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> EMBEDDED IN TOMORROW™

AN304

F-RAM™R]+® SPI A F

{fEfE: Harsha Medu

MESOT Y b CE204087
BEESE 77 2 1) FM25xxx

YIbYz7 =3y L
BE7 SV r—vav/—bk 22F2UVY

AN304 (%, SPI F-RAM D#ERESREA, 24 224, EUHY YTV a—FEREHLET, F/=. SPI F-RAM FH® PSoC
IR—ZANAI—HY—FEVa1—IILEEFENET,

B R [ZC&HIC
F-RAM™E 3D SPI A K oo, 1 ) ]
[ 5 SRR 1 FM25xxx F-RAM 80 77 S U (&, SRFARED 4§t SPI
o AV —T1—RERBATVET, ThdlE, &&F (FX
'il./&)(~ ............................................................................ 1 40MHZ)‘ 1&5%’%%”\ q:*E%,l‘i}:E'J 7—_“/“4x—6-§—0
SPID FIE ..oooeeveee et 1 SP| F-RAM OBREIX 4K EY h~AM Evy rTY, X7 F
B (D% | = 2 Jhor—ay J—FRE, ThoT/NA ADHREE 2 A =
=TIV SN 2 DTIZOVTHALET,
DRTLDEERR oo 3 .
BT Q) SPIE-RAM BLEL oo 4 SPI D A%
Eﬂﬁ&b/%%j&ﬂbzz*j‘7yaz ............................. 4 SUTIL RYUTISN AU B—TT—2R (SPI) I5.
SPIF-RAM 7 B L ZFEFE oo 6 Motorola #t (8. Freescale #) =& > CES Stz U 7
EBAEFRAMTNA RZEBEVT Y MIEE............ 7 L RRTHY. FhdDLES LU Cypress. TI. Atmel.
DY BB o 8 Microchip. Analog Devices % & ZF DD EEFY TS A
- o L (OO 8 YO MCU LOERA V=T z—RELTHABATL
= £9, SPI R— kX DSP. *vy F7—4 FTOtvyH—,
ijfﬁii)p ................................................................. z FPGA 7 £ T bR SRCTUET. SPI I B YT
................................................................ P B L NEBELFE. <AL O b O —
D e — 9 R—ZADIATFALIZIZEETT, YUTIL F—4 RJL—
BET TUST =230 /=P 10 Ty bEI)7IL yOyIERE (B 10D SCKES) &D
A SUY YT a—F QL1 b 7RELR, 4KEY HEERLAHYET, Y4 TLRADETOTUTIL F-
[l AN (5§ NSO 11 RAM [ 40MHz £TY By Y a[BETY ., SPIR—FZ{ER
8B YT O—FK 2,181 F ZELR, 16K E TWEWEDADTA 03y bO—5—[F, Ev b N
Y R ~BI2K EY b F/8A R) oo 12 ‘/f;;b“?i?br GjF;I(; I:";’a_‘f sz@;ﬁg;giii
T AN . R . R CEMT o COHEIZIF, 110 R— +EHIEEI
R Cmest Zrgmy AP TR ME esy) #6557 ko T ARETT. B 1
4% D: PSOC 3 R—Z2D1—H— ES1—LAIFOY &, EXMESPI( >3 =Tz —RERLET.
TIL T B e, 14 M1 EAMAESPIA VA —T 1T —2R
BEETEBRE .ottt 17 )
=R, VY 1—2a v BEUEEER...coooove 18 >
SPIAR— hF=E SCK SPI F-RAM
avkA—35— Sl -
SO -
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F-RAM™[IT® SPI A K

REDH R

F-RAM A EYHEMIZLY., Fificddo EEPROM hh7 5 v
DAKYEBIMNIKERT—2 TAVIEFECEZTAD
ZEMTEET, EEPROM 75y aklfE->T. F-
RAM F/INA RER— Ny T 7#FRLFEEA. F-RAM
X, 2IEL=&/( +D 8 BEY FOERZIZET—4 N
1 bEEZRAHFET, EFAHEELZLESVNV OV IR
EO#HAEDLEIZEY. F-RAM [FELDT—42 %%
EFATKEDOHBTTIr—avIZRBADG DRIR
12 Y ET, J/ETHEE. SPI F-RAM [ZEZAL/NA
FHHICRETSHIENTEET, FRAM AN S U F L
HALEIZ 1 Eh 2 B0/ FEEEADE., EFAHY
A9 IILIEH 1us THH—A. EEPROM £ xT75va
NEZAHY A I Bms~10ms E MY EF, Ff-.
DRTLNRERAT)DREDELEVHEL L TEHR—
O NYT7 YA XDERIZDODWTDETEZZLEEHY F
‘A,

2 (. F-RAM & EEPROM (33 5 256K Ew + 7
LANEEZADDICHERBROLERERT IS I7TY,
R 20Ov% L— kTlX, F-RAM T/31 R [E, 647814 k
R—C Ny I 7%&EZT- EEPROM &Y HLHELMIELY
TY, Chif., PRATLREEZTOY S LT HERMNES
NTWBREESA VIZITHIZEETT,

2.256KEY FSPIAEY FLANDEZETRAHIZHE
gl

cE .
(10ms)

EEPROM B 5MHz
(5ms) @ 20MHz

F-ram |

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Time (seconds)

256K E b EEPROM * E ! ADNEEAAITHELEER
I, 27 0v9REKE#HE%E SMHz h S 20MHz [ZEINd 3% 2 &
TARBICHEZSNAGWI LITEELTLESL, IhlE,

ER—DEZFAAITHELRRVNESTAABENZEMH
5TY, 20MHz F-RAM A E!) TlE, 32K /A1 + 7L A

EKIEHTH 13ms TEERAFENFTT, COBERMIT/NEL
EThHY. R2DTS5TIZRRTINFLA,

SPI /8 R

LIZREND K32, SPIAVE2—D1—R[F4EDE
VEROTWEY, ETHO LS UHHI Y 3 VIETEA LOW
[CHOTWAHRICETSh, 7 KLR, #lf#, BLUVT—
BIETNARIZINA b 44X TAOVHEFETIYTILA
hEnFzEd, ZFLR, §lill. BKUAAT—42IE SI E
VENLTAASIh, HAT—ZIESOEVENLTHEA
ShET,

