| BBh 3 1(2) 1+ |y oéidSa NBIFR 2dz
Read Quad Output vwol 6Bh 3 1 1+ |y o6eé&idSa NBFR 2dzi
Read 410 nwo! EBh 3 3(5 1+ |y oedSa NBFR 2dzi
Read Word 410 2 wol E7h 3 1 1+ |y oS|I R 2dzi o8
Program and Erase
Page Erase t 9 81h 3 0 0 SNIass¥ SOGSR LJ 3S
Sector Erase (4K bytes) {9 20h 3 0 0 SN &asS aSt SOGSR a
Block Erase (32K bytes) 90H 52h 3 0 0 SN} asS aStSOGSR o
Block Erase (64K bytes) .9 D8h 3 0 0 SN} asS a8t SOGSR ¢
Chip Erase / 9 | 60WC7h 0 0 0 SN} asS gK2tS OKALJ
Page Program tt 02h 3 0 1+ |[LINRPINY Y &St SOGSR
Quad page program vitt 32h 3 0 1+ |ljdzr R Ay Ldzi G2 LIN
Program/Erase Suspend t 9 75h 0 0 0 ddza LJISY R LINRE INJ YK
Program/Erase Resume t 9w /| 7Ah 0 0 0 O2 y G WINBANI Yk SNI & ¢
Protection
Write Enable 2 w9 b| 06h 0 0 0 asSia GKS gNRGS S
Write Disable 2 w5 1| 04h 0 0 0 NEaSia GKS 6NRGS
Volatile SR Write Enable +2 w9| 50h 0 0 0 2NAGS Sylof® ¥F2Nl
Individual Block Lock {.[Y 36h 3 0 0 LYRAGARdzZE t o0f 207
Individual Block Unlock {.!'[] 3% 3 0 0 LYRAGARdzEE o0f 207
Read Block Lock Status w5. [ h 3Dh 3 0 0 WIR AYRAGARdzZ £ ¢
Global Block Lock D.[ Y 7Eh 0 0 0 2 K2t S OKALI of 201
Global Block Unlock D. | [ 98h 0 0 0 2 K2tS OKALI of 201
Security
Erase Security Registers 9w{ / 44h 3 0 0 9N} &S &aSOdzNR (& NI
Program Security Registers t w{/ 42h 3 0 1+ |t NP AN FdzNA & NB3I)
Read Security Registers w5 {/ 48h 3 1 1+ |wSIFR @l tdsS 2F as
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Command( Steandardd/QBBRHOTont 6d
ADR DMY Data

Commands 10 e Function
Bytes | Bytes Bytes

Status Register
Read StatuRegister w5 { v 05h 0 0 1 NEBIFR 2dzi &dl Gdza NJ
Read Status Registér w5 fmw 35h 0 0 1 wSFR 2dzi amil Gdza NJ
Read Configure Register w5/ v 15h 0 0 1 wSFR 2dzi O2y ¥ A 3dzNJ
Write Status Register 2 w{w 01lh 0 0 1 2NA UGS RI (INB Ik (BNR
Write Status Registet 2 w{mw| 31h 0 0 1 2NRGS RIEGE G &dl
Write Configure Register 2 w/ w 11h 0 0 1 2 NR (S @GR YGT A IS AP
Data Buffer
Buffer clear . C/ \ 9Eh 0 0 0 / £SFENIFff o0dzZF FSNJ
Buffer Load . C[ 9 9Ah 3 0 0 [2F R RFEGF FTNRY YI
Buffer Read . Cw§g 9Bh 3 1 1+ |wSFR RIFGF 2dzi TNR
Buffer Write . C2 y 9Ch 3 0 1+ [2NAGS RFEGF G2 o0dzF
E?:ger;f] Main Memory Page |~ | gpn | 3 0 0 [tNRIN}Y o6dZFFSNI RI G
Other Commands
Reset Enable w{ ¢ 9 66h 0 0 0 gyl o6tS NBasSi
Reset w{ ¢| 99h 0 0 0 wSasi
Enable QPI vtL9 38h 0 0 0 9ylotS vtL Y2RS

. 2dz0 Lddzi WOS®S YI5wWdr
Read Manufacturer/device ID w5 L5 9Fh 0 0 1t03 L5 mois RSOAOS fs
ReadManufacture 1D w9 a{ 90h 3 1+ |wSIFR YI ydzFIl O dzNB NJ
Dual Read Manufacture ID 5w9 al 92h 3 1 1+ |5dzl £ 2dzi Lddzi NBI R
Quad Read Manufacture ID | v w9 a| 94h | 3 1 1+ \( :Z" R 2dzli Lydzt NBF R
Deep Powedown 5t BYh 0 0 0 SYiSNa RBSKWyL¥&RR]
igfjfle[gsiﬁ;fgd"w’” wstk| ABh| 3 | 0 | 1 |wSIR StSOUNBYAO L
Set burst length {. ]| 77h 0 0 0 {SiG odaNRBRG fSy3aiGK
Read SFDP w5 { C| 5Ah wSFR {C5t LJ N¥YSi
Release read enhanced FFh wSfSIHasS FTNRBY NBIR
Read unique ID w! L5 4Bh 4 1+ |WSF R dzyAljdzS L5

