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SPI TAE#R,

FRUER SPI CHE 4 MOR R IEAERESC, e SPI B
(SCK) et (CPOL) Famf#i4H {7, (CPHA) . SPI
Ieh (SCK) #tt (CPOL) J& SPI R &h (fik B SP-Bk s T
FIHAL, TSR, (CPHAY & SPIIAE (ETHEET
B o AT SPLIE{ERT, SPI R &Kk E SPIi. %
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SPI F-RAM —H AR (SCK) LT RBi4E S
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Bafr. XFELAT SPI F-RAM 5 SPI LR, 0 fiiizt 3 A3k
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B 1
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B 2
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T PSoC 4 L HE = (UDB) L& L SPI FE k4.
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Z PSoC 4 2444 TRM FIZs -4 Ft. 18 2 EoRm 248
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TREF D B IE AZAEE, Bln, ReA R AR S
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|
0.1 pF I
10 K =
\ —
DD C! 1 8 | VDD
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10 K TO SPI MASTER FROM SPI MASTER
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URAE RS, Nz EIE R R AN 10 kQ 1 E4
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AR E RN A AR, TR S AN SR H A4
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SEM .

W WPEN B ‘17, WIeHAEREWPS IFEEl; W
REPEN 07, WWPHI R HEE . A%HR %5 4
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CSHIM: IEHEAEWIN, SPI LR &WSNG kP (CS)
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SPI F-RAM K TAEHE

SPI F-RAM 284840 T —/N 56 I TAE R (Vpp) Y-
20V Z 55 V. HixuHEHAEH T F-RAM 834, F-
RAM s TAEH R4 20V & 36 V. 27V 2
3.6V Kk 45V R 55V, iSHSHFHIETFM, T4
Voo AN G VPR, #0R% Voo 5 1IIFL 11O 511 1
FoL P A e 3o 509 T A A o8P B S 1

SPI F-RAM #:1E/S

5 SPI #4565, bk 8 MRIEdE. $ATHE
BeEny, CSIRZNACH T, BRAEMD . Huhb R 5 Al
It SI 5L Bt i SO 51 H . i ix ik
PRAERY, ATLAESEISSLE. SPI F-RAM SCHEFT A SIS #4E
AT bR AR A S . ME—— MREI B 2 B4 SPI F-RAM
AR EE. K 3 R TEEM IR, K 4 WT
IEAPAT A5 VB B R I AN R E RS AN AH DG 775

% 3. SPI F-RAM #4464

B
il b ]
TN HEH R
WREN WERE T AR A SERERE (WEL) f7. 06H 0000 0110b
R A § DARBESEATIE
WRDI ﬂlfﬂm DAL WEL 475 XFERT M BT A 04H 0000 0100b
R RIS bl
RDSR BRI A4 05H 0000 0101b
WRSR BHNRE T4 01H 0000 0001b
READ (16 Kb flH &) EREAT Ak 2 A 03H 0000 0011b
READ (4Kb) 7/ LU Gt SRR 03HorOBH | 0000 AOLlb
- 5 1'E R .
F-RAM 1;3* HA FSTRD @ PR A7t B OBH 0000 1011b
WRITE B NAHE AR 02H 0000 0010b
WRITE (4Kb) 0 SN 02HorOAH | 0000 AO10b
Sleep #54 SLEEP HE AR A 2 BYH 1011 1001b
) RDID B 1D 9FH 1001 1111b
WLF 1D PS54 .
=L T C3H 1100 0011b

HE 1: 4-Kb SPI F-RAM XKH 7 7 il R $UT S EAE RS 34E, EHEACA 27 (LSBY (A7 3) TR 4 fr, mldEd

SRR 7 AR AL ) B e A 20T 1T (MSB)

W& 2: SPI FSTRD LT SPI READ 154, ANFIff)JE, FSTRD 54 T2 —ANEAMG el bk 5 8. 8id FSTRD 7584, SPI
F-RAM 7] LLE#:37 ; FSTRD 35411 SPI INfE{7- (it 7% . 7F SPI F-RAM #8414, FSTRD 354 1 READ $5 4 Wiz iTHiZsdH., &

% %F FSTRD W45 K., iE5% SPI F-RAM 45 T}«
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% 4. SPI F-RAM %47k

BTG

SI £ b =R &AL

F-RAM it
SO &f&%

ERE

06H

06H

IR M T REREF A4 WEL A7, T IZIRS
JGCS, WELAZ/ERTiEde (CS) M LT IR B .