ARI—FIE, THRARIZHTHHIHERELET, 5H
HLEEZERAH STV avF, ARa—F -7 FL
R -TFT—=BEVNSO—HFURIZRRVET, T—HEZEON
EEWMBO RSV L avIE, RTF—ERA LURED
EEFAHAMR—TIL TYF (WEL) Ev bEEY R D)
FIBEHITFERESNET, RTF—FRX LPREIER 4
[ZREN. REDRFTRHESINETT ., EEPROM & U
T75ya R—ADMSPIAEYTIE, RFT—F2RX LTR
AFRODYE WS EELEY FEEATLET, ThIE,
EEFAH YA ILDETLENAESNE SPI aY bO—
S—IZ@BMTBLTA— 759 T, EEPROME LUV T
Swia AEYIIEE. EERAHFRITTNARIZTIE
ATEDHNZ 5ms~10ms DELEZHE L LEFT, F-RAM
Tl&, BEALGEL, ANEEAADETTHDEFHT S
BHEAHYEHA, TOEH, ROYE Y FREICHE
0] ©T9, FFRAM X7—42 X LI RAF, EW
EEPROM B LU TSvia A EFETEIT7—L
TT7ERAEZIAY P53 —HNEL F-RAM REIZREL
*ﬂ*f%éota:a)RDY OEY F2&EHFET, BIH, O
Y hrE—35—I[, F-RAM A EJDZHRHH L EETAHF
RAMG)%ﬁEFT%ﬁTé ERTEET,

SPI F-RAM T/3f R ZHIHT 5DIE 6 DDARI—FT
o LWDHMD SPI F-RAM T/ RIFEFFAHAHL., R
J)—T8%. TNAR ID BLXUINTILESHEAH L
BEADMDOARDI—FEEMLET, EARO—FIE. B
BFTELESATRVERIRT—FR LPREIZETET S
8Ev bk aRYKRTY, PUOT 4 THCSHA U ILEIZ 1
DOARI—FDANREITEINET, & 1 TlE, £TD
ARI—FZHBALET,

£ 1. ARa— KFDRHA

AT ARa—F 7 RLR S— A+ T—4 e

WREN | 0000_0110b WEL &+ v b

WEL =1 DA, FFRAM7 LA IZT—4
ZXAA | 0000 0010b2 | 3/34 R AEYDANT—4 EEEAT

CEAHIGHIZ# 5 &, WELASY U T
A L | 0000 001162 | 3/8q KW AEYDOHATF—% F-RAM7 LA DB T— R #5HAHT
WRDI 0000_0100b WELZY YT
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- F-RAM™M+® SPI A K
£ #Ra—F FELR | #52— A} TF—4 BhfE
RDSR 0000_0101b - - ATF—RRLPRAOEAT—4 | WPEN. BP(1:0). WEL Ey FZ5EAHHT
WRSR 0000_0001b | - - ATFT—BRALUREDAANT—E | WPEN 8L U BP(L:0O)Ew FEEZAD
SLEEP® | 1011_1001b | - - - A —F E— RIZBT
FSTRDE | 0000 1011b | 3/%4 RO | 184 F AEYOHEHT—4 ﬁgﬂ,Hz TERAMT LA 25 T—5 2
RDID 1001_1111b | - - 91A b TINARIDT—42HH 9N b FNRARidZHEAHAHT
SNRE! 1100_0011b - - 8/1\A FDEFET—FEA 8N\ FEBEHRAHT
3

1 BRITHLT, 180 FERE 2.4 FOT7 FLRABEEHERATS SPITNAREHYET, R2EFSBELTILESL,
2. 4KEY b TNARIZIFE, EEAHEFHAHLARI—FDOEY F3EFELEHET7TRFLR Ev b (A8) IZRIELET,

3. TRTOSPITNARIFZIDARY RESFR— FLEBEWMEERHBY ET,

R T LDES

OV bA—F5—NF VT LY FEFNFND F-RAM T/NA RIZEREIT -0 DEBMDE L EH>TWVWARY . HHOTN
AREFHATEHIENTEET, B3I, ¥4V 032 FA—F—DIZ# SPIR— k EERT S 2D F-RAM T34 A D
DRATLERERLET,

Microcontroller
with SPI port

3. 2D F-RAM T/NA AD S R T LR

SCK
MOSI -
MISO
5 Yy * Yy
SO Sl SCK SO S| SCK
FM25Vv02 FM25v02
CS HOLD CS HOLD VDD
51 A A T
882

MOSI : Master Out Slave In
MISO : Master In Slave Out
SS: Slave Select

BEA SPINREHEEEVWIA4 00y bA—5—TI&, AAR— MR 4 DRIZEASAEZEEHYET, Ev b NUF
U aA—KRIEInA 8 —T—REBEFLET,

4.GPIO#FAL=Y4 00y brO—5—ELEBE— F-RAMD YV R T LER

P1.0
P1.1
| P12
Microcontroller A Y
without SO sl sCK
dedicated
SPI port FM25Vv02
cs HOLD VDD
P1.3 T
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F-RAM™[IT® SPI A K

BB @ SPI F-RAM & 5

TRTIX, BHE QO SPIF-RAMBESOEXRFEZFLEHFET,

SCK MIABEMYITYPTAAT—2%ZF8 L. SCK D
AETMYIYOTTF—42%ar ta—5—I2RLET,
COERAZIUTIZRSE=HIZ, av bO—5—I%EE.
SCK DMAHETNY T YO TIESEZATYICERELET,
hix, EEMNGEET IEENHY. AEY T/IHNARAD
Yy TV TRA I T RBEREEET,

Address, Data-out, (Data-out, Data-out ...)

