PERFORM

AN304

F-RAM™ /) SPI $5 75

fE#%: Harsha Medu
fHxmE: A
MHXBR M4 RF: FM25xxX
KGR AE: I
MEMNATERE: E Ak

H3%

T™
I;I;LAM oS =TI =T FO U i MOS0 E-RAN 768 255 T b 4 25 SP1 1.
FISR CHE TSR (BT 40 MHzo [ IhEEAL e 15
=1 1 ,ﬁ:a SP| F-RAM E,gﬁﬁﬁérﬁ‘l—{ﬁy\j 4 Kb|t§ 4 Mbit. Z!KFJ
DIFTAE R SPI? e 1 2 LT A T3 B 1 T B R 5 7 T 1) P 26
SN vk DTN 2
SPIZE oo 2 N E R SPI?
BBLER oo 3
ST ET SPIF-RAM 7 BTN oo esesseseseeeeeeseeeeeees 4 HATHM BRI (SPD & — 1 Motorola (J1y Freescale
N ) GBI AT R, HIEOEHATN MCU 7= & FEH Al
B/ B HETE oo e 4 Gk ERI R (B R . TI. Atmel. Microchip
SP' F'RAM ﬂﬁiﬂ: ................................................................ 6 Analog DeViCeS %%’{) Eg#%i%]‘j{?jﬂ%u’fﬁﬂgo lHjﬁl\’
W —ANAEAE R FE BRI F-RAM 28 0F 808 SR & BE 1 b IEAE DSPs. M4 AbFERS . FPGA 85 p i T SPI 3.
.......................................................................................... 7 ]j?%?%ﬁﬁ%”%ﬁ%%%%%ﬁf;ﬁﬁ@zﬁg%gﬁ%%’ SPI
IR T o 8 Pe R BRI . AT B A R AR AT I R AR S
AL T AENE oo 8 (EZFE 1 PATERIN SCK 55) o FEER i REZ 40+
T AT oo 9 17 F-RAM [R5 RT 5 40 MHz. ISR st il il s L
e 9 BATEN SPISEH, SR, ATLLEAL bit-banging 1771
s ° B GPIO 51T SPIRAE . 2073k i B A oRAR i o
AN T sasanasananananana s na s nanan e AR AR AR AR AR s a R R e “bangS aWay” |/OQ#JEDO Elﬁﬂ_{ﬁg%gz’: SPl%DO
AT ZEAT e 9
B As DREDEIRG] (1 75 HbE, 4 Kbit 2815 ........ 10 1. A SPI B
BsE B: Py AREDIRG] (2 75k, 16 Kbit 3 512 Kbit #% Cs >
) et 11 M4 5P| scK
B C: DA IR B (3 - 1thl, 1 Mbit £] 4 Mbit 2544 M SPI F-
........................................................................................ 12 o Sl »| RAM
W% D: 3T PSoC 3 i BRI R BIAREY ... 13 «—39
BV 1 A T R 16
A ERAE R T S e 17
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F-RAM™/{] SPI 4575

HEEMLSH

5 EEPROM BUAfEARLL, M F-RAM fEE#FAR, SA
KEARI R E ST, 5 EEPROM BiNEARF, F-RAM
WHBHEFEHATMENX .. WHESASTIHE 8 )5, F-
RAM 232 BI5 NiZEE T . BT F-RAM FHNEAE no-
write (JEH N FEEFEEN £, Fit, T EEREE
ANRKEBIEC N R, ERA . A, &itiixse
ATLLREE AN SPI F-RAM 7780 . S008 — A4
FHEN F-RAM W EIBENLAL BN, BN W (5 K20
1us, TEFFEMINAESANE] EEPROM BUNTEH, 7FFERS
5ms~10 ms. BAk, VRS FRHE L TTLE X K/ )
GEH, MEREHER, RETEHNAETR, 5150
M X ML) .