04H

04H

WRDI $84 H TH R T A4 I WEL {7 Caniipk
PE) .

05H

05H

01H. StatusReg_Data

RDSR 4541 T UHUR A A7 B 1 5.

01H

01H. 01H.
StatusReg_Data

BRI A BT E WEL f7, CSAE N L
i, WEN {7 4 5 5 o

READ
03H

03H . Addl. Add2.
Add3

Datal. Data2. Data3
[N DataN

FSTRD
0BH

0OBH. Addl. Add2.
Add3. Dummy_Byte

Datal. Data2.
Data3,.,., DataN

PR A BE VA 1A N T DA T B A,
N ATRURER N EEE. TTEHIIT READ 34
JG, F-RAM WERMLHIR A 30iB 0 1, Jf Hasfho Wishg
()77t S5 MBI HERS I AR T — A Hl 740

A R B R OR R AT BRI, R 2R Sk
fik OOH,  JFAEH AT BARSHIIE, (AT S F4b T
BRIBER, JF AT RSB A . CSEIR TRy, KR
HEEHUBEK

FSTRD $52 ZRALH —ANES MRS 3T R 0L
JIE, Sttt SO LR R -

WRITE
02H

02H. Addl. Add2.
Add3. Datal. Data2
. Data3.,.,., DataN

Ki% WRITE $2EMET, I8E WEL A, Al 56K
FEVCECA 1A N REUE AT SHe0E, b, NTTeL
AR N THEPIT WRITE F84 )5,

F-RAM &R Azhin 1, JF Has S il
Sl € s REPNES BB g ap e 2 T VA i

4 nVSRAM P BTSRRI AT S bk i, e
F g Rk, I B A5 Se TS N B R4k 85 A B
o R TEAELR, I HRATR A, snT
DALk SEPAT H 5 N1

PAT BN, T AEfE s B &R, Ik fsh o
[ fF 2O S AR RS o ). CSYIH R M i TR, ¥
SRR, IFH WEL #%i55 .

SLEEP BOH

B9H

MCSAS Ay e I, AR AR, BRI 2SR
WREIEIRAE R R (122) o WEL A4 287E A 5)
SLEEP Hi#{ % & -

CSAE Jy i T Iy, WEN AL 12 o

RDID 9FH

9FH

Datal.
Data3.

Data2.
. Data9

RDID $54 HT- 5B 8 F 1D
OAFAD .

C3H

C3H

Datal.
Data3.

Data2.
. Data8

SNR &4 HF ST 5.
BT .

B 1 Mb BRI SPI F-RAM {42 3 A itk 2 5 58I F-RAM (512 Kb i3I (f%2) 16 Kb) {1

HE
2 FiHal. 4 Kb F-RAM {8 1 745 i bl
SPI F-RAM E‘Jﬂﬁhl:

PAT 7RSI, SPI LN HIERZ 7175 SPI nvSRAM
AR, JFAREAEH— I BRI A i e A R, AEER )\
AN IR ] 300 P9 AR i e AR A AR . XM E T TR SP
WAE, QFERA . b AR

[, 4 SPI nvSRAM 7F S B 1 #2 vp A Bs 15 1
CR IR AL B A R, B n AR B IR R

K 6 WoRrE—A RG], BURTE SPI LM = A1
HEFATRE, HihbA B SPI MOSI 2k A4
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I RAT AL AT KR IR “ el
F-RAM f ZUKAZ A7 AH B % AE [ 1 R R T A Bk A7 B 0
‘07 o XX, AR AN R Bl B T AR AT
BTy HUBT I

(don’t care) 7.