HAHLYA Y I)LRIZ, OY FA—5—[& READ # R
O—FETRLRERTLET, T—RIESOEVEANL
THASNET BIRIX. data-out(0). data-out(l). data-
out(2) i &), CEEVIE, A4 7L &KIZhz>T LOW
DFEFTHRITFNIELZY FEA, TEA HIGH IZTTFT7H— K
ShdE, T—AHAMNMEIEL., SO & HI-Z JREEIZAT Y
9, 7OV AAShET7 FLRIK, BIOT—4% N

#&2.SPIFFRAMBGZS A7 v 7
3V 5V
[a] m
o o < m m ©
2| 8| & | g| 8| 8| s | 8| | g 8| g8| 8| %
= ! — > > > > > 9 I > S = 3 =
o o (@) n n n o o3 n n o (@) 8 &
& & ) [N [N N N Qg N N « Ire) « e
g g N = = = = =< = = S g S g
&= &= E w w [ T = w [ o E o =
o 4K 16K 64K 128K 256K 512K 1M 2M 2M 4M 4K 16K 64K 256K
Evk Evk Evk Evk Evk Evk Ev b Ev b Ev b Ev b Ev b Ev b Ev b Ev bk
PSR R 512x8 | 2Kx8 | 8Kx8 | 16Kx8 | 32Kx8 | 64K x8 1288K X 25%'( X 25%'( X 5128K X | 512x8 | 2kx8 | 8Kx8 | 32Kx8
7 ELR
9 11 13 14 15 16 17 18 18 19 9 11 13 15
=
7 ELR
. 1 2 2 2 2 2 3 3 3 3 1 2 2 2
nA
BEEE 27V~ | 27V~ | 27V~ | 20V~ | 20V~ | 20V~ | 20V~ | 20V~ | 27V~ | 20V~ | 45V~ | 45V~ | 45V~ | 27V~
3.6V 3.6V 3.65V 3.6V 3.6V 3.6V 3.6V 3.6V 3.6V 3.6V 5.5V 5.5V 5.5V 5.5V
mAo Ay
5 B 20MHz 20MHz 20MHz 40MHz 40MHz 40MHz 40MHz 40MHz 40MHz 40MHz 20MHz 20MHz 20MHz 20MHz
P
HR— k3
558959 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
E—F
1] —
A J ? v v v v v v v
E—F
A=—9% v
SIN
FI8{ R ID v v v v v v
= = \ =
1Rys— | soics | soics | soics soics msf“cfctg g“g‘:‘cbg msf“cfctg
DFN8 DFN8 DFN8 soIcs DFN8 soicg | soics o . m | soics | soics | soics | soics
(4x4.5) | (4x4.5) | (4x4.5) (4x4.5) DFNS8 DFN8™M | DFN8
(5x6) (5x6) (5x6)
i
5x6mmDFN8 (£ SOIC8 7w F T v FMZHEHLTLET,
mﬁ&b/!%ﬁﬁb7/ﬁﬁva
SPIl 418 —2Jz—RIE, avbO—S5—"RHT 25 JEYFERAHL
OvYICEHLTVWET, £TH F-RAM SPI 7/31 RI&,
2 7 4#—< v k: READ op-code, MSB Address, LSB
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F-RAM™[IT® SPI A K

1 FOBRRT FLATY, &EDOT—42 /81 MIZIE, B
ISTF—4% A FEEHGMIZTV DY I HALEALCSE
LOW IZ#F T D ETTIERTEET, &34 R

SPI F-RAM TS RIZ &> THERENE T FLAN S
HHINFET,

512(. 16K By h~512K Ey FRERICEHINZ 2/ 1 F PRLRZRLET,

5. SPIDHmEAHLAA Y

[l

SCK

S — READ#A~Xa—F H MSBZFLZR tse7 Lz HEEAYWSAE
S0 T R
AENEZAH AF—RRX LCREM WEL Evw M, WET SPI F-

7 #—7< v k: WREN op-code, WRITE op-code, MSB
Address, LSB Address, Data-in, (Data-in, Data-in, ...)

EZFAAYAYIILTIK, avbO—3—[F, ROI—4F >
RIZHE->T22MDARaA— K (WREN & WRITE) Z%1TL
FY, F4R3— FIZCEA LOW OREILNTY, WREN
FRA—FIZHWT WRITE ARa—F, ZFFLRELY
T—A%%TLET HlZIE. data-in(0). data-in(1).
data-in(2) % &) VBV I ANEINIZT FLRIE, ROD
FT—45 N FORBT7 FLRATY, #HEDT—4F /81 k
12X, BEIZT—4 /A bEEFEMIC/ O I ABLEDR
HC5% LOW [CH#BET A ETEEZRAL I EATEET,
RINA k&, SPI F-RAM TS RIZKk>THERENBET
FLRIZEERAENE T, &£T—4 /N1 b, ZTDRA
FDB8FEHDYAYY TYPTFRAMT7LAIZEERATE
hET, R=C Ny I7HLEEAHBELHY FHA,

RAM TNA RIZ&-TEYy bEh, JUTEhFET,

Zhi&. WREN #ARa—FZz/avy AAhLiz&RIZEY
FEh, ZEAHBEORTHICCEDILTAYI YD
TOYT7ENET, WREN & WRITEARaA—FDETR
T—RR LYVRAZEHERAHT L (RDSRARI—F) (&
WELEY +rE#9YT7LEREA, WEL EY bAEY FEh
hEFzv P d5HIC. WREN ODERICAT—42 X
LR FEHHFHTI—HF—HLVET, LML, WEL
Ev FOFEAELIZ. EEAABEEZETTIDIBLED
YFEA,