K 2 IR T —~ 256 Kbit 141’5\ F-RAM fil EEPROM
WIELETE . fEAHRII B ARR F, RIS 64 FHT
ZZ X [f) EEPROM M LEL, F-RAM 2845 ()38 5t e i J L3
B M T e ARG E A I AR A S lig g, ik
FRrE R E KM

B 2. HIE—AK/INK 256 Kbit ) SPI 72455 H A

PNl
EEPROM #
(10ms)
EEPRCM m 5MHz
(5ms) @ 20MHz|
Framl

0.00 1.00 200 3.00 400 500 6.00

Time (seconds)

WER, MERS TR, KBHEN 5 MHz K F
20 MHz, WAGENR KL% 5 N\ 256 Kbit EEPROM f7-if 2%

FIRfIE] . BHE AN ABFERKEWER, XFF 20
MHz ] F-RAM 17figas, RFEE 13 ms KEHT5NEA
32 Kbyte #4, EIHAETE 2 BIRITER K.

SPI B4k

SPI #1145 4 A5, W 1 s, CSAETARHTI,
PATPIT A A X, bk, SmIREEE 2 Lo A
BLCR PG bk, EHIAEE R SI Bk E
SEN, B EE st SO AR ! .

B IR, T A H AR . PUT RN S N AR
BT A EFHAT: R . shub s . ok E SR
REFIERT G REBEN (WEL) BAS 5 HIR G
HI A AN BRI (G 4 BoR TiZHIREHTARE, FHAER
SCRAEI G T # T A TR o X EEPROM FlkF
INAZ [ SPI7f#2%, IREFFR/BAETT —AEZEMWA, |
RDY. %07k SPIHEHI S FA B IR T 5k ek
BEAEE, Ui ET, EEPROM FIAELEME28E & FH 5
5ms & 10 ms fJIERf . XFTF F-RAM, RERE 58 A 8 5 A
TR B &4, Kk, RDY fih%4 NiZ4#0 (F-RAM
WEFHFREEZRDY = 047, MUMEAES5EE EEPROM
HI Flash 17fif#% —#o TAE (1 B0 (42 ) 35 ) DUPREUE B 385
P F-RAM P25 D HERTL, AL RAM 1%
X F-RAM HHAT LRI S48 4E .

I NN ELERS T T4 SPI F-RAM #8344, /0%t SPI F-
RAM FRAFERINT FFOUREEE. S NBEIRIRA . #34F 1D
A5 S B S TR B IR ERS . A ERAERER R —1 8
PLFE4, e TG R BOR S F AR PAT B E, ik,
BN UICSAM R e k% —MREN. £ 1 MR TIE
BRI

E N S (R

P47 BRAERG Huhl: Dummy Lot BiE
CBHLD

WREN 0000_0110b 5 H WEL fir

W WEL=1, HdEKes N3 F-
WRITE | 0000_0010bl2) | 3 Fl1! AT TS G TN RAM #4114«

MCSALF T, WEL #i K.
READ 0000_0011b!2! 3 Al A2 B i L F-RAM 40 1 i $HE
WRDI 0000_0100b 15k WEL
RDSR 0000_0101b RAS A AF AR HE i FE WPEN. BP(1:0)%1 WEL 7
WRSR 0000_0001b All RN EZHSAEIZE DN 5 X\ WPEN FlI BP(1:0)fiz
SLEEPI3! | 1011_1001b HE AR B X
WWW.Cypress.com V%R 001-92104 fiA*A
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R HAE Husk Dummy 6 iE
CBHD 748
FSTRD'3 | 0000_1011b 3 1) 1= B LLIZ g 40 MHZ M F-RAM 412

RDID 1001_1111b

9 i g 1D Bdidm il

BHL 9 T BT 1D

SNRI3! 1100_0011b

8 T AT Hdn

B 8 FAIFIIS

1. MRIEAF B E, HLl SPI AT REAE ) 1 fnak 2 fidhhk. WHSHE 2.
2. 4T 4 Kbit #3445, 5 ANFEREEREL AL 3 5l (A8) AHRY M.
3. ATREFTA (1 SPI SR S RRZ IR 4.