7 WoR T SRR K F-RAM 1ok % . fEHbbE T,
A0 2 IR ARA R

K 6. SPI F-RAM F [yt il A7 A5 i

CS
SCK 7 6 5 4 3 2 1 oL ______
SI Opcode Ha23[ A22 [ A21 | A20 [ A19 [A18 [A17 | A6 |-------—- [A7 [ A6 [ A5 [ A4 [ A3 | A2 [ AL [AO |-
Address Byte3 Address Bytel
SO
7. SPI F-RAM $#:E Atk
Bit 7 [Bit 6 [Bit 5 [Bit 4 [Bit 3 [Bit 2 [Bit 1 [Bit 0 [ Bit 7 [Bit 6 [Bit 5 [Bit 4 [Bit 3 [Bit 2 [Bit 1 [Bit [ Bit 7 [ it 6 [it 5 [Bit 4 [ it 3 [Bit 2 [Bit 1 [Bit 0 [ Bit 7 [ Bit 6 [ it 5 [git 4 [Bit 3 [Bit 2 [git 1 [Bit 0
4 KpitNoe3] op [ op|op | op| A | op| op| op |NotApplicable (1Byte Addressing Only) A7l A6l A5 | Ada | A3 | A2 | A1 | AD
16 Kbit op | op | op | op| op| op| op | op |NotApplicable (2 Byte Addressing Only) 0 0 0 0 0 |A10] A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AD
64 Kbit op | op | op | op | op| op| op | op |[NotApplicable (2 Byte Addressing Only) 0 0 0 | A2 A1 A0 A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | A0
128 Kbhit op | op | op [ op| op| op | op | op |NotApplicable (2 Byte Addressing Only) 0 0 | A13| A2 A1 | A0 A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO
256 Kbit op [ op | op | op | op| op| op| op |NotApplicable (2Byte Addressing Only) 0 | A4 | A3 A12| AM1[A10| A9 | AB | A7 | A6 | A5 | A4 [ A3 | A2 | A1 [ AD
512 Kbit op [ op | op | op | op| op| op| op |NotApplicable (2Byte Addressing Only) A5 | A14| A13| A12| A11 | A10| A9 | A8 | A7 | A6 | A5 | Ad | A3 | A2 | A1 | A0
1 Mbit op | op | op [ op|op | op|op]| op 0 0 0 0 0 0 0 [A16| A5 A14| A3 | A2 | A1 | A0 A9 | A8 | A7 | A6 | A5 | Ad | A3 | A2 | A1 | AD
2 Mbit op | op | op [ op|op | op|op]| op 0 0 0 0 0 0 [A17| A6 | A15| A4 | A3 | A12| A1 [ A0 A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AD
4 Mbit op | op | op [ op | op | op | oop ]| op 0 0 0 0 0 [A18| A7 | A16| A15 [ A14 | A13 | A12 | A1 | A0 A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AD
FE . 4 Kb SPI F-RAM AAEH] 1 51 itk w7 BOMAEAL A8 (58 9 1) & READ I WRITE #ERS (¥4 . READ #

YERSFN WRITE BAERS AL 3 1] LAE A7 fig 2tk i) MSb A H

FERZEEAR

PR SPI S RE— £ 2 MM gty . Hkn Llg £ A SPI
M SIERER—A SPI Mgk, HEE SPI N &HTHE
fal, SPI B4 ki% SPI 84, AR5 KL B % I1E 5
(CS) FIMHr ML kL SPI N/, Wtz
SPI M, M1 4% B B4 — A% A W AR 8 B P d 5]
i, DARAtAEE—A SPI W#E4. B 3 BoRiEE 4 SP
M FERER—A SPI W%, %I04 i Fl ki ki %
A SPI k4, i, HZA SPI fEiEa kY B AR5
fiti2s 25 A .

SPI F-RAM #1E7~

T PR AL P K R PSoC 4 Ry AR, A EE— DUl 7
F-SRAM #:1E. BiZ%h NVRAM_SPI 1 ({1 s ¥y 2
PSoC 4 ({45 5E % . NVRAM_SPI_1 & PSoC Creator /)5
W3 H s AG ) SPI F-RAM 2144 7K .

AN H T — 2B, B2 ER SPI L4 A1 SPI
F-RAM 2 [f][¥) SPI B {5 A2 F¥5 K 1) SP1 F-RAM ¥zt o
W5% SPI F-RAM Hili T, DASKECE £ BB e g (S
=]

o

REFHEBBRAE

T TR I R L PSoC 4 ARSI s, ARES U T E
BEAE R A .

EANREHFES

WRSR 54 H TR EIRSHARNMH 548, HALE
VRSO S PE BB E B TR AR (B [ E A
0 5 ‘1) . B2REFABRMEAGEE, ES I
AR T

PUAT F-RAM RS A7 23 10 B 18 75 Z0AE N f 41«

m k% WREN $#4ER, MimieE SR8 (WEL) i,

B ORIEEPRSFERRIRES (WRSR) &, o] LUK
FAGNIPREFTFRA . ER, IREFHERFHI
B AT WRSR #AEM M. A A S AE
B, iEZ I TRM sl 845 T 01 o

& 8 BRI B ARREF AN R,
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SPI F-RAM 5 PSoC® 4 % H4R M
Kl 8. G ATIREEHAE4 (WRSR #1EM)
WEL bit ) WEL bit
is set on rising s cleared on
edge of CS rising edge of CS \
cs
SCK
Sl —— WREN (06H) Op-Code [ WRSR (01H) Op-Code H Data - In b
SO