611/ FOEELBEZFAH SOOI aVETR

LEd, Thif, 16K Ew k~512K Ew FBEERIZEHR
ENB2/.4 F7RLRZRLET,

6. SPIDEZAHZAZIY

CZTWELEwY

\

55

SOibEAY Ty PTWEL

\

SCK

SI —{ WREN#~Xa—F WRITE#~<a—r{ MsB7FLZx H LsB7FrLZ H

T—8AA ——

SO

AT—ERA LRI EBEAH
7 #+—< v k: WREN op-code, WRSR op-code, Data-in

UTIZRENZ LS, RF—F R LURRIFWPA 12—
JIL (WPEN) Ev bE&UTOv Y E#E (BP1. BPO)
Ev hEEATULET,

Status Register
7 6 5 4 3 2 1 0

WPEN| 0 0 0 BP1 | BPO | WEL 0

AT—BR LORBIZEEALIET, AEY TAYY
EEEFAANLREL, WPELEEMICTEHIENTE
F9, BPLELUBPO LS 2D Ty REE Y k
NHYET, ThnlckY, £ 14, B 172, £
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F-RAM™[IT® SPI A K

2ERODT LA EEZAHBDORETEIIENTEET,

BPO. BP1 & U WPEN Ev FIERBTREIAET, =
hooEy FEFERMETHY . ESRAFAELNTRY
BIRICEBRALTHRFSNES, WPEN (&, SHEWPE
VEEMNEMILET, VRATLOREEROEIZWE
EVEA—nN—54 KT5EHIZ, VI T72FERT
BIEMTEET, WEL I, EERAAIR—TIL S YF
Ny bEnEAZHEIZA—H—IBHT 54 HE LER

EyrTHY., AT—FR LEREFLFAEYADE
EFRAHEAEIZLET,
712lE. RT—2 R LPRADEEHEZTAH LTV
Yo avERLETS,

T AT—BRLCARADEZTAHEZAIVT

ZZTWELEY b+

cs

CSMIbEAYIT YT WEL

\

SCK

Sl —] WRENA~X3—F |

WRSRARI—F |

F—B AN —

SO

AT—ER LPRAGEHEHL
7 #+—< v k: RDSR op-code, Data-out

AT—HR LRI EZRAHRT LT, WPEN Ev .
BP (LO)EZAAREEY . WEL Ev FDIKREZ

FIvHITEET, 8IClF. RATF—R2 R LCRAMDE
ERFAHL SO a3V ERLET,

8. RT—ARARLIPRADZAHLEAAIZIVS

cs

5 I A
sl — rRosRA~a—r |
SO } TN —

SPI F-RAM 7 KL RIERE

BMHE @ SPI F-RAM T/3( R(E, BEIZIELT 18514 b+,
2NA b, FRE3INAF PRLREZVRELELEYT, &
ROA—FIZHEWNT, BAB7 FLRIE MSB 77—X RTY
ThAVENFET, RFELT FLR /31 + (LSB) DER
I2. EEAADEETHRFINEZT AN TIRINLASD
Sh, ZAHLOBEIET—4nAEYUMDHEAIHET,
SCK DBl E#HmE LT ILTBRY . NE7 FLRIZEEM

cHERIN, T—RARN/HARCSATTH—+En D
FTHWHMLES,

FEAKEYE TRARE LS FDT FLAOHDLE
t L/ia_o

9 [ZI%. SPI F-RAM TN\A RDELBREICHIET 5
7 RELREEZERLET,

WWW.CYpress.com
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F-RAM™[IT® SPI A K

K9 BL2F=EMD7 FLRBEDEL

ARI—FE7 FLRIEE

[ ARa—F | I

FZELR

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1

0

7

6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

FM25040B
ofofofo]as A7 |26 | A5 | A4 | A3 | A2|AL]|A0
FM25L04B | | | | ' PP | | | ' | l | |
FM25C160B |o|0|o|o'o op | op|op |—|—|—'—|—lA10|A9|A8 A7|A6|A5|A4|A3‘A2|AllA0|
FM25L16B
FM25640B
ofofoflo|o]op]op]|o | - | - |a2|ata|ato| a9 | as| | A7 |as|as|aa|a3|az|AL]Ao
FM250L64B||||'ppp|||||l|| ||||‘|l|
FM25V01 | 0 | 0 | 0 | 0 l 0 | op|op|op | - | - |Al3'A12|AlllA10| A9 | A8 A7 | A6 | A5 | A4 | A3 ‘ A2 | Al l A0 |
FM25V02 | 0 | 0 | 0 | 0 ' o |op|op|op | . |A14|A13'A12|A11lA10| A9 | as| |a7 | A6 | A5 | A4 | A3 ‘ A2 | Al l A0|
FM25W256
FM25V05 | 0 | 0 | 0 | 0 ' 0 |opfop|op |A15|A14|A13|A12|A11lA10|A9|A8 A7|A6|A5|A4|A3‘A2|AllA0|
FM25V10 | 0 | 0 | 0 | 0 l O |op|op|op | - | - | - ' - | - l - | - |A16 A15|Al4|A13|A12|A11|A10| A9 l A8 | | A7 | A6 | A5 | A4 | A3 | A2 l Al | A0 |
FM25H20
FM25V20 | 0 | 0 | 0 | 0 ' O |op|op| op | - | - | - ' - | - l - |A17|A16 Al5| Al4| A13|A12|All‘ A10| Agl A8| | A7| AG| A5| A4| A3| AZ' A1| A0 |
FM25V20A
EM25V40 | 0| 0' 0| 0| 0| op|op|op | - ' - | - l - | - |A18|A17|A16 A15|A14|A13‘A12|A11lA10| A9| A8| | | | | 'A3| A2| A1|A0|

BEARE FRAMTNSARZEZEBEEVY Y FMZEE

BEDTNAZRDEL, BERFLEVRTLNMEVWEED
F-RAM T34 RAIFIZERE Sh=BE. KUBSVLEED
FINAREBEMZDIENTEET, HIAIE, 16KE Y
P TNRAREFERTEL S5SNI AT LIK. 64K
Ewv b, 128KEwY b, 256K Ew b, FI1E 512K Ew k
TNARELEFEATEET, B 9 IZE. ThdT/N(R(E
HED 2 N1 b FRLRZREAHE LEZEEAHEEICE
RT3 EL%EZRLET. BESNBEERTELIAZI VY
BEUNELSNDILERHRICT L. ChoBREDEH
ADTNA RIFEVEE, /Sy —2 (SOIC), FAHL
SEEAHBBEEICEWVTEILTY . 2 DDBEMERREN
HYUET: VRATLNTNAARNTT KLR S5 THiex
FRTSHIEE. FREVRTLATOY Y REMEEFER