RGGH

MTEIEREZ A F-RAM S0 B HI 25T

_bARUE SPI 5 P F-RAM 2844«

XA G SPLE IR RIAS, W DS ATE A5G 1, Wl 4 for.

Microcontroller

with SPI port

i B i A P B ] S RIEAT i . [ 3 ORI R GEIC B R R I ) 4

VDD

K 3. B4 F-RAM 244 (1 RSl B

SCK

MOSI - ‘

MISO
* Yy f vy Yy
SO Sl SCK SO Sl SCK
FM25V02 FM25V02
CS HOLD CS HOLD

51 A A

SS2

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

K 4. fliHH GPIO Iz KRG E — £ F-RAM

P13 I

Bit-banging UK 1% 4% .

| P1.0
P1.1
P12
Microcontroller A Y
without SO S SCK
dedicated
SPI port FM25V02
cs HOLD VDD

Www.Cypress.com
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F-RAM™ 1] SPI 47

ST SPI F-RAM 72 5 iy

TRICE T ZMAT ) SPI F-RAM 72 5 K FE ARk

#* 2. SPI F-RAM 7= /i 241

3V 5V
m oM
m m < m o ©o
g/ 8| 2| g |¢g| 8| s |85 s|¢g]| 8|2 8| 8
S il | > > > > > o T > S = 3 =
@ = [3) in in in in in u>, o in 2 13} i
=0 =0 ) IN IN N N Y N N =4 Il =Y k9
S S ¥ = = = = =g = = S q S g
o o E (T (T (T8 (T8 T (I L T E T o
= 4 16 64 128 256 512 1 2 2 4 4 16 64 256
Kbit Kbit Kbit Kbit Kbit Kbit Mbit Mbit Mbit Mbit Kbit Kbit Kbit Kbit
PIERLH L
512x8 | 2Kx8 | 8Kx8 | 16Kx8 | 32Kx8 | 6akxg | 128Kx | 256Kx | 256Kx | 512KxX | 515 8 | 2kx8 | 8Kx8 | 32Kx8
F 8 8 8 8
HhkpE 9 11 13 14 15 16 17 18 18 19 9 11 13 15
Huhk AT
1 2 2 2 2 2 3 3 3 3 1 2 2 2
HE
THAE 2.7- 2.7- 2.7- 2.0- 2.0- 2.0- 2.0- 2.0- 2.7- 2.0- 45- 45- 45- 2.7-
36V 36V 365V 36V 36V 36V 36V 36V 36V 36V 55V 55V 55V 55V
BT
20 MHz 20 MHz 20 MHz 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 20 MHz 20 MHz 20 MHz 20 MHz
bk 4
XFFHIETBh 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
A
BRIR AR, v v v v v v v
BkF) SIN v
EY:») v v v v v v
. KA KA KA
solcs | solcs | soics solcs SO'C‘? SO'C‘? SO'C‘?
DFN8 DFN8 DFN8 | solcs DFN8 | soics | soics | DFN8 DFN8 DFN8 soics | soics | soics | solcs
(4x4.5) | (4x4.5) | (4x4.5) (4x4.5) 1L 1L 1L
(5x6) (5x6) (5x6)

T

5 x 6 mm DFN8 7§# SOIC8 ff 4.

1.
B/ B8k
SPI B0 5 8 IRs 4P 2. e F-RAM SPI 234
HAE SCK I EFHIY A AR, FE7E SCK 1N Bk
BnEIEA RIS NFFARFFESR, EHISER AL SCK
R B S SR BTG RS ,  DME(S 5 I AT 4%
IR AT A B I B N RIE

TSR BRAE

#: READ #2/E#S, MSB #itf, LSB Hiti, #H#HmiH,
(F#ERw M, HHEwmH...)