Command set (STR QPI Instructions)

ADR DMY

Commands ! Code Bytes | Bytes Cdzy OUA2Y

Read

Fast read OBh 3 | 5/2/3/4 1+ |y o6edSa NB{R FdslBa
Burst Read with Wrap 0Ch 3 | 5/2/3/4 1+ |y 0 ® @A R G K 0@NInl
Read Word 4x 1/0 EBh 3 5121314 1+ |y oedSa NBFR 2dzi
Program and Erase

Page Program 02h 3 0 1+ |[LINBPAINFXY aStSOGSR
Page Erase 81h 3 0 0 SN} asS asSt SOGSR LI
Sector Erase (4K bytes) 20h 3 0 0 SN} asS asSt SOGSR as
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Commands
Block Erase (32K bytes) 52h 3 0 0 SN} asS aStSOGSR oH
Block Erase (64K bytes) D8h 3 0 0 SN} asS aSt SOGSR c¢n
Chip Erase 60h/C7h 0 0 0 SN} asS gK2tS OKALJ
Program/Erase Suspend 75h 0 0 0 ddza LJSY R LINP3INJ Yk S
Program/Erase Resume 7Ah 0 0 0 O2y G AydzS LINEINI Yk
Protection
Write Enable 06h 0 0 0 aSia GKS égNRGS Sy
Volatile SR Write Enable 50h 0 0 0 2NRGS SylrotS F2NJ
Write Disable 04h 0 0 0 NBEasSia GKS gNRGS
IndividualBlockLock 36h 3 0 0 LYRAGARdIZ £ of 201
IndividualBlockUnlock 39h 3 0 0 LYRAGARdzZEf o0f 207
ReadBlock Lock Status 3Dh 3 0 0 WFR AYRAGARdzZ £ of
Global Block ock 7Eh 0 0 0 2K2fS OKALI of 201
Global BloclJnlock 98h 0 0 0 2 K2t S OKALI of 201
Status Register
Read Status Register 05h 0 0 1 NEBIFR 2dzi &G Gdza NI
Read StatuRegisterl 35h 0 0 1 wSFR 2dzi amil {dza N
Read Configure Register 15h 0 0 1 wSFR 2dzi O2y FA 3dzN]
Write Status Register 2 w{\ Oth 0 0 1 2NARGS RIEGE Gm &adl
Write Status Registet 2 w{my 31lh 0 0 1 2NAGS R (NS IG@m (BNR
Write Configure Register | 2 w/ V| 11h 0 0 1 2 NR GS @GR YT A INBNI A A E
Data Buffer
Buffer Clear 9Eh 0 0 O |/ ESFENIFff 0dzFFSNJ
Buffer Load 9Ah 3 0 0 [2I R RFGF FNRY YS
Buffer Read 9Bh 3 1 1+ |wSFR RFHNERY2dzizF FSNJ
Buffer Write 9Ch 3 0 1+ [2NARGS RIEGF G2 0 dzF
E:g‘;r;i’ogggw'emory ooh | 3 0 0 [tNBINIY o0dFFSNI RI
Other Commands
Deep Powedown BYh 0 0 0 SYiSNa RBSHYL¥SsRA.
Release DeePower v oA A = o4 -
down/Read EBIectronic ID ABh 3 0 1 wSkR STSOUNBYAO L
Set Read Parameters COh 0 0 1 {Si NBIR Rdz¥ye Iy
Read Manufacture ID 90h 3 1+ |wSFR YI ydzfF I Ob dzZNB NJ
Read Manufacturer/device 2dz0 LIdzi W®&S®E YI5yWdz
ID 9h | 0 0 |13 | e Resn 08 b s
Read SFDP 5Ah wSFR {C5t LI} N} YSi
Disable QPI FFh wStSFaAaS FTNRY NBIR
Reset Enable 66h 0 0 0 9yl oftS NBaSi
Reset 99h 0 0 0 wSasSi
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Command set(DTR SPI Instructions)

Commands

DTR Fast Read 5¢wC| ODh 3 6 1+ |[5¢w y o0edS TFlLad
DTR 210 Read H5¢w BOh 3 2+4 1+ |[5¢w y o06&idS NBIR
DTR 4l0 Read n5¢w ED 3 1+7 1+ |5¢w y o0&idS NBIR

Command set(DTR QPI Instructions)

Commands Y R

DTR Burst Read with Wrap OEh 3 8 1+ i t’: o Wk 0 K o@N
DTR Fast Read 5¢wC]| ODh 3 8 1+ |[5¢w y o0é&dS Tl ad
DTR 410 Read n5¢w EDh 3 1+7 1+ |[5¢w y o0edS TFlLad
NOTE:

1. Dual Output data
100 = (D6, D4, D2, DO)
l01 = (D7, D5, D3, D1)

2. Dual Input Address

100 = A22, A20, A18, A16, Al4, A12, A10, A8 A6, A4, A2, AO, M6, M4, M2, MO
101 = A23, A21, A19, A17, A15, A13, Al1, A9 A7, A5, A3, A1, M7, M5, M3, M1

3. Quad Output Data

l 00 = (D4, DO,
l o1 = (D5, D1,
|l 02 = (D6, D2, .
| 03 = (D7, D3, é..