T5HA. 16K Ev b T/ ROKIHET F L A(E 0x800,

64K Evw b T/ RD#EET K L XL 0x2000, 128K
Ev b T4 RADOKIHT FLAX 0x4000 % ETT, B
EN 2 EESTNARELEBT L., JOv Iy REER
X7 FLA®D 2 fEDMRBTHITENET,

FlzIE, M1I0BEUR1LIZIE, 16K Ew k& 128K E vy
F FNAADIYTIL T RLR R MY—LBOENET
LET,

9IZRENI= 16K Ew k& 128K EY b TFINLA RADT
RLABHZLRST DE. 3 DOEBMO7 KLAR Ev b+
B (B 11 [2RY . FZ#¥ETHEHALRL AL3, Al2, ALl) A
128K Ew b TIHRARIZEBVWTHERSNS Z EMNBAELMIC
HYFEF, avbO—5—HMNIhd 3BEDT7KLX Ev
FEFEAHLEESTAAAIC—ELTEHTIEY. 5L
BETN\ARE, BNBEOHRIZHF SNV RATLT
EBET 52 EMNTEET, IM Ey FEE (FEIEEFALU
BEYFNARIE3NA M 7ERLRAZEFERAL, JYVEWEE
CERET SN VA TLATESTRAERELTERAT S L
MNTEFERHA, BIZIE. 2841 F PRLREZERFTT B
ATLIE. 3184+ AFUNFERASATWIIGEIXESE
ICEELERA. BEICHELETZ FLR /34 REIZDWL
TlE. R2ZSBLTLIEELY,

10. FM25L16B £ &AAH 1 U )L (WREN A RE ALY

\

cs |

/

01 2 3 4 5 6 7 0 1

SCK

2 3 4 56 7

U U U

12131415 0 1 2 3 4 5 6 7

Opcode 11-bit Address Data
[ ‘.I oA N NN N A YR Y AT AT PR Y Y Y Y ARV AR Y A A Y \-.
sl \0 0.0 0 0 0f1]0¢ XL XAX X X Ja1dia s HJ (A3)\A2) A1} A0 | D7 } D | D5 { D4 \D3 | D2/ D1) DO —
MSB LSB MSB LSB
SO HI-Z
WWW.CYpress.com AE%S:001-92166 Rev. *B 7
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11. FM25V01 EFAHH A 7 )L (WREN ARENALY)

5 6 7 0 2 3 4 56 7 12131415 0 2 3 4 5 6 7
SCK H

Opcode 14-bit Address Data

Sl ‘0 0 0 0 O 0 [ 1) o'x f)g,gm:?mz;mmqugfm H <A3>A2)tA1=AD:D?,iDG*Dst4fDB*DE=D1KDD'—
MSB  “rrreseeeeer LSB MSB LSB
HI-Z

o009y E—F

FM25xxx T/NA R 7732, 4 DD SPIE#EI/OYY E—FDHT, E—F0ELE—F3ZHR—FLTLET, 2TD
F-RAME G, E— RICEFREHEL,. SCKIv DAL ENY I Y OTT—RETNARIZVAYIAAL, SCKDIETHA
YIS TTF—2290yIHATEIELICEELTLEE, E—F 0 &E—F 3DHEEAIL, TEM LOW IZ7H—+ &
NBEFZ SCK AYLOW M HIGH TIRE BN EITTT, B4 S SPIE—FIE, £33ITRLET,

#&3.SPIE—F
E—FO0| E*E—F1|®*—F2|E—F3
SCK HEAse L 1-Er D ikkE LOW LOW HIGH HIGH
SITOF—SANMS v FENBTy S 4 v } i}
SO TOF—S HAKEREhBT Y S il 4 1) ¥

FEBE

SPIA VA—Dz—RDEVHEROTIEDIZ. T—F FAVEREVNEATEET R II0SA VEEDZIENTEET,
B 12 I2RENDESIT. COIPRA 24— T 11— SPIOR/INEVEOERTT, C2T. 3 bkO—5—I%, SIOS
AUDNFEABE LA I ILFIChi-Z THLIZLRATIVELNHYET, TH5LEVE. NXOBRENKELFET, 2FBEDM
Rk, T—32 "APEZEICH oz, T—2HBEHBAELT SHAEENHY =7,

K12. KED 3HEHXSPIA B —Tx—R

Ts s
394%—  SCK SCK  SPIF-RAM
SPIR—F g e
averA—5—
sI

BAZUT E—F O0M3) [2hrbhdd, 2TH SPI F-RAM IE, SCKDIELENY T YSTANT—2%5vyF L, SCK
DIALTARY I Y THAT—2 2EBEFHLET, SPIHAHL ST a3 0E, RI3ICRLES,

WWW.CYpress.com AE%S:001-92166 Rev. *B 8
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13. £BT—FNOTFAVENR BZ—2UTF TR

cs  \ /
sck __[uuuduuuuiUiiiiririiuviuyuuuuyut
SI0 — ] opcode H MSBAddes [SB Address\ }{ ) Dataout | ———
Be careful of half-clock bus turnaround
EZAHRE

SPI F-RAM F/35A R, WEN—K 7 EVEERT
M. FEIEFERAT—E2R LPRADEY rE2 7055 A
TEIELTEZRAADCRET L LENTEET, F-
RAM A E! FLAIZIMAT, AT—42 X LYPRA2ZDHE
BLREINET, RT—ERX LPREAIF, AEY 7L
1 DEHADEEAHEEDTH-HOFERETOY
JREE Y  BP (LO)Z&EATWLWET, BPO, BPLELU
WPEN [FFEFEMETHY . BERVHERICHBRALTILA
BIhFTH, X5 ICEBTRINEST, WPEN WP
N—FKhz7 EVERMZILEST, Ev MMEIE 0 X,
EEPROM &S 7L 759 aHORDYE Y FELTFH