SRR HAEAE, RIS R % — READ ARG AHL.
Fidst SO 5l EfEmEdE, #l, data-out(0). data-out(1).
data-out(2)%%. %N, CSIIHL TR K ET.
MR ARNGCSEE AR T, G H s, HH SO it
AP . f N Bl & 58 — AN = R dg . A
RFFCS MR, o] LAYy ) B 4L 808 7%, RIS, fi%
SEHAET A, Mabhb I A — A F AT A& SPIF-
RAM 2312

WWW.Cypress.com
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F-RAM™/{] SPI 4575

K 5 Son T — M T )E Y 16 Kbit & 512 Kbit (XFF bl

KI5, B SPIT

[¢55]

SCK

SI ——{  READ #fEiS H  MsSB ikt

LSB Hitk: B

SO

TRESEABRIE

#%: WREN Z27/F/4, WRITE Z&/F#%, MSB #i4iF, LSB #
Ht, A, (A, HFERmALLD

PUAT 5N Jo 3 8 B ] A 4% T T PO MU I T R A S -

WREN FIWRITE. K i&&AMEVERGI 5 2R CS MK H P

Ki%k5e WRITE $#2/ES. Huhbfm¥dE (40 data-in(0). data-
in(1). data-in(2)%%) J&, Fkix WREN. fi ARk
S AMNIE T RS . BEAFCS KT, [HRED
Vil SR LR R 1, R, ARREEE R, S NEIHE
WINEEADNFH 2 SPI F-RAM 233618 . B 75 #)

1 B it —

SAEEME 8 MBI LS S F-RAM BN . RA AT
T 22 3 X B N SESR

HEE, REHEERNMN WEL Fob st E, et SPI
F-RAM 234355, B EAL% WREN #{ES G4 E, 7 H
R ENEEFECS TS BB . 3B WREN F
WRITE #AES2 [AIFPIRAE 7% (RDSR #EID) Aok
B WEL {7, Ki%WREN#EML G, HP &5 LiEEURS
TE8%, LU WEL MRS E. BE5iE NEEEEAR
BRI WEL £,

K6 JBR T — RN, EERT T
T35 B 2 16 Kbit 2 512 Kbit [ X035 Hidil o

K 6. 5N SPIIffF

fE AR B E WEL

\

CS

7ECS_FFHE ik WEL 7

\

SCK

SI — WREN#/EB | WRITE#/EE  H  MSB

H LsB it H IR

SO

REFHFRSNERE
B WREN #E/E15, \WRSR #E/E15, ##imA

RE R EWPHE A (WPEN) DL SRS (BP1,
BPO) £, W TR,

Status Register
7 6 5 4 3 2 1 0

WPEN|[ O 0 0 BP1 | BPO | WEL 0

I H RS EE,  F AT A 17 fif S AL AT 5 AR P
B, WA LUEEEWPS] i, A PIAMEER 6. BP1 I
BPO. @il FiREAL, A LARG LS BRI RTIY 2 —. mi
B B A BT S #:1E. BPO. BP1 Al WPEN {74
HhEREN, ATRREAEIESD KA, BIFE &AL fE

TEAFAF I 2R FFHLE N ME . WPEN JH {8 fig 5REE HI 41
WPl . REHT B, B ml U % A7 55 WP 5|
. WEL 2 —A Rk, FREmA 20 Cas B8 1
BRI, ISV NIRS A8 BUAE i s o

TR T A RBRRE ARG AR,

Www.Cypress.com
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F-RAM™/{] SPI 4575

7. BENIRESF AP

£ AN E WEL

7ECS T il WEL 7

s \
sek gy iUy
St —— WREN #{£:9 — WREN #{f:1% H HORA —
SO
R F7ES R A

#4:0: RDSR #1FiY, Hi#Hit

B ERCR S A4, AP LLER WPEN {7, BP (1:.0)5
PR AT WEL BLRPIRAS . Bl 8 EIR IR — A B RS %F

Fras R AT .