4. Quad Input Address

100 = A20, A16, Al12, A8, A4, A0, M4, MO
101 = A21, Al17, A13, A9, A5, Al, M5, M1
102 = A22, A18, Al14, A10, A6, A2, M6, M2
103 = A23, A19, A15, Al1, A7, A3, M7, M3

5. Fast Read Quad I/O Data

I 00 = ( x, X, X, X
o1=xx, X, X, D5,

Il 02 = ( x, X, X, X
Il 03 = (x, x, X, X

6. Fast Word Read Quad I/O Data

Il 00 = (x, x, D4,
I 01 = ( x, X, D5,
|l 02 = (x, x, D6,
|l 03 = (x, x, D7,

7. Fast Word Read Quad I/O Data: the lowest address bit must be 0.

, D4,
D1, é)
, D6,
, D7,
DO, &)
D1, é)
D2, é)
D3, é)

DO, &)
D2, é)
D3, é)

8. QPI Command, Address, Data input/output format:

CLK#01234567891011

100= C4, CO0, A20, A16, Al12, A8, A4, A0, D4, DO, D4, DO,

Puy a
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101=C5, C1, A21, A17, Al13, A9, A5, A1, D5, D1, D5, D1
102=C6, C2, A22, A18, Al4, Al0, A6, A2, D6, D2, D6, D2
103=C7, C3, A23, A19, Al5, Al1, A7, A3, D7, D3, D7, D3

9. Security Registers Address:

Security Registerl: A23-A16=00H, A15-A9=000100, A9-AO= Byte Address;

Security Register2: A23-A16=00H, A15-A9=001000, A9-AO= Byte Address;
Security Ref161@0BAI ARBLOAD= Byte Address;
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10.2 Write Enable (WREN)

The Write Enable (WREN) instruction is for setting Writ
PPQPP, SH,, BEBER,K,EEP®nd WRWMRCRERSCUR, PRSCUR which are in
change the device content, should be set every time afHt
The sequence of issuing WREN inst rBN tiinosnt riusct iCoSw# cgoodeesY |
high.
Figur2 WOite Enable (WREN) Sequence (Command 06)
CSt _\ /_
01 2 3 456 7
AT
s i €—— Command ——p
[// 06+ /[
HighZ
SO

Figurz2wWtdote Enable (WREMN) Sequence (

N

CSH

0 1

—\
|
X\ X
ooy X\ /X
X
X\

SCLK

SI(100)

WPH(102)

/N X
[ X

HOLD#(103)
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10.3 Write Disable (WRDI)
The Write Diisadtlt eudWRdDh )i s for resetting Write Enable L

The sequence of issuing WRDI instruction is: CS# goes |
high.

The WEL bit is reset by following situations:

- Power-up

- Write Disable (WRDI) instruction completion

- Write Status Register (WRSR/WRCR) instruction completion
- Page Program (PP) instruction completion

- Quod Page Program (QPP) instruction completion

- Page Erase (PE) instruction completion

- Sector Erase (SE) instruction completion

- Block Erase (BE32K,BE) instruction completion

- Chip Erase (CE) instruction completion

- Buffer to Main Memory Page Program(BFPP) instruction completion
- Erase Security Register (ERSCUR) instruction completion

- Program Security Register (PRSCUR) instruction completion
- Reset (RST) instruction completion

- Write Enable for Volatile Status Register

Figur-2 WoOite Disable (WRDI) Sequence (Command 04)

—

0 1 2 3 45 6 7

—
AU UUUITE—

s l€&—— Command ——Pp

[/ 0aH i

Highz

CSH

SO

Figur2awWwtd0ote Disable (WRDI) Sequence (

CSH \ /

1

0
SCLK ||_|_||
Command‘
04H
seo T\ [ X
w0 Y\ [ X
WPH#(102) x \ / \ X

HOLD#(103) X \ / X
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10.4 Write Enable for Volatile Status Register

The mohatile Status Register bits can also be written t
the system conémguyaproneandom schemes qui cklkvyolwittihloeutb
write cycles or affecting the-veodduridrecedidfs.t TheStWatiuse |
Status Register command must Regi stseredc @mmamddt oT e WWNI it t

Vol atile Status Register command wi | not set the Write
Regi ster command to change the volatile Status Register
The sequence of id$ouvi Vol Wtile Bhablue Register instruct.
Write Enable for Volatile Status Register instruction
Figur4 WWOite Enable for Volatile Status Register Sequence (C

~ T\ .