HENTLET, COEY FEZENST/NAA R THERASN.,

A—H—([FRT—ER LSRAEHFHHTET, A E
AN IT Y FOZIEDEFMNTET LM E S D EHIkR
THENTEFY, ESRAAYAVILRIZTF Y THRIC
EFENTES (EOERE) 1z, RDYE Y FEE£TD SPI
F-RAM T/34 ADRNEPT LOW [THEHK SN TWVET,

RERT—ARALPREABLUVTAYVYREDETE

Status Register
7 6 5 4 3 2 1 0

WPEN| 0 0 0 BP1 | BPO | WEL 0

£51F. AT—R2RXR LVPRAELUFRAMT LA DESE
AHREIZET HLETDY—RESTESTAHREDRE
R~LET, WEL = 0 DIFA. FRAM 7 LA BLUVRT—
BRALVUREAADEZTAHAEIETTOAYI ENET,

®5 EEAHRHE

Protected | Unprotected Status

WEL |WPEN| WP |" o "~ Blocks Register

X
0
1
1

Protected Protected Protected

Protected | Unprotected Protected

RN N R -]

X
X Protected | Unprotected | Unprotected
0
1

Protected | Unprotected | Unprotected

=  WPEN=0, WPE>=1 T4%. F-RAM 7 L1 (.
BPEw A HIGHIZ# 5 Z & TRESND

=  WPEN=1, WFE> =0 T%. F-RAM 7 LA [£.
BPEw A LOW 275 Z & TRES ALY

= WPEN=1. WPE> =0 OEEIZOH. RT—4
A LIPREFRESND

F: FM25040B & & U FM25L04B & WPEN E v kA% Y
FtA, WPEY =0 OB, 2TOEERAH (AEVT L
ABEVRT—ER LVRR)RTAY I ShETS,

NI)—HAL9)L

F-RAM TNA RIEHROFTERMEA T T, A
LELFIEZAHAY ST VATEETDIERERTY v FIL
BOTTLAT—R%F—1"—54 + (Bi8) 9 5mHeE
NbYET, BlZIE. FyvT LI R TITF4T
(LOW) DB, TNA RAPNPLRNLEREETHREEIC
T—AEEEALTAHRMELNHY EFF, SPI F-RAM T—4
V—hE. FyT LY EHET YT« T (HIGH) 25>
TWABKICTNNA RDBREVINT 5 L #I8E (HE)
LTWET,

SPI F-RAM T/3A R [&, BELERNINNT—F> Uty b
ERUNMCHOEREEREREZHATVER A, ROH
EZEZHCEDIZ Voo BT —4 V— FZEREIN-HFER
ZELURATHAIZEFRIELTLEESL, Voo BREE%.
LoV ERIELTIEISE EIFTELUILBTIFT S LN
BINTWET, RAVFUTERIE. IRAR LU
HANHESINBEONE VWS FTHLGEREF > TLET,

VAT LEREEIX. ND— YA LhOFyT 4 x—T
LE Voo DIREZERTILENHYET., T—2RE
DFEMIZDOLTIL. TAN302 - F-RAM SPI Read & Write
Internal Operation and Data Protection] B L T2
EL,

F&EH

K7 FTUr—ay /—bkik, 4% F-RAM SPI &G D
HEEDEM., 514327, BLXUHUTIIL a—FIzoW
TEHEALET,

WWW.CYpress.com
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I —_ = AN302 - F-RAM SPI Read & Write Internal Operation
EJET j J lT vav I~ and Data Protection
SPI F-RAM T/N\A ZADE 5 HEBEDHIZ. LTOT = AN408 - A Design Guide to SPI F-RAM Processor
Tr—2ay /—+rEBRBLTIESL, Companion - FM33256B
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FEA FEUYTILaA—F QL/IA P 7FLR, 4KEY b TFIL R)

#define WREN 0x06
#define WRITE 0x02 // Write opcode to access lower half of memory
#define WRITE O0xOA // Write opcode to access upper half of memory
#define READ 0x03 // Read opcode to access lower half of memory
#define READ 0x0B // Read opcode to access upper half of memory
#define RDSR 0x05
#define WRSR 0x01
#define WRDI 0x04

LUTOREFITIX. EFNFCSEUALOWIZHRE Z &, AFEMEZOEVAHIGHIZHRA I EERLET,

/**x*xx% Memory Write (single byte to location 0130h) ***x**x/

WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0xO0A, // 0x02 is WRITE opcode and A8 bit set

0x30, // starting address

0x55) // 0x55 is data written to location 0130h

/*****x* Memory Write (multiple bytes to starting location Q1FCh) ****xx*xx*/

WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0x0A, // 0x02 is WRITE opcode and A8 bit set

0xFC, // starting address

0x55, // 0x55 1is data written to location 01FCh

0xAR, // O0xAA is data written to location 01FDh

0x55, // 0x55 1is data written to location O01FEh

0xAA) // OxAA is data written to location 01FFh

/**x**x* Memory Read (single byte from location 01D3h) **x**x*xx*/

READ (0x0B, // 0x03 is READ opcode
0xD3, // starting address
OxARD) // 0xAA is data read from location 01D3h

/*****x* Memory Read (multiple bytes from starting location 01FCh) ****xx*x*/

READ (0x0B, // 0x03 is READ opcode

0xFC, // starting address

0x55, // 0x55 is data read from location 01FCh
OxARA, // 0xAA is data read from location 01FDh
0x55, // 0x55 is data read from location 01FEh
0OxARA) // OxAA is data read from location 01FFh

/*****x* Write Status Register (write protect upper half of memory) ******xx/

WREN (0x06) // Sets WEL bit. WREN must precede WRSR opcode.
WRSR (0x01, // 0x01 is WRSR opcode
0xF8) // 0xF8 sets the BPl bit which protects the upper

// half of the memory array. The upper nibble
// set to “F” attempts to write the upper bits
// to 1.

