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4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM) ‘T
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3 < In I n90n
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4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3
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4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM) ‘T
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3 < In I HEOH

5IHIEX

2 5|BIE X

=1 SIBRE X
Pinname | 1/Otype Description
CS Input Chip select. This active LOW input activates the device. When HIGH, the device

enters low-power standby mode, ignores other inputs, and the output is
tristated. When LOW, the device internally activates the SCK signal. A falling edge
on CS must occur before every opcode.

SCK Input Serial clock. All I/0 activity is synchronized to the serial clock. Inputs are latched
on the rising edge and outputs occur on the falling edge of the serial clock. The
clock frequency can be any value between 0 and 50 MHz and may be interrupted at
any time due to its synchronous behavior.

sl Input Serialinput. All data is input to the device on this pin. The pin is sampled on
the rising edge of SCK and is ignored at other times. It should always be driven
to a valid logic level to meet the power (Ipp) specifications.

so [l Output Serial output. This is the data output pin. It is driven during a read and
remains tristated at all other times. Data transitions are driven on the falling
edge of the serial clock SCK.

WP Input Write protect. This Active LOW pin prevents write operation to the Status
Register when WPEN bit in the Status Register is set to ‘1’. This is critical because
other write protection features are controlled through the Status Register. A
complete explanation of write protection is provided in Table 3 and Table 6. This
pin must be tied to Vpp if not used.

DNU Do notuse |Do not use. Either leave this pin floating (not connected on the board) or tie to Vpp.
Vss Power Ground for the device. Must be connected to the ground of the system.
supply
Vbp Power Power supply input to the device.
supply
AR

1. SI B LAEE S SO LASCH] B 5 | B EiEIE O,
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4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM) Inﬁneon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3
LhRERT R

3 THEEMEAR

CY15X104QN 2 EB1T F-RAM 7228, X 1FfiE2sPE57E1248 L4A4R /9 524,288 x 8 fif, HERITI FrEEH
1TIMEIEDO (SPI) BEL#H1TIAIRl, F-RAM BUTHEEIRES(ATF SBITIAEFEFISBITEEPROM, CY15X104QN 5
BEEE S| IHEFI RSB 1TINTFESE EEPROM ZE)FE EX FITEFF-RAM (LAY S NMERE. =i BMEFIME
IhiE.

3.1 FiEas Rl

i518) CY15X104QN B, AR FEEFUL 512K MIE, S MIEH 8 MR X8 MHIEMUBITARBA
St £ SPI hNIEML, EMNEBESHIER (RIFELLESMNMEE) « BB =Tk,
HHESERENS AR TEREE, 19 URTEMIIE—IEE SN F TRy,

CY15X104QN BYAZEATHEEM SPI ORISR RIS, FHESRRENRNEIES EAE, B
T HBRITINFRIFRIEYE, RN, FESSUASPIRLRVERE#HITIRINEE No 5 & 1TIN#FEL EEPROM R
@, TRREKEREMERG, AATANUBNEE#H#IT, SBHBSLESAUBNLEN, SAE
ERLTER 7o XTI OIERD A BIF AR,

3.2 BITIM&IEO (SPI)

CY15X104QN 2 SPI Mi&%E, TEAEEIX 50 MHz, XS R BT R NSPIEVIRESHRERITE
5. HFZENMMIEHISSEERMSPIRO, RAFEEEE, WTAESIFENRETHI2S R, &
FAE @AY 5 | SR AE IR /R B, CY15X104QN 7 SPI T 0 1 3 FiE1T.

3.2.1 SPI #EiR

SPI2— 1 5|#EO, BEFFIE(CS). ST (SI). SBITiit (SO) Fl1SITAYH (SCK) 51k,
SPIR— 1 EX R1TEO, SEANFHMIIES I B#ITREFIRR, HZIFHERL ENZMEE, FHCS
5| BlEsESP B4 ERYIEE,

Fi%. BHAEBIEZ BHIX RBESPHIETURTE, FIREZIFSPIHET 013, EXFEMER T, MCSEUES
HE—NLEFEFFE, $IRESTE SCK B EFHEHES N F-RAM,

SPITMY IR TERDIEH, XEEIRERDIEEMBATNEIMIEEMIES, CSEER, MBEENMRENE—
NERFRIRIREL, BEBZE, FIEItMBUERsmEh. RETHE, ERHRIRERLZH,
CSAMAFIETETNIRS