[Frixxrrkaaaiik kD SoC 4 pseudocode for Status Register writerrrrttiikkik |

void NVRAM_SPI_1_Status_Reg_Write ( uint8 data_byte )

NVRAM_SPI_1_CS_Reg_Write(0); // Enable the SPI slave by toggling chip select LOW
NVRAM_SPI_1_SPIM_ClearTxBuffer(); //Clear SPI transmit buffer before sending command
NVRAM_SPI_1_SPIM_WriteTxData(NVRAM_WREN); // Set the write enable (WEL) bit prior to write

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE) // Wait till SPI_DONE flag is
1= NVRAM_SPI_1_SPIM_STS_SPI_DONE); // cleared
NVRAM_SPI_1_CS_Reg_Write(1); // WEL is set high when CS is switched high
NVRAM_SPI_1_CS_Reg_Write(0); // Re-enable the SPI slave

NVRAM_SPI_1_SPIM_ClearTxBuffer();
NVRAM_SPI_1_SPIM_WriteTxData(NVRAM_WRSR_CMD); //Send Write Status Register instruction

NVRAM_SPI_1_SPIM_WriteTxData(data_byte); //Send data

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I= NVRAM_SPI_1_SPIM_STS_SPI_DONE);

NVRAM_SPI_1_CS_Reg_Write(1); // Terminate the write operation by toggling chip select HIGH
}

TEHREHFER m Ri% RDSR 4

RDSR #i 4 H T BUCR&EF AT S arE. #lw,

WREN j: Ey J’}‘L’/TT RDSR j:El 7/%3[-@ WEL 11‘ ET?\J “q” L] ‘H:ﬂl SO éjﬁLD’]M\qu’(?%&{Eo

(RPRAS 7 A7 A o mERLEE IR IR T, LT LA LIRS 2 A

PATIN F-RAM AR5 25 175 B 158 A 5 BEO8 I 11741 it 9 BoRfe SPI F-RAM IRES A A7 2RI

K.
Kl 9.1 RS % 748 (RDSR #:4R15)
CS
SCK [ I A
Sl —————— RDSR (05H) e o
SO } Status Reg Data Out }7
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/
uint8 NVRAM_SPI_1_Status_Reg_Read ( void )

uint8 data_byte;

NVRAM_SPI_1 CS_Reg_Write(0); // Enable the SPI slave by toggling chip select LOW
NVRAM_SPI_1_SPIM_ClearTxBuffer(); //Clear SPI transmit buffer before sending command
NVRAM_SPI_1 SPIM_WriteTxData(NVRAM_RDSR_CMD); //Send read status register command

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE) / Wait till SP|_DONE flag is
I= NVRAM_SPI_1_SPIM_STS_SPI_DONE); // cleared

NVRAM_SPI_1_SPIM_ClearRxBuffer();

NVRAM_SPI_1_SPIM_WriteTxData(0x00); /Dummy write for reading the status register data byte

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I= NVRAM_SPI_1_SPIM_STS_SPI_DONE);

while('NVRAM_SPI_1_SPIM_GetRxBufferSize()); //Wait until there is data in the read buffer

data_byte = NVRAM_SPI_1_SPIM_ReadRxData();

NVRAM_SPI_1_CS_Reg_Write(1); // Terminate the read operation by toggling chip select HIGH

return(data_byte);
}

PSoC 4 pseudocode for Status Register read

F-RAM B FIE#AE
W 3 AL N E R PSoC 4 ARTE 7 fe], ASER A Ui T
F-RAM 15 #E R4 1 .

F-RAM E#4E
PATEN F-RAM (R AF 5 208G T 1 19751

ik WREN #R1EM, MMHRCESMRESE (WEL) 47,
K%k WRITE 18465

m Rk A

R (BFAHE D Rl

m Rk AT

o ORIE () HdEA

WIRAERIEFTE F-RAM S54RI KX S HAE (WREN) 45
%o WMRKFHBHBATIEE (WEL= ‘0" ) , EKZ
BB 4. XN, FEAFMCS FHE EEPES) SPI il
=

EREIES (WRSR 5 WRITE) J&, IRA&Z A% WEL
REBAES A iE$E (CS) M LTy Laadsh ‘00 o xpen]
LU SPI F-RAM TR B AR, MnBh 1k & A =AM
B NEAE.