/**xx%* Read Status Register ***x**xx/

RDSR (0x05, // 0x05 is RDSR opcode

0x08) // 0x08 tells us that the BPl bit is set and that
// the upper half of the memory array is protected.
// The upper nibble returns “0” since they are
// hardwired low.

FEEOTEXRME, T2 FO—5—(C&oTEESNTWVWEZEEZRLET, FBOTFA ML, 7—2MaY
FO—5—I2k>TRIESNTWNEZEERLET,
WWW.Cypress.com AEES:001-92166 Rev. *B 11
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8B LY > TN a—F 2,181 F FFLAR, 16K EvY F~512K Ew k T/3( X)

#define WREN 0x06
#define WRITE 0x02
#define READ 0x03
#define RDSR 0x05
#define WRSR 0x01
#define WRDI 0x04

UTOENEETH., EFEMFCSEUALOWIZHAS I &, AEMFIZOE UANHIGHIZHE S Z EE2RLET,

/*****x* Memory Write (single byte to location OF30h) ****x*xx*/
WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0x02, // 0x02 is WRITE opcode

0x0F, // starting address MSB
0x30, // starting address LSB
0x55) // 0x55 1is data written to location O0F30h

/****x* Memory Write (multiple bytes to starting location Q7FC) *****xx*x/
WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0x02, // 0x02 is WRITE opcode

0x07, // starting address MSB
0xFC, // starting address LSB
0x55, // 0x55 is data written to location 07FCh
OxAA, // 0xAA is data written to location 07FDh
0x55, // 0x55 is data written to location 07FEh
OxAR) // O0xAA is data written to location 07FFh

/*****x* Memory Read (single byte from location OF31h) ****xx*x*/
READ (0x03, // 0x03 is READ opcode

0x0F, // starting address MSB
0x31, // starting address LSB
OxARD) // 0xAA is data read from location OF31lh

/*****x* Memory Read (multiple bytes from starting location 07FCh) ****xx*x*/
READ (0x03, // 0x03 is READ opcode

0x07, // starting address MSB
0xFC, // starting address LSB
0x55, // 0x55 1is data read from location 07FCh
0xAA, // O0xAA is data read from location 07FDh
0x55, // 0x55 1is data read from location 07FEh
0OxARA) // OxAA is data read from location 07FFh

/*****x* Write Status Register (write protect upper half of memory) ******xx/

WREN (0x06) // Sets WEL bit. WREN must precede WRSR opcode.

WRSR (0x01, // 0x01 is WRSR opcode

0x08) // 0x08 sets the BPl bit which protects the upper
// half of the memory array.

/**xx%% Read Status Register ***x**xx/

RDSR (0x05, // 0x05 is RDSR opcode

0x88) // 0x88 tells us that the BPl bit is set and that
// the upper half of the memory array is protected.
// The WPEN bit is also set which works with
// the WE pin to protect the Status Register.

FEFAEOTERME, T2 bPA—F5—I2& 2 TREESNTVWSZEEZRLET, FEBOTFA NI, 7—2Ha>
FA—5—I2&k>TREINATVWSILEEZRLET,
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18 C: Bl > 7T a—

#define
#define
#define
#define
#define
#define

WREN

0x06

WRITE 0x02

READ
RDSR
WRSR
WRDI

0x03
0x05
0x01
0x04

E@/81 F ZELR, IMEw k~4M Ew k F/34 R)

UTOEDBETH., EFEMICEEUNLOWIZHEZ L, AIFENMIECOEUMNHIGHIZEBAZ EERLET,

/*****x* Memory Write (single byte to location 1BF30h) ****xx*x*/
WREN (0x06)
WRITE (0x02,

0x01,
0xBF,
0x30,
0x55)

// Sets WEL bit. WREN must precede WRITE opcode.
// 0x02 is WRITE opcode

// starting address MSB

// starting address 2= byte

// starting address LSB

// 0x55 is data written to location 1BF30h

/*****x* Memory Write (multiple bytes to starting location 1B7FC) ****xx*xx*/
WREN (0x06)
WRITE (0x02,

0x01,
0xB7,
0xFC,
0x55,
OxAA,
0x55,
0xARA)

// Sets WEL bit. WREN must precede WRITE opcode.
// 0x02 is WRITE opcode

// starting address MSB

// starting address 2nd byte

// starting address LSB

// 0x55 is data written to location 1B7FCh

// OxAA is data written to location 1B7FDh

// 0x55 is data written to location 1B7FEh

// OxAA is data written to location 1B7FFh

/****x* Memory Read (single byte from location 1BF31h) *****xx/
READ (0x03,

0x01,
0xBF,
0x31,
OxAR)

// 0x03 is READ opcode

// starting address MSB

// starting address 2nd byte

// starting address LSB

// OxAA is data read from location 1BF31h

/**x**x* Memory Read (multiple bytes from starting location 1B7FCh)
READ (0x03,

0x01,
0xB7,
0xFC,
0x55,
OxAA,
0x55,
OxAR)

// 0x03 is READ opcode

// starting address MSB

// starting address 2nd byte

// starting address LSB

// 0x55 is data read from location 1B7FCh
// O0xAA is data read from location 1B7FDh
// 0x55 is data read from location 1B7FEh
// O0xAA is data read from location 1B7FFh

/**x**x* Write Status Register (write protect upper half of memory)
WREN (0x06)
WRSR (0x01,

0x08)

/******

Read

RDSR (0x05,

0x88)

// Sets WEL bit. WREN must precede WRSR opcode.
// 0x01 is WRSR opcode

// 0x08 sets the BPl bit which protects the upper
// half of the memory array.

Status Register **x**xxx%/

// 0x05 is RDSR opcode

// 0x88 tells us that the BP1l bit is set and that
// the upper half of the memory array is protected.
// The WPEN bit is also set which works with

*******/

*******/

WWW.Cypress.com AE%S:001-92166 Rev. *B
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// the WE pin to protect the Status Register.