Kl 8. BEHUIRE W A as i 7

cs

SCK

RDSR #:1E5

Sl ——

‘ Hodhadin th —

SO

SPI F-RAM #i it

WA F A EE, £ MK SPI F-RAM B 4HE 1
FAT. 2 FE 3 FATHAL . PUTEAEID S, SRR
MSB Hfiathbl . s A bk =355 (LSB)

EESE/HIBMANRPATENGENE, RGBS K
B R BT EUEE . HB SCK ket T, A

BN R LS L SR P SR E PN RIS S
17, HZECSHEBUNEIE.

ER: 4 Kbit FIgeE R FEE 1L FA k.

K9 BoRHIEAFZEER SPI F-RAM 2544 F bk .

RS 001-92104 I AS*A
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F-RAM™/{] SPI 4575

K9,
AR i

AN [ L B Mk 22 531

Hhl

FM25040B
FM25L04B

7

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

FM25C160B
FM25L16B

A6

A5 | A4 | A3 | A2 | Al | AO

FM25640B
FM25CL64B

A6

A5 [ A4 | A3 | A2 | A1 | AO

FM25v01

A6

A5 | Ad | A3 | A2 | A

=

A0

FM25W256

A6

A

=

FM25V05

A0

FM25V10

Al4

A13(A12(A11|A10[ A9 | A8

FM25H20
FM25V20

Al4

A13|A12| A11[AL10[ A9 | A8

A5|A4 A3|A2 |A0

FM25V20A

FM25V40

FM25V02 |0|0|0|0|0

|A6|A5

A4|A3 A2|A1 |

- | - - | - | - |A18|A17 A16| |A15 Al4] A13|A12 A11|A10 | A8 |A7|A |A5|A4|A3|A2|A1|AO|

B— B EREN F-RAM 24738 2GR E &+

WR—AMFRIOBAEATTH, I HBERE RS L T4
BB BARII A, X, AT DA — AN R s (2R
KEBHE. B, —MNMRIHEA 16 Kbit #54-H RGitmT A
{# F 64 Kbit. 128 Kbit. 256 Kbit 5 512 Kbit 1854, & 9
6 X L SR (A 2 O B ST B IR B N B . 2%
- AE I 5 B R B A R 51 B ar A . E3% (SOIC)
MEL/5Thas, B IS/ TR EMMFER.
AP AN ) R R Gl S84 i Mo bk 78 25 1k R
%%ﬁ%ﬁm%%%%o~¢16mn%$#%%omm,
— 64 Kbit [l #4178 35 0x2000, &A —4 128 Kbit 1) #544:
i 0x4000, FFUAMRIHE, 78 LA 2 R, 2
AR N AW, IRAK A EEHLR S 130 2 2
LTS

Blan, B 10 FE 11 43l EaR 2 16 Kbit il 128 Kbit #%
R B AT R I ZE R

] 9 SR )42 16 Kbit £ 128 Kbit #1 bhik 2 K (1 LL et .
RUIE, 3AFSMEEAIAE C B 11 POt inzEnm
A13. A12 f1 A11) #fE T 128 Kbit #$4F. AT LUK —A4 5
FER R A R B R R AN, HATI R
FSTEIRBNIX =AML HE A SRPAT S BN B N A E I SRR — 3.
T2 &N 1 Mbit (B &) MR T 3 F ik, K
WA EEAE R ARSI ER M. flin, WREHT
*A*?%mmﬁﬁ% M gEE K% 2 Z Tk RS E A
REIZIZIT . WSEER 2, TSR 4.

K 10. FM25L16B 5 J&# (WREN K &E7R)

!.-'

5 6 7 0
SCK

2 3 4 5 6 7

W[lﬂﬂﬂﬂﬂﬂm

12 13 15 0 2 3 4 5 6 7

Opcode 11-bit Address Data
—
Sl ‘0 0 0 0 O 0'1 | 0 f x;x:xfxnxlmmg,ma ”JE,ASfAﬂA1lAD:‘D?}E&E}(D-!'DB!DEIDUDDI—
MSB LSB MSB LSB
S0 HI-Z
&l 11. FM25V01 5] (WREN K &E7R)
WWW.CYpress.com CAYG S 001-92104 ARA*A 7
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2 3

Jﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂll

4 5 6 7 0

2 3 4 5686 7

12 13 14 15 0

2 3 4 5 6 7

Opcode L 14-bit Address Data
sl ‘0 00 0 O 0 / K \ Dix ix tj.\mmﬂwdfmg?% ” ¢A3?A2>:A1lf-\D,i'D?'t,DG'tDEfD4!'D3'=D2lD1i,DDI—
MSB LSB MSB LSB
HI-Z
SO
iNEET R

FM25xxx @ fF RBISCRFIIAS SPI FRAERs Qg i #5000 Rl 3. 1VER, BT MRAMSIE, Hrd F-
RAM ZH47E SCK _EFHE EXBURMASIZAF Y, 78 SCK IR _Lik e . B 0 Ml 3 (X HITE T: CSHE A KT

i, SCKHJHFIRESAF . % 3 FIH T AR SPIE .

# 3.SPI izt
#wRo | HR1 | mR2 | #BR3
SCK F fRHSE | RHFE | BEE | R
S| BERHABSRE. . 4 v v 4
SO HHRH HITFM .. v 4 i v

XU T HAE

N T SPHEZE I ESI IR ECE, W B 2 Em i se e, M

AN S 110 26,

HoE R/ MOBCE, W 12 Pros. fE1X B 805 & GRIEE S DUR IR S1I0 Zedb T s, A,

T AT HE SR, BT LU S R B s 1 3

K12, BI1ER) 3 £ SPI#10

HA 3%
SPI i )
%

cs
SCK
S{[e)

[

XA 3 26 02 SPIRI5]

DRAEBLMNR. HEh, H

»

cs

SCK  SPI F-RAM
SO

Sl

TR PR FR N (0 IEJE 3) » i SPI F-RAM #R4x7E SCK _EJHIY EBUFEERMAN, JFE SCK N E&HT_EIKEhHdif
e 13 BRI —A> SPIik#ERAE,

Www.Cypress.com
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F-RAM™/{] SPI 4575

B 13. 8 AEAE /0 LA kL m

cs  \ /
SCK |_l._[|_l.—lﬂﬂ_ﬁ..—.jfﬂFﬂfffjﬂﬂﬂﬂfﬂﬂﬁﬂ?fff
SI0 —  op<code H MSB Address [SB Address( H ) Dataout  |———
Be careful of half-clock bus turnaround
SRy

AT LU FIWPH A 5 B gi FRR A 27 A7 25 4 SPI F-RAM 2%
BT B, B TR F-RAM 124 S8 B oh, RS E
BWATLLE RS BTREFEREE 5 MBS 4L
BP (1:0), ArLAnlLAZEFST G as i 3T 5. &
5 #ii) BPO. BP1 A1 WPEN i th @R, UERHE
AR AL, R AE BRI IR A 11 % B & R A
45, WPEN {§ feWPTE/E 5 M. 28 0 MIAL 4 {x B ARDY /i,
PUEAEH T EEPROM FIHAT NAFE . 1A H T X L2844,
LUME A P T DU SR BCIRAS F S e g ds R B R A T
HAt484 . HT5SREYE S HEXLTFRERS CoErD) ,
HILTEFTE SPI F-RAM 2379, RDY /{7344 A s [l o 15
FE

R4 RETFHBNBIIRS BE

Status Register
7 6 5 4 3 2 1 0

WPEN| 0 0 0 BP1 | BPO | WEL 0

ES5SNATHBESHRPREFAEHBM F-RAM B4 1135
&. H{WEL =0/, X F-RAM EZHADIRZS 2F 228 1T 1
T SHEAE e .