01 2 3 456 7

SCLK
’4_ Command(SOH)_,I
S N W/ WY G

SO High-Z

Figur4awWtd0ote Enable for Volatil eQBIitatus Register Sequence (

CS# \ /
0
SCLK | I—I_I

Comman

— -

c

weo X 7 \_/_X
sy X\ /X
wce X7\ /X
vowwes X\ /X
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10.5 Read Status Register (RDSR)

The RDSR instruction is for reading Status Register Bi't
(even in pmredgwwrarm/eersd atus register condition). I't is re
(WIP) bit before sending a new instruction when a progr
progress. For command code f0S5iHsot,ert hbei tSsO Swi~ 90 .0 uTthpeu tc oSnt
A35H0, the SO will output Status Register bits S15~S8

The sequence of issuing RDSR instruction is: CS# goes |
Regi ster datTdheowtt OdB:3Q9. are "don't care".

Figur®2Relebd St atus Register (RDSR) Sequence (Command 05 or 35
CSH \
SCLK

i«—— Command —»

Sl / / / 05Hor35H

SO HighZ

0 12 3456 7 8 9 101112131415 1617 18 1920 21 22 23

UV UUUUT

LT

S7~30 or S15~S8 out v S7-S0or S15~S8 out

MSB MSB

Fi gursmRe@d Status RegisterQPIRDSR) Sequence (

cs# \ |—

0 1 2 3 4 5

T SN0 6 © 0 CE
S CED SRR ©'0 ©'6 Gl
D GENIVAC'S OO Gl

HOLD#(103) X \ /@@@@ g ::

S7-S0 or S15-S8 out

Status Register

S15 S14 S13 S12 S11 S10 S9 S8

SUS CMP LB3 LB2 LB1 EP_FAIL QE SRP1

S7 S6 S5 S4 S3 S2 S1 SO

SRPO BP4 BP3 BP2 BP1 BPO WEL wIP
The definition of the status register bits is as bel ow:
WIP bit.
The Write in Progress (W P) bit indicates whether the 1
progress. When W P bit sets to 1, means the device is I

when WI P bit sets Onotmeiann sprtohger adne/veircaes ei/swr i t e status re
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WEL bit.

The Write Enable Latch (WEL) bit indicates the status
internal Write Enable Latch is set, iwhernesseett atnod On ot hWr ii
Register, Program or Erase command is accepted.

BP4, BP3, BP2, BP1, BPO bits.

The Bl ock Protect (BP4, BP3, vBR2,t iBR1, Tahreds BRIRd)i nkei ttsh ear
software protectendd agraa mstc Pmmagnmndéasn. aThese bits are writ
Register (WRSR) command. When the Block Protect (BP4, L
relevant memory area (as defined in Table fiPeoPracgreamAr
(PP), Page Erase (PE), Sector Erase (SE) and Block ET a:c
BP2, BP1, and BPO) bits can be written provided that tt
Chip Erase (CE) commahdthe BkecktPdotenoty(BP4, BP3, BP:
AiNone protectedo.

SRP1, SRPO bits.

The Status Register ProtectvolSaRPill ea nRle aSdR/PWr)i tbe tbsi tasr ei nn
SRP bits control the meftthwalr efpmwoti ¢ ®t iporo,t efcdri ddwmar es pr ot
down or one time programmabl e protection

SRP1 SRPO‘ WP# ‘ Status Register Description

The Status Register and Configure Register can be

0 0 X Software Protected ) .
written to after a Write Enable command,
WP#=0, the Status Register and Configure Register
0 1 0 Hardware Protected ]
locked and cannot be written to.
. 1 1 - U ¢ WP#=1, the Status Register and Configure Register is
ardware Unprotecte unlocked and can be written to after a Write Enable
1 0 Power Supply Lock-  [Status Register and Configure Register are protected
X
Down(1) and cannot be written to again until the next Power-
Status Register and Configure Register are permanent!
1 1 X One Time Program(2) e g. L b -
protected and cannot be written to.
NOTE:
1. When SRP1, SRP0=(1, 0), a Power-Down, Power-Up cycle will change SRP1, SRPO to (0, 0) state.
2. This feature is available on speci al order. Pl ease cont acHt
QE bit.

The Quad Enabl e -(QEgt iblig Read/ Wrointe bit in the Status K
When the QE 1if iDte f idadnled ¢Qtuatdo | O2 and | O3 pins are enabl ed.
to 1 during standaedaSPbnorfDuak WPE or HOLD# pins are
or grWhed)t he QE Qtime i WP#epinoand HOLD# pin are enabl e.

EP_FAIL bit.

ThErase/ ProgrameBdibonb wiihidegls at he st at us / &% edtphee alta sotn . P rTd
bit will ibfe tsted / gno@agprdmt i on nft airlrargetseet b lg e /peroags eaino n

was protected. It wi ll be auproangrteimaaplelrya tciloena rseudc cteoe d's0."
note that it will not intermaembryr stop any operation i

LB3, LB2, LB1, hits.