EFAOTEXARMEL, T2 FA—F5—[2&>TEEINTWVWEILEERLET, FBEOTFA I, T—42Ha>
FA—5—IC&>TREINATVWSEZLEEZRLET,

{18 D: PSoOC3IR—RADA—H— ELa—ILAITOHFIL a—F

LUF®DIEFPSOC3IR—AD1—H— EZa—J)LAITOH > TIL a— KT,

SPI A E ) EEAH
[ x*Fxx KKk xkk*x Memory Write (write 0x55 OxAA 0x55 OxAA from location 1B7FCh) ****xxkkxx/

data[0] = 0x55;

datal[l] = OxAA;

datal[2] = 0x55;

data[3] = O0xAA;

WRITE (0x01B7FC, // Sets the address pointer to memory location 1B7FCh
data, // Write data
0x04) : // Number of bvtes to be written

SPI AEYFEHHL

[**FHkFIHkxKkxk**k Memory Read (read 4 bytes from location 1B7FCh) **x**kkxkx/

READ (0x01B7FC, // Sets the address pointer to memory location 1B7FCh
data, // Pointer to store the read data
0x04) ; // Number of bytes to be read

// data buffer contains 0x55, OxAA, 0x55, OxAA after read

WWW.Cypress.com AEEE: 001-92166 Rev. *B 14
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SPI & & AAHBH

[*FxxAxxA*PS0C3 Based Code for SPI Write *x*xkxxskxx/
uint8 WRITE (uint32 addr, uint8 *data write ptr, uint32 total data count)
{

uint8 1i;

// Clear the Transmit Buffer
NVRAM SPI 1 SPIM ClearTxBuffer();

// Send Write Enable WREN command

// Make chip select LOW CS = 0

NVRAM SPI 1 CS Reg Write(0);

// Send Write Enable Command WREN

NVRAM SPI 1 SPIM WriteTxData (NVRAM WREN) ;

// Wait for the transfer to complete

while ((NVRAM SPI 1 SPIM ReadTxStatus() & NVRAM SPI 1 SPIM STS SPI DONE) !=
NVRAM SPI 1 SPIM STS SPI DONE) ;

// Make chip select High CS =1

NVRAM SPI 1 CS Reg Write(1);

// Delay
CyDelay (1) ;

// Clear the Transmit Buffer
NVRAM SPI 1 SPIM ClearTxBuffer () ;

// Make chip select LOW CS = 0

NVRAM SPI 1 CS Reg Write(0);

// Send NVRAM Write Command

NVRAM SPI 1 SPIM WriteTxData (NVRAM SRAM WRITE CMD);

// Send NVRAM address

if (NVRAM SPI 1 spi density >= SPI_1MBit)

{
// Send MSB of 3-byte address for F-RAM densities of 1-Mbit and greater
NVRAM SPI 1 SPIM WriteTxData((uint8) (addr>>16));

}

// Send the second byte of 3-byte address or MSB of 2-byte address

NVRAM SPI 1 SPIM WriteTxData ((uint8) (addr>>8));

// Send LSB address byte

NVRAM SPI 1 SPIM WriteTxData ((uint8) (addr));

// Wait for the transfer to complete
while ((NVRAM SPI 1 SPIM ReadTxStatus() & NVRAM SPI 1 SPIM STS SPI DONE) !=
NVRAM SPI 1 SPIM STS SPI DONE) ;

// Send NVRAM data

for(i = 0; 1 < total data count; i++ )

{
NVRAM SPI 1 SPIM WriteTxData((uint8) (data write ptr[i]));
while ((NVRAM SPI 1 SPIM ReadTxStatus() & NVRAM SPI 1 SPIM STS SPI DONE) !=
NVRAM SPI 1 SPIM STS SPI DONE) ;

}

// Make chip select HIGH CS = 1

NVRAM SPI 1 CS Reg Write(l);
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SPI Bk H L%

/*****************PSOC3 Based Code for SPI Read***************/
uint8 READ (uint32 addr, uint8 *data read ptr, uint32 total data count)
{

uint8 1i;

// Clear the Transmit Buffer
NVRAM SPI 1 SPIM ClearTxBuffer () ;

// Make chip select LOW CS = 0

NVRAM SPI 1 CS Reg Write(0);

// Send NVRAM Read Command

NVRAM SPI 1 SPIM WriteTxData (NVRAM SRAM READ CMD);

// Send NVRAM Address

if (NVRAM SPI 1 spi density >= SPI 1MBit)

{
// Send MSB of 3-byte address for F-RAM densities of 1-Mbit and greater
NVRAM SPT 1 SPIM WriteTxData ((uint8) (addr>>16));

}

// Send the second byte of 3-byte address or MSB of 2-byte address

NVRAM SPI 1 SPIM WriteTxData((uint8) (addr>>8));

// Send LSB address byte

NVRAM SPI 1 SPIM WriteTxData((uint8) (addr));

// Wait for the transfer to complete
while ((NVRAM SPI 1 SPIM ReadTxStatus() & NVRAM SPI_1 SPIM STS SPI DONE) !=
NVRAM SPI 1 SPIM STS SPI DONE);

// Read the data and store in data read ptr
for(i = 0; 1 < total data count; i++ )
{
// Clear receive buffer
NVRAM SPI 1 SPIM ClearRxBuffer () ;
// Send a dummy byte
NVRAM SPI 1 SPIM WriteTxData ((uint8)0x00);
// Wait for the transfer to complete
while ((NVRAM SPI 1 SPIM ReadTxStatus() & NVRAM SPI 1 SPIM STS SPI DONE) !=
NVRAM SPI 1 SPIM STS SPI DONE);
// Wait till the receive buffer has received a byte
while (!NVRAM SPI 1 SPIM GetRxBufferSize());
// Copy the read byte to data read ptr
data read ptr[i] = NVRAM SPI 1 SPIM ReadRxData();
}

// Make chip select HIGH CS = 1
NVRAM SPI 1 CS Reg Write(1l);
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