® 5. Gy
—— | Protected | Unprotected Status
B elE s ] e Blocks glocks Register
0 X X | Protected | Protected Protected
1 0 X Protected | Unprotected | Unprotected
1 1 0 Protected | Unprotected Protected
1 1 1 Protected | Unprotected | Unprotected

= Hf#§ WPEN = 0 AMIWP3| il =1, F-RAM $#11%%
QT T BP LR

= [[f# WPEN = 1 fIWP5| | =0, 34 (%4 BP fir
KETACHSERE, F-RAM BN SZR

= K5 WPEN =1 3 HWPS|JH = 0 I, IREFHES
T 2R

¥EE: FM25040B F1 FM25L04B HAfEAE WPEN f7. 4
WPHI il = 0 B, XH7EE s BB RN ST IE LT MTE S
ERAES B E

FELYR TSR A 38

F-RAM #2— N mid yaE 5 R A7 s . W SRAE RN
25 A R AR YRR, ATRE S IR IE L (R B
Sl EE . B, SRR T RS RS

WHR IR F RN, WA TRLERE TSN T HiE.

SPI F-RAM BHEF M e (GEFE) 254 Wr sl S i1
IR RN CRHET) IR,

SPI F-RAM A4 T — A 8 (1 Py S e AL v, 10T
LR BB . TS OR Voo YU B T H0 T RO A 22V N
PABH AR A AN TR A o i SLIE AR 42 /1) Voo RLUS R _ETHAN
NRE. YA R B BT I, B ATTHE & A A
(K% 5 -

R VETE TR B L YR A S A O RE AT Voo IRAS . B
ZHREPERPNEE, 5% “AN302 - F-RAM SPI 2277

G BRI

JS¥a

AR AEILNB T AF F-RAM SPI 284 1ThEeett. BT
R4

iESVAE

HREBE—2 TR SPI F-RAM &4F, 2% T4 R H
Zid.

= AN302 — F-RAM SPI /15 P 5 E AU B (R
= AN408 — SPI F-RAM 1AL BE 83 1 ¥ 1118 BS—FM33256B

Www.Cypress.com
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PERFORM

F-RAM™ ] SPI 15

B A: DUAREBIIRE (1 F35Hbhk, 4 Kbit 2844)

#define WREN 0x06
#define WRITE 0x02 // Write opcode to access lower half of memory
#define WRITE OxOA // Write opcode to access upper half of memory
#define READ 0x03 // Read opcode to access lower half of memory
#define READ O0x0B // Read opcode to access upper half of memory
#define RDSR 0x05
#define WRSR 0x01
#define WRDI 0x04

7= FHETIII A G, 75 5497508 CS 5/ B MIEHF (LOW)  “( “FIEHF (HIGH) )~ .

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

WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0x0A, // 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 01FCh) *****xx*x/

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 O0lFEh

OxAR) // OxAA is data written to location 01FFh

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

READ (0x0B, // 0x03 is READ opcode
0xD3, // starting address
OxARD) // O0xAA is data read from location 01D3h

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

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

0xFC, // starting address

0x55, // 0x55 is data read from location 01FCh
OxARA, // O0xAA is data read from location 01FDh
0x55, // 0x55 1is data read from location 01FEh
OxARD) // O0xAA is data read from location 01FFh

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

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.

R W6 RIR K SCAR LR b S IR . 2068 B R ) 9 AR 1 48 I AE 32 32 R e
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B B: WARBERIRF (2 FFHuht, 16 Kbit 3] 512 Kbit 284F)

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

& FHBIIaG G, #555755 CS 7IMENFEH T (LOW)D “(“Ala#F (HIGH) 9.

/**x*xx* Memory Write (single byte to location 0F30h) ****x*x*x/
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 is data written to location 0F30h

/**x*kx*% Memory Write (multiple bytes to starting location Q7FC) *****x*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 1is data written to location 07FCh
0xAA, // O0xAA is data written to location 07FDh
0x55, // 0x55 1is data written to location 07FEh
0xAA) // OxAA is data written to location 07FFh

/**x**x* Memory Read (single byte from location O0F31h) **x***xx*/
READ (0x03, // 0x03 is READ opcode

0x0F, // starting address MSB
0x31, // starting address LSB
0xARA) // O0xAA is data read from location O0F31h