WV, MICRASG A (RDSR BEM) AU EH R
WEL 7. —B5HMIAT WREN, —26H] P HURA B 7R o
KNS S S ERAERT WEL AL EM . K 10 BoRmi2
B\ SRAM {71t 2% (I e o
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K 10. 5 AZE F-RAM (WRITE #:4E1)
WEL bit WEL bit

is set on rising is cleared on
_ edge of CS rising edge of CS
C

sck U UUL STy Uy Lty

sl — WREN(06H) }{ WRITE (02H) } ADDR3 (MSB) [ _ ADDR2 | ADDRL(LSB) | DataBytel }-| DataByteN +——

n

SO

[* PSoC 4 pseudocode for 1 Mb (128kx8) F-RAM write in burst mode. By passing in total_data_count =1, the user can
write 1 byte at a given address location*/

void NVRAM_SPI_1_ Write (uint32 addr, uint8 *data_write_ptr, uint32 total_data_count)

{
uint32 i;

NVRAM_SPI_1_CS_Reg_Write(0); /I Enable the SPI slave by toggling chip select LOW
NVRAM_SPI_1_SPIM_ClearTxBuffer(); // Clear SPI transmit buffer
NVRAM_SPI_1_SPIM_WriteTxData(NVRAM_WREN); // Set the write enable (WEN) bit prior to write

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE) // Wait till SPI_DONE flag is
I= NVRAM_SPI_1_SPIM_STS_SPI_DONE); // cleared

NVRAM_SPI_1_CS_Reg_Write(1); // WEL is set here

NVRAM_SPI_1_CS_Reg_Write(0);

NVRAM_SPI_1_SPIM_ClearTxBuffer();

NVRAM_SPI_1_SPIM_WriteTxData(NVRAM_SRAM_WRITE_CMD); //Send memory write command

if(NVRAM_SPI_1_spi_density >= SPI_1MBit)
NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr>>16)); //Transmits most significant address byte (1 Mb and above)

}
NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr>>8)); // Transmits intermediate address byte in 3 byte addressing,
/lor, Transmits most significant address byte in 2 byte addressing
NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr)); // Transmits least significant address byte in 2/3 byte addressing,
while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I=NVRAM_SPI_1_SPIM_STS_SPI_DONE);
for(i = 0; i < 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)
I= NVRAM_SPI_1_SPIM_STS_SPI_DONE);

NVRAM_SPI_1_CS_Reg_Write(1); // Terminate the write operation by toggling chip select HIGH
}

F-RAM B4 LA B P R4, SR BEURAR AT VR — A
AT A F-RAM 52 (8 /e T 355005 R T 91 A A5 PATIARIUN . F-RAM 251K A 3l
WA TS, JF HARSEE M SO Zikix il v 1. N
m K% READ #:4E1Y ZLL T EFECSIRFFIRALT, IR A7 (. SPI N8, MZRAE
FERFEEHEAT o SRR AR LA ER Ty 2 L A7 DX I S0
o SN, B A AL, AR b .

BRI A A1 -
0 e FECSHEHGH MR, WA s B0, F AL

m —H SPI F-RAM #5113 READ 484, B ghiliid SO A Jy B AR . [ 11 BoRi2 3 F-RAM (KN
SO LAEHH 7. LEHIZ AT LUR ) — A g K.

Bk ANFER B AL L) el
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K 11. 20 F-RAM (READ #:4E1)

S| —{ READ (03H) H ADDR3 (MSB) H ADDR2 H ADDRL (LSB) [

SO

[ DataBytel | DataByte2 |-——-{ DataByteN -

[* PSoC 4 pseudocode for 1 Mb (128kx8) F-RAM Read in burst mode. By passing in total_data_count =1, user can read

only 1 byte from a given address location*/

void NVRAM_SPI_1 Read ( uint32 addr, uint8 *data_read_ptr, uint32 total_data_count )

{
uint32 i;

NVRAM_SPI_1_CS_Reg_Write(0); // Enable the SPI slave by toggling chip select LOW
NVRAM_SPI_1_SPIM_ClearTxBuffer();// Clear SPI transmit buffer
NVRAM_SPI_1_SPIM_WriteTxData(NVRAM_SRAM_READ_CMD); // Send memory read command

if(NVRAM_SPI_1_spi_density >= SPI_1MBit)

NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr>>16)); //Transmits most significant address byte (1 Mb and above)

NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr>>8)); // Transmits intermediate address byte in 3 byte addressing,
/lor, Transmits most significant address byte in 2 byte addressing
NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr)); // Transmits least significant address byte in 2/3 byte addressing,