3.3 SPIMNAAEEANARIE
SPITMY AR AR ARIBLT :

3.3.1 sP1 E#

SPI ENIZHISPIE L LRVIRIE, SPHERRPIEER B — T ENM—THZ TINILE. FIEMYHZEHERRY
SPIREL, EAFILUERACSSIENERERMMINILE. FREIRESTBENEE, BEHEMIIBICSSI
FISRBUEMIGE. ENIELER SCK, FHESIH S0 & ERIFRE HIBE S 2B EZ,
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o~ .
4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM) Inﬁneon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Thaettid

3.3.2 SPIMISH

SPIMISE R ENET FIELLEE. MIGEMSPIENIFREY SCK /ERIN, HERB@EES %
B&, SPIMNASTESPIZEZ EREIBE, NIRIBENAHBIESHITIERM.

CY15X104QN EASPIMIREIETT, AIUSHMSPIMNIZEHEZSPIE L,

3.3.3 oHRIERE (CS)

ERFEAMIEE, ENEETHANBCSS| M, XECSSIHAREFER, FRERMIEE A LEMIES,
HRIEFIGEE, BEISIS IR E RS, RITHESIH (SO) RIFERRES

AR IS IMLCSH TR AR, Alt, 81MEMAERAREAE—MEER,

3.3.4 BT (scK)

BITIEESPIENAER, CSLNERTE, BE5ZNEREE.,

CY15X104QN 35 SPI I8 0 Fl 3 BTHURES. EXFMERT, MIGE1E SCK B EFHASIEH
N, HIETHAEEEH, FEit, SCKEHE—D EFHSAET SPHESHE— MRS AN (MSb) Bk
SIZIR, 1o, FIESIBMAFIKHES SCK AS.

3.3.5 HAEfZ 4 (S1/S0)

SPIEIB SRR LRARL . SIFI SO, BT RITHEIE®EE. SHEFRAEN L MHEAN (MOSI), SO
WHFR A ENBEMYLEEL (MISO)e ENUEISISIHBMILHIES, MYLEE so 5|, %
PMMIGERT U HEESIFNSOL, dRIFmAR,

CY15X104QN B MHIZAISIFISOS B, "S5 FEHERE, WE 2 Fim. XFE&EETHESPIELLRIRA
223, AUERBAmO. AT EVESI2E EREGEIR, TSR I EEESIB) (S1,S0) &EiETE—
RHE WP 5|iliEE (F8EF) . B3ERTXHE—FEE, ERERA=15H,

SCK
MOSI
MISO A A
r ¥ A 4 A
SCK Sl S0 SCK ] S0
SPl Hostcontroller
or CY15x1040QN CY15x1040N
SPl Master
[ WP Ccs WP
T A A A
sl
WP1
Cs2
WP2
2 fEASPIERONRALRE
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4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM) Infl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

LhRERT R
P1.0
PL1 X
4 4
SCK Sl S0
5Pl Hostcontroller
SPI f:l’;ster CY15x104QN
s wp
P1.2 4T I
3 ZTsPlimONRREE
3.3.6 EEAaMML (MSb)

SPI N EREHAIE —LE MSbo XX F A EIEE B Ko

4 Mb E1T F-RAM 2 3 FIE A gE I TEMIRENS S N1RME. Rt REE

1911, WAREAKSIAZBES, BEAXAMITERT, BROEZBIEXEMAREN 0, UEREBTETE
NESNEESEE.

3.3.7 RITIR(EL

£ CS THRBTEMBE R TEEMEEE, BRFINE— N RIS TR (e 2 (ERD,
CY15X104QN ERtRAEIREIDHITIEESSA IR

3.3.8 TR IR ERS

RN T TR IRIERD, NIZBZIRIERD, HEIREIE208SI3| B At R{T4IE, EEICSH
T—ANTHR, 38 50 3IHRE=S,

3.3.9 KRESFFER

CY15X104QN A— 8 RSB ER., RAESEROMMIATEESSE, XEEAIMHBIR 4FTR.