The LB3, LB2, LvBdll,atbiiltes Gurree Thioome Pr ogram ( OGIP)) btihast i n
provide the wrriadle gmd tsetcadat wsont o the Securi-tBlRegDstéehes.
security registers-LBrldbiumslcank dk. she tloB3d i ndividually
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Dat ast

instructidBlbThe laB2% One

become-omégygdper manent |l y.

Ti me

Progr ammalSleeuronge Rietlgs s¢

CMP bit

The CMP bivoliatial @moRead/ Write bit in the Status-BR&giste
bits to provide more flexibilitgbferfinPhetactaeydy Areaesbi?
The default setting is CMP=0.

SUS bit

The DUiSsead only bit in thei setattuc I egfi tsdrr®mgeradd UR)yiarisdead n
Suspend (c7ohrHnand. biited eUR dPt ogOamiEr ase )Resounma n(d7 Al we l
a powewn, -ppwewycl e.

10.6 Read Configure Register (RDCR)

The ORDinstructio@GonétiHRegiesrteecard i Big€Ce nf iTR)eag iksetaedr can be r e
time (even in program/erase/write status register condi
(WIP) bit before sending a new instruction when a progr
progress.

The sequence QGRf iinsguiurcg i RM i s: CSE@R gionesst rl wowCioasre inagdidnegY R
Register datTdheosti OdmB:3Q9. are "don't care".

Fi gur-@Reladd

Status

RRyi Segquert R®O 5o mmand

CS#_\

0 12 3456 7 8 9 101112131415 161718 1920 21 22 23

e

i«—— Command —»

TUUUUUUUYTE

R/ 15H [
0 HighZ Configure Register Out y Configure Register Out
Figur@aRe@d Status RRPpgi S¢@u@eRIKR® (

CSH

SCL

SI(100)

so(l

WP#(102)

N\

K

01)

C7-CO out

4X 0X 4

ICOW —
X/
XN AKXy
X\

HOLD#(103) X \ /@@

I
N -

————
OO

————
(X2Xe

|_
00 aans
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Configure Register
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
HOLD/RST DRV1 DRVO MPM1 MPMO WPS DC DLP

HOLD/RST bit.

The HOLD/ RST -vhoiltatiisl ea Rhecand/ Wr i t e bit i tulse dCdrof idedree mR
whet her /HOLD or /RESET function shoul ¢gime piamgklagmant &\Vh
HOLD/ RST=0 (factory default), the pin atcd sasas/ RHDETD.,; Hw
/| HOLD or [/ RESET functions are only available when QE=0.
are disabled, the pin acts as a dedicated data |/ O pin.

DRV1 & DRVO bit.
The DRV1 & &rRe/ownmabrattsi | e Read/aWrei tues eldi ttso wvdheitcelr mi ne t he o
strength for the Read operations.

This feature is available on special order. Pl ease contact Pl
DRV1,DRVO Drive Strength
0,0 (default) 60%
0,1 100%
1,0 140%
11 40%

MPM1 & MPMO bit.
Thdul ti MBPdERN dairteol at i | e Rewahdi/aWrl iQwes do/iDiu ad p Pragtei on .

MPM1,MPMO Page Size
0,0 (default) 256byte
0,1 512byte
1,0 1024byte
11 reserved

he page size is definadWkegn MWPHMIBit tagecta@tDDefvaupaget he
sikte 256bWhedMPitMhica seet (01)0 thlage si ze WhenhlikMiti asseet 1t o
(1, 0))lkhge size is 1024bytes.

This bit control s Wufef epraged drreoggsy amrma pmgpoi nt . Legacy SPI
256 Byte page programming buffer and defined that if deé
| ocattihoen sad dwheiscsh agaddi ti onal bytes are dsosadzdr ovoalfl dt thee ©
The2G32SMHr ovi 8&/281 BRIt e pragger ammi ng buffer that can incre
performance. For |l egacy software cotnhpeatoipbtiiloint yt,o tcho nst icn
wrapping behavi obrouantd atrhye o02r5 6t oByetnea b | e5 1f2dlIORyitie ebof f ehebawn
wrapping the |l oad addr esWhearn MRARMi 2 Ss6eatBlgt}dehdopagaregr ase
instruction {(Béhoatval b e ebhasgeec htoosVebne tMIPEMb i t ss eatr( €t ,00 )

the page erase instrhetdana(é8QupRavgéhboeebse” 1"

WPS bit.

The WPSabnwaoliati |l e ReadCdMfi itRpughiesth eicthstéetde t o sel ect whi clt
Pr otsecchte me shoul d be u(sdeedf.,autViten dewRszc@ wi l | use 4:1Md comb
bits to protect a specific area of the memory array. Wt

Locks to protect any iTrheei Wdiedwaill ts ev@atl ure drorbladdkd .ndi vid
device power on or after reset.