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I=NVRAM_SPI_1_SPIM_STS_SPI_DONE);

for(i = O; i < total_data_count; i++)

NVRAM_SPI_1_SPIM_ClearRxBuffer();

NVRAM_SPI_1_SPIM_WriteTxData((uint8) 0x00); //dummy write for reading the F-RAM memory data byte
while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I=NVRAM_SPI_1_SPIM_STS_SPI_DONE);

while((NVRAM_SPI_1_SPIM_GetRxBufferSize());

data_read_ptr[i] = NVRAM_SPI_1_SPIM_ReadRxData();

}
NVRAM_SPI_1_CS_Reg_Write(1); // Terminate the read operation by toggling chip select HIGH

F

-RAM 8 32 BR # 1

PAT PRI F-RAM 3541 5 288 N 1751 -

Ki% FSTRD #/ERS

Hohb AN, T kG R A RO T, RE K
REEARA b5

RIE—A R IR .

—H SPI F-RAM #3f:4¢% FSTRD 84, & a3hE
i SO kR T . LI LA s— Ry
P BB — N RAEE (AN LR Ak

Wi a3 s — RS, SRR AT A VFE T — A
TEMB RN E . PATR R, F-RAM 2340 A 5hishg
AR Ross, JF Hakskmid SO & it B 7. Nt
H P CSIRFF MR AT, JFHAFAE SPI b, MiZ#E{E
BREEHT . SR LR UG IR 2R I A7 A X 34 L5
B

NP G B CS U U SRS, B s s, JF L
SO WA K E R A . B 12 8o 2 4l e 5 B
(FSTRD) 5420 F-RAM [ 7K .
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K 12. 520 F-RAM (FSTRD #4EM)

S| —{ READ (0BH) H ADDR3 (MSB) H ADDR2

SO

[* PSoC 4 pseudocode for 1 Mb (128kx8) F-RAM fast read in burst mode. By passing in total_data_count =1, the user
can read only 1 byte from a given address location*/

void NVRAM_SPI_1_FastRead ( uint32 addr, uint8 *data_read_ptr, uint32 total_data_count )

{
uint32 i;

NVRAM_SPI_1_CS_Reg_Write(0); // Enable the SPI slave by toggling chip select LOW
NVRAM_SPI_1_SPIM_ClearTxBuffer();// Clear SPI transmit buffer
NVRAM_SPI_1_SPIM_WriteTxData(NVRAM_SRAM_READ_CMD); // Send memory read command

if(NVRAM_SPI_1_spi_density >= SPI_1MBit)
NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr>>16)); //Transmits most significant address byte (1 Mb and above)

NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr>>8)); // Transmits intermediate address byte in 3 byte addressing,

/lor, Transmits most significant address byte in 2 byte addressing
NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr)); // Transmits least significant address byte in 2/3 byte addressing,

NVRAM_SPI_1_SPIM_WriteTxData((uint8)(addr)); // Transmits least significant address byte as dummy byte for fast
I read operation

while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I=NVRAM_SPI_1_SPIM_STS_SPI_DONE);
for(i = O; i < total_data_count; i++)

NVRAM_SPI_1_SPIM_ClearRxBuffer();
NVRAM_SPI_1_SPIM_WriteTxData((uint8) 0x00); //dummy write for reading the F-RAM memory data byte
while((NVRAM_SPI_1_SPIM_ReadTxStatus() & NVRAM_SPI_1_SPIM_STS_SPI_DONE)
I=NVRAM_SPI_1_SPIM_STS_SPI_DONE);
while((NVRAM_SPI_1_SPIM_GetRxBufferSize());
data_read_ptr[i] = NVRAM_SPI_1_SPIM_ReadRxData();

NVRAM_SPI_1_CS_Reg_Write(1); // Terminate the read operation by toggling chip select HIGH

&5

EHAbAR S Kt SPI A 2% 7= A4l (o SPI EEPROM. [NA7ZAT MRAM) , FEXH7 37 SPI F-RAM 37 #5417 Mk AwHE SPI 51k
Prildl. XA, F-RAM B 5P bR SPI B HI#RAHAE 2. 1T SPI F-RAM #AETS 5 ErUE SPI A7 as = fhafi 2, BILIRE S
i SPI F-RAM JEATE . AW HZEICE (A R EEE . P EFURBIE A4 T i SP1 F-RAM & 2 383557 11 PSoC
4 7328 .
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