3.4 SPI &

CY15X104QN A FR{HAM IR IR, HSPIIMGEITEU TRz —:
v SPIEZL0 (CPOL=0, CPHA=0)

v SPIIEZ(3 (CPOL=1, CPHA=1)

WNFXPHRT, MABIEM CS BRERIE—M EFAGFIATE SCK I EFAGSIE, MNRNHMESETH
tn (B 3) , NBEIEHYIRERE— LG, RHHET SCKITEIART A, M SPIRI I E4
MES Fime HSENAREMEBIEN, BEBPRESRN:

o 15 0 BY SCKIRFFR 0

o1& 3BT SCK IR 1
BT CSE I E TRBEREFIKEN, RESIRIESCKE |HBVRESRNSPHIRT, IREEFIKET
SCKE|HIAREF, MEREASPHET 0; WNR SCKEIIAFETF, NMEESPHIREINITIIE,
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4-Mb EXCELON™ LP Ferroelectric RAM (F-RAM) Infl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

THHEEMRR

© 0 1 2 3 4 5 6 7

SCK

s ——O~X OO )——
& 4 SPIFET{ 0

s

B o 1 2 3 a4 5 & 1

st ——(O~ )AL DH DK ——
B 5 SPIIET 3
3.5 FEEFRIAN

CY15X104QN £ LB fStp B IR AR, AR GIETRFESH ty, BIMVpp (min) EIE—NCSIKE
FHIERMER B, FEESH« LBIFE” (55130) o
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

(infineon

Ihaetdir
4 TheEfa A
4.1 Cegatn
B 15 M8 (MRAIRIERE) TR BL&ENE CY15X104QN & (BlR2) , XLEIR(FREITHIE N2
HATRYIOEE,
&2 BRIEBES
L. Opcode
Name Description - Max. frequency (MHz)
Hex Binary

Write enable control

WREN Set write enable latch 06h 00000110b 50
WRDI Reset write enable latch 04h 0000 0100b 50
Register access

RDSR Read status register 05h 00000101b 50
WRSR Write status register 01lh 0000 0001b 50
Memory write

WRITE Write memory data 02h 0000 0010b 50
Memory read

READ Read memory data 03h 00000011b 40
FSTRD Fast read memory data 0Bh 0000 1011b 50
Special sector memory access

SSWR Special sector write 42h 0100 0010b 50
SSRD Special sector read 4Bh 01001011b 40
Identification and serial number

RDID Read device ID 9Fh 10011111b 50
RUID Read unique ID 4Ch 0100 1100b 50
WRSN Write serial number C2h 1100 0010b 50
RDSN Read serial number C3h 11000011b 50
Low power modes

DPD Enter deep power-down BAh 10111010b 50
HBN Enter hibernate mode Boh 10111001b 50
Reserved

Reserved Reserved Unused opcodes are reserved for

future use.
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3
IhREFER
4.1.1 EfEgEiEHiE<S

4.1.1.1 B E{HEeERi 7738 (WREN, 06h)

CY15X104QN ¥ LEEHEZATE N, FAGIREZR#ENIALE WREN 8%, A&1%X WREN #{Ef2f5, AP
AR HEEURERHITE I8(E, XEEIBEENRESTFESE (WRSR) « F#E235121E (WRITE) . $%
BXSAN (SSWR) FIBENFFIS (WRSN) o

&IX WREN 1SS A EFEDIESRE (L. REFESRPH—MRENAL, FWAWEL, RBiFEMN
KB WEL="I' RTRATFEN. ERERDFTEZSPE N WEL IR ZE &2M.- R WREN 12
e LIS E I, £ WRDI. WRSR. B A\. SSWRE{ WRSN i21E2 &, WEL{LEECSH LB EBhE
BRo XAILBHIETERE S —1 WREN 38BN Fi#—F 5 NIKESF835 F-RAM 721528, B 617 T
WREN 15< 2& A E,

s —— <DL OL>——

Hi-Z
sl

- Opcode (06h} >

6 WREN 2S£ E

41.1.2 EUE#HEEERI7F28 (WRDI, 04h)

WRDIHE BT B E EREDIF e RERFAE 5. B IRBURESFFSTHIWELAIHFIAEFT
“0”, RINEEEHEAT 5iE(F. BE7%AT WRDI 5L E24RCE.

1 —— XKLL OAK)——

Hi-Z
sl

Opcode {04h)

&7 WRDIZ X EIE
4.1.1.3 REFERNERIF

CY15X104QN NERIFIRER ZEN, H BT RESFEFR/EH. REFTESHWALIN T, (W EIAE:
ZWEL. BPO. BP1. fi4-5LAWPENJA“0”, fi6H“1”) o

)3 REFES
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
WPEN (0) X (1) X (0) X (O) BP1 (0) BPO (0) WEL (0) X (O)
Datasheet 11 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Ihgetak
R4 REFZF2] bit EX
Bit Definition Description
Bit 0 Don’t care This bit is non-writable and always returns ‘0’ upon read.
Bit 1 (WEL) Write enable WEL indicates if the device is write enabled. This bit defaults to ‘0’

(disabled) on power-up.
WEL =1’ --> Write enabled
WEL =0’ --> Write disabled

Bit 2 (BPO) |Block protect bit ‘0’ |Used for block protection. For details, see Table 5.
Bit 3 (BP1) |Block protect bit ‘1’

Bit 4-5 Don’t care These bits are non-writable and always return ‘0’ upon read.
Bit6 Don’t care This bitis non-writable and always returns ‘1’ upon read.
Bit 7 (WPEN) |Write protect enable|Used to enable the function of Write Protect Pin (WP). For details, see
bit Tableé6.