DC bhit
The Dummy Cycle (DC) bit is a valaat iblee ulsietd. tToh ec oDhd mngyu r (
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dummy c | oScPkls 2fRo¥ra BEOH )coo mmafS Pl 14X Read (EBH) O command

TabDemmy Cycle Tabl e

Number of dummy Max Read Freq.

BB SP O(def a 4 104 MHz

SPI 1 8 1 2NMHz
O(def a 6 104 MH

cC omman EB sSp ( z
1 10 12MHz

DLP bit.

The DLP bit is Data Learning Pattefid EnpambhedDiREadwhi ch
commandsdeé&aiped AData Learning Patterndo can be used by
the flash dat al/lOo pti pmwst.D UWhEIinn gl uooomy t bgcf bash wi | | out put

Learning Pattern sequen.ceDwrmi recacthhiod peirei dd,0O pdmtsrol | er
|l atching timing for each | /O pins to(dehwalbk)dpsamhbe &
Data Learning Pattern output.

10.7 Write Status Register (WRSR)

The Write Status Register (WRSR) command allows new values to be written to the Status Register. For
command code "01H", the new values will be written to the status register0(S7~S0). For command code
"31H", the new values will be written to the status register1(S15~S8).Before it can be accepted, a Write
Enable (WREN) command must previously have been executed. After the Write Enable (WREN) command
has been decoded and executed, the device sets the Write Enable Latch (WEL).

The Write Status Register (WRSR) command has no effect on S15, S10, S1 and SO of the Status Register.
CS# must be driven high after the eighth or sixteen bit of the data byte has been latched in. If not, the Write
Status Register (WRSR) command is not executed. If CS# is driven high after eighth bit of the data byte, the
CMP and QE and SRP1 bits will be cleared to 0. As soon as CS# is driven high, the self-timed Write Status
Register cycle (whose duration is tW) is initiated. While the Write Status Register cycle is in progress, the
Status Register may still be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is 1 during the self-timed Write Status Register cycle, and is 0 when it is completed. When the cycle
is completed, the Write Enable Latch (WEL) is reset.

The Write Status Register (WRSR) command allows the user to change the values of the Block Protect (BP4,
BP3, BP2, BP1, and BPO) bits, to define the size of the area that is to be treated as read-only, as defined in
Tablel. The Write Status Register (WRSR) command also allows the user to set or reset the Status Register
Protect (SRP1 and SRPO) bits in accordance with the Write Protect (WP#) signal. The Status Register Protect
(SRP1 and SRPO) bits and Write Protect (WP#) signal allow the device to be put in the Hardware Protected
Mode. The Write Status Register (WRSR) command is not executed once the Hardware Protected Mode is
entered.

The sequence of issuingWRSRinst ructi on is: CS# goes |l owY sending WRS
Register data on SIYCS# goes high.

The CS# must go high exactly at the 8 bits data boundary; otherwise, the instruction will be rejected and not
executed. The self-timed Write Status Register cycle time (tW) is initiated as soon as Chip Select (CS#) goes
high. The Write in Progress (WIP) bit still can be checked during the Write Status Register cycle is in
progress. The WIP sets 1 during the tW timing, and sets 0 when Write Status Register Cycle is completed,
and the Write Enable Latch (WEL) bit is reset.
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Fi gur-2Wrliot e St atus Register (WRSR) )Sddquence (Command 01

s T\ S

01 2 3 4 5 6 7 8 9 10 11 1213 14 15

—

MSB High-Z

Figur-aWitdote Status Registe@QP)J)( WRSR) Sequence (

CSH# \ /

ok 1Y C——
SI(100) X \ X
sogoy XN\ XX X
weiio) X\ X
X

HOLD#(103) X \ /@@

Status Register0/1

10.8 Write Configure Register (WRCR)

The WadnfeiReaiugiest €R) (MRmmand all ows new v@ob onfksReigoiesbtee rwr i t
Before it can be accepted, a Write Enable (WREN)ercadadrmmar
Write Enable (WREN) command has been decoded and execut
( WEL) .

The sequence OFR iinsssturiuncgt iVdRh i s: CS#£R giorst 1 wwiCiom®e nadachaey W
Register data on SIYCS# goes high.

The CS# must go high exactly at the 8 bits data boundar
execut ed -t iTnheed sWrlift e St atus Register cycle time (tW) is
high. The Write in Progress (W P) bit still can be chec
The WIP sets 1 during the tG®bnfi inRjanguies taerrd Csyectlse O sw hceonmpWr
Write Enable Lat¢h (WEL) bit is rese
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Fi guroeWr i Cenf i Regest &€R) ( WRquence 1Gommand

=N /

01 2 3 4 5 6 7 8 9 10 11 1213 14 15

i

SO

FigursaaWwto€enfi RBagest e€R) ( WBRqu@Rlice (
CS# \ /
0
SCLK J[:::::

SI(100) X / aXoX X

so(o1) X/ XXX
WP#(102) __Y__\ ;‘DGM::Z:::
HoLD#103) X\ AIXX X

Configure Register in

10.9 Read Data Bytes (READ)

The read instrudtait@an oiug .f dher aadiregs i s | atched on ris
on the falling edge of SCLK at a maximum frequency fR.

address is automatically increasddgtteo dtat@a nextshhifglar o:
memory can be read out at a single READ instruction. Tl

address has been reached.