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

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

/**x**x* Write Status Register (write protect upper half of memory) ****x**x/
WREN (0x06) // Sets WEL bit. WREN must precede WRSR opcode.
WRSR (0x01, // 0x01 is WRSR opcode
0x08) // 0x08 sets the BP1l bit which protects the upper
// half of the memory array.
/***x*** Read Status Register ***x*x*x/
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 WP pin to protect the Status Register.

o B BRSO R IEE R S AL M B . 406 BRI N AR 28 IR RSS2 I s
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B C: AR E (3 ek, 1 Mbit B 4 Mbit 284F)

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

= FERIHGE T, 1529757 CSF/MERSMHTF (LOW) “(“FIFHF (HIGH) )7,

/**x*xx* Memory Write (single byte to location 1BF30h) **x**x*xx%/
WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0x02, // 0x02 is WRITE opcode

0x01, // starting address MSB

0xBF, // starting address 2~ byte

0x30, // starting address LSB

0x55) // 0x55 is data written to location 1BF30h

/**x*xx* Memory Write (multiple bytes to starting location 1B7FC) ***x***x/
WREN (0x06) // Sets WEL bit. WREN must precede WRITE opcode.
WRITE (0x02, // 0x02 is WRITE opcode

0x01, // starting address MSB

0xB7, // starting address 2nd byte

0xFC, // starting address LSB

0x55, // 0x55 is data written to location 1B7FCh
OxAA, // 0xAA 1is data written to location 1B7FDh
0x55, // 0x55 1is data written to location 1B7FEh
0xAA) // OxAA is data written to location 1B7FFh

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

0x01, // starting address MSB

0xBF, // starting address 2nd byte

0x31, // starting address LSB

0OxARA) // OxAA is data read from location 1BF31lh

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

0x01, // starting address MSB

0xB7, // starting address 2nd byte

0xFC, // starting address LSB

0x55, // 0x55 is data read from location 1B7FCh
OxARA, // 0xAA is data read from location 1B7FDh
0x55, // 0x55 is data read from location 1B7FEh
0OxARA) // OxAA is data read from location 1B7FFh

/****** Write Status Register (write protect upper half of memory) *****x*x/
WREN (0x06) // Sets WEL bit. WREN must precede WRSR opcode.
WRSR (0x01, // 0x01 is WRSR opcode
0x08) // 0x08 sets the BP1l bit which protects the upper
// half of the memory array.

/***x**x* Read Status Register ***x*xx/
RDSR (0x05, // 0x05 is RDSR opcode
0x88) // 0x88 tells us that the BP1l bit is set and that
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// the upper half of the memory array is protected.
// The WPEN bit is also set which works with
// the WP pin to protect the Status Register.

VER: W IR B SOAS R IEAE RS i SR S A HOE o 40 2 R i A AR A i A IEAE R 2 I B

fit3% D: ZET PSoC 3 K P EBEI 2B

AR T B A s 4

SPI Fi s EABRIE

[*FFxKKFK kKK *x Memory Write (write 0x55 OxAA 0x55 OxAA from location 1B7FCh) ****x%kkxx%/
datal[0] = 0x55;

data[l] = OxAA;

data[2] = 0x55;

data[3] = O0xAA;

WRITE (0xO01B7FC, // Sets the address pointer to memory location 1B7FCh
data, // Write data
0x04) ; // Number of bvtes to be written

SP| %2Rk

[FFAAFFAARFAL Memory Read (read 4 bytes from location 1B7FCh) ****xkkxxx/

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
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SPI B A\IhEE

{

[xxAFAAFFXXPSOC3 Based Code for SPI Write ****xxxxik/
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; i < total data count; i++ )

{
NVRAM SPI 1 SPIM WriteTxData ((uint8) (data write ptr[i]));
whlle((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);

WWW.cypress.com V%R 001-92104 fiA*A
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SPI 3BTRS

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

uint8 i;

// 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 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);

// Read the data and store in data read ptr
for(i = 0; i < 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(1);
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