The sequence of issuing READ instructionotds¥YbgiSé#¢ goes |
address on SIY data out on SOY to end READ operation c:

Fi gureckeORead Data Bytes (READ) Sequence (Command 03)

CSH _\

< fuyiuiutyiut _CJuduN U Uy
g—— Command _»E_ 24-bit address _J

S 03H — <XXXKXYLLL LIV

- DN e anl

SO High-Z
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10.10 Fast Read (FREAD)
TheAFREAD instruction is for quickly reading data out.

and data of each bit shifts out on the falling edge of
can be at any |l ocationll yhenaddensessd t9 adabheomaxtchi gher
is shifted out, so the whol e FRE®R®DT Yt cwant iben.r eblde oad drae s

over to O when the highest address has been reached.

The sequenc&REAIDMtsrswdtnigon i s: CS#FRDADBN sltowY tddmdierogl e V3
address amunmyY blyte address on S| FREA®p eruat iooin Sda'n t s e nt
high at any time during data out.

Whil e Program/ Erase/ Write Setsaft REBADedIirutcdri omy dlse rieg eicrt ej
i mpact on the Program/Erase/ Write Status Register curre

Figur-eOFhG@t RBEAD Sequence (Command 0B)

CS# _\ .

0 1 2 3 4 5 6 7 8 910 28 29 30 31
S JUU L

lg—— Command 24-bit address _)_ T
>/ 0BH )Xy~ — <X XX - -
SO High-Z o

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49

L %@;Wﬂf:
o XXX XXKYLLLL LT

v Data Outl Data Out2
MSB MSB

Fast Read in QPI mode

The Fast Read command is also supported in QPI mode. I
configured by the fiSet Read Parameters (COH)O command t
di fferent needs for either maxmumumaFasthcReasd fregmenycyl
Read Parameter Bits P[5:4] setting, the number of dumm

FigurB0aldst Begdemmdd (

CS# \ |
0O 1 2 3 4 5 6 7 8 9 17 18 19 20 21 !
SCLK
_________ JULL
g input to output
0BH | A23-16| A15-8 | A7-0 Dummy* | |a ™Y
Y ——
SI(100) 20X16X12X 8 X4 X0 4 —
— —
SO(101) 2L A17 X13 X9 X5 X1 5 —
—”_
WP#(102) X\ 22 X18 X14 X10 X 6 X 2 6 —
{—
HOLD#(103) 23 X19 X15 X11 X 7 X 3 7 —
*|' Set Read Parametersl: command (COH)
can set the number of dummy clocks
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10.11 DTR Fast Read(DTR_FREAD)

ThDTHRaRteaidnst ruction is similar to the -Fastad®emess nismhyp!
the data output require DTR (Double Transfer Rate) oper
cl ocks afbtietr atdhder e2s4s. Th e deu mineyv iccleosc kisn taelrlnoaw tchi r cui t s @
up the initial address. During the dummy clocks the dat

Fi gur-BEDIT®FasRe alleque Coanmand 0D

cst  \

Command 24- Bit Address 4%

5 ////x 00H MMM 0000008

High Impedance

SO
CS#
{ —
. 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3 36 37 38
—_—
a— —
sl o) —
6 Dummy Aocks L i
'«— DataOutl — DataOut2 —» DataOut3 —

s e PREEERREEEREREERRREEERRRC . — =

DTR Fast Read in QPI Mode
The DTR Fast Read instruction is also supported in QPI

Figur-BHalDOAHFast Begdemmdd (

Cs# \
{ f—
0 1 2 3 4 5 11 12 13 14
s ] [T L. TULT 1
I T ;
mm ‘ A23-16 A58 A70 | 8Dummy Clocks - > _Iosst/vtitc ftron:
nput to
0Dh inpu utpu
SI(100) 20X 16X 12X 8 X 4aX 0 aX oX aX oX 4
—_—
—
SO(101) N\ 20X 17X 13X o X 5 X 1 s 1 X s5X 1X 5
—_—
—_—
WP#(102) 22X 18X 14X 10X 6 X 2 6X 2X 6X 2X 6
—_—
v
HOLD#(103) 23X 19X 15X 11 7 3 7 3 7 3 7
—
Bytel  Byte2  Byte3
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10.12 Dual Read (DREAD)

The DREAD instruction enable double throughpultatodhedr i

on rising edge of SCLK, and data of every
SCLK at a maximum frequency fT. The first
increased to a@adkr mextafhtiggrheeach byte dat a

two bits (int
address byte
is shifted ou

at a single DREAD instruction. The address counter roll
reached. Once writing DREAD instrrumtalsnZ itntsa efadiblod wipm g

The sequence of issuing DREAMD siemdti mgc tDIREM Di 93:b §C R#1cd 0 &N

addressf 8bi 86| dummiy dayal eut interl edvteo oan

&1 MRE A&AD Sd Oér at

can use CS# to high at any time during data out.

While Program/ Erase/ Write Status Register
i mpact on the Program/Erase/ Write Status

Figur-B2DL@l Read Mode Sequence (Command 3B)

cycle is in i
Register curre

CS#_\

0 1 2 3 456 7 8 910 28 29 30 31
SCLK :I |—| |—| |—| |—|
<« Command 24- bit address —
s
/// 3BH XXX — (3K X - - -
O High-Z o
cs#t  --
32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47
SCLK
_‘_q_ Dummy Clocks
s
SO
MSB MSB

Puya Semiconductor
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10.13 2I0 Read (2READ)

The 2READ instruction enables Double Transfer
|l atched on rising edge of SCLKe

edge of SCLK at a maximum frequency fT. The
automatically increased to the next higher
came read out at a single 2READ instruction.
has been Qrecaec hverdi.ti ng 2READ instruction, the
bit insteadbbf. previous 1

Theequence of issuing 2READ instruction i s:
interleave on -BiDl1d&mByoO6y¥cBe on S| O1

end 2READ operation can use dCSt#a toouth.i gh at any
While Program/ Erase/ Write Status Register

i mpact on the Program/ Erase/ Write Status

Figurs21® Read SequenceM$ICoimn(ain,d0 )BB

amd 2ddat ® @fi nsyersyhittfwo of
first
addr ess
addr es
fol Fowing

CSH _\

SCLK :L
si(100) 777

SO(101)

l«—— Command __y
BBH

%

U

(XXX9
XXX

A2316
CS#

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

UL
(XXX

A7-0

2324 2526 27 28 29 30 31 32 33 34 35 36 37 38 39

U

SCLK

Bytel Byte2 Byte3 Byted

IR N

N UL
S99 B XX KX AKX XXX KE
RO E€ VOEE VEEEVOES (Il

M7-0/dummy

Note:
1. M[5-4] = (1,0) is inhibited.
2. DC bit can set the number of dummy clocks.

Puya Semiconductor
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210 Continuous Read

AiBBho command GounptpiorRubcsw®ilcch can further reduce command
the AContad uMade R-Bb)i tasf t(eM7-btyhtee iandpdurfelsBs. (IA23t he fACont i nuc
Modeo b#d)ys=(Ma, 0), then the next 21 O Read command (af't
require the BBH command code.

I f the AConti nutouasdMReradd Modeéqbal (1, 0), the next comr
command code, thus returning to normal operation. A fCc
to resk)t Hefbore i ssuing normal command.

Fi gur-Ba2loOont iReuaeed 54 ™ (1, 0) )

CSH _\

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

e Uy Uy

S0 77/ BBH QKKK X AKAKAXAKKAKXKD
So(0Y) VEEC VOO VOECEVEOEE,

A2316 A158 AT-0 M7-0/dummy

CS#

2324 2526 27 28 29 30 31 32 33 34 35 36 37 38 39

SCLK
A

SI(100) _(fBy 22X
SO(01)_( (B3

Bytel

o8]

1

yte2

CS# \
01 2 3 456 7 8 910111213 14151617 18 192021 22 23

s T N U UUUN U UUU]
(100 (B (BN
VEECTEEE -

4
SO(101)

1
A23-16 A158 AT-0 M7-0/dummy Bytel Byte2

Note:
1. 210 Continue Read, if M5-4 = 1, 0. If not using Continue Read recommend to set M5-4 | 1, 0.
2. DC bit can set the number of dummy clocks.

10.14 DTR 210 Read (DTR_2READ)

ThBTR 21 O(BRBPhAY instruction allows for improved random e
and | O1. I't DREADP3IMH)ari not theti on but with the -@appabildi
two bits per clock. This wedlbtew fonstrcodei ereovei baad Xt
SPI in some applications.
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P250Q032SH Datast

Figur®#DT®| O R®eaguence ( CRoDWMBanb ) 1, 0)

DTR 210 Continuous Read
The BDh isspp@&othisomuoMesdBRe wlifcuhr tckeehuce over head througt
"conti Reauds Mo dewd )biatfst er -btyhtee iandpdurfeOsBs. (1A23 he A Conti nuous

bits4YMs (1, 0), then the next Read commamsdnodaf remgquCs#
BDH command code.

I f the AContinuous4Redd Modeeqgqgbals( I M50), t heDHnext comrn
command code, thus retuthing teconpommabedpéenat npot FFFFI
instru@&cd ocksjl to ensure M4 = 1 and return the device

Figur-BlaDDR 21 O Conti%equwen Re a(dBDWME4dn(dl, 0) )
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