L0 4-5EER 0, 6 BTN 'L ; XLEMEREEMER, FE, 10 (BITATEF EEPROM FREYHEZT
KRB NETH ) BRABER, FA F-RAM LR NBMAAFIORES, Bl 0. FIIMERE
LHIgEMFEAREET (DPD, BAh) ” (9T118) F“KBRIEIL (HBN, Boh) ” (43T119) MEEERY,
BP1 # BPO =HIZR I SRIFINAE, HERIEZARMAL, WELATEIEREMEREPIERINRE. SIXEESA
REFFSPH WEL (I EREEE M, ZAENEBENL, FHiBid WREN E{iF] WRDI ;EFR.

BP1FIBPOZFERBINEEIR G IRIP(iL, TIHEE T FESNSRIFES, WX 5FR.

rs IIRERF(#2RE R 1P
BP1 BPO Protected address range
0 0 None
0 1 60000h to 7FFFFh (upper 1/4)
1 0 40000h to 7FFFFh (upper 1/2)
1 1 00000h to 7FFFFh (all)

BP1 #1 BP0 i AR B R Bi7E 28 BRI FiE2s RE T 1R ERME—NH, HRMERIPTHEERIBA LEXTIRIR

PRINEINEH,

Jk,_\z;?‘%%qﬂﬂ’ﬁ{%}m% Efii (WPEN) =HIBGHSRIF. (WP) SIHIMRE . S0E23 BF WP 5|HIHE
o H WPEN &M '0'BY, WP 5|HIRVIRESH 2B, H WPEN i[IRE'1'EY, WP 5|HI_ERERFERE

Jt'a)\v(u%ﬁgﬁo Ftt, XEWPEN="1' EWP="0'BY, REFEFER/AWEFRIF. Te DESRIPK

o

=6 xR
WEL WPEN WP Protected blocks | Unprotected blocks | Status 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
Datasheet 12 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

4.1.2 BESARES

4.1.2.1  FEBURASZEFT7FES (RDSR, 05h)

RDSR 59 A BT NIWIEREFFHRHNAET, RERSEFEHRRHUE XS RIPIEIIIRSHIE
Bo ZIERDSRIZRIFED, CY15X104QN FREI—1MFT1, ERESRSEHFESRHNAR,

si e e e =

w0 = oppeesr-(pe(pap2(o)(0)

MSEB LSB

<«——0pcode (05h)————»4————Read Dato————»

8 RDSR 24 HIEH

4.1.2.2 ER&EFFE2E (WRSR, 01h)

WRSRIESL A IFSPIENE NIRES S 1EES, HIREEEIZE WPEN. BP0 # BP1 (IREXNGRIPELE. X
H WRSR¥ES ZHi, WP SIS BIFaRIEEE. FHFEIECY15X104QNE, WPXPELEE NIKEFEF

25, MAMBELESNFiEES, E&REWRSRIELZHET, BAFXHKRIX WREN F5L A BET No
1T WRSRIEL B—1"51(F, EILZBHREEREDEFSR.

=\ /S

0 1 2 3 4 5 & T o 1 2 3 4 5 & 7

SCK 1

! (OO0 )0 )0 -1 Ho7-08)-5-(pé-p3-p 2010

MSE LEB

w

Hi-Z

S0

«———Opcode (01h)——»«———Write Data———»

10 WRSR B4 EE (3kE 7 WREN)

4.1.3 FEZRME

BES A2 S BT PR AYSPIZE O M E T F-RAMBRARRIIRIEE NBES. 5 ERITINTEM EEPROM N[,
CY15X104QN A LULLEERERITINFEE N AREDF 728, HEUMITEERHRENELES N\,

Datasheet 13 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

4.1.4 G ERFES

41.4.1  E#{E (WRITE, 02h)

XY FEESHIFRE B NIRIEYILL WREN 12(ERB 1A, EFR CSHEMNMER. T—MREBEE. SREBE

BR—1N=F1it, HPEEESANEERINE—IHIEFT T 19 it (A18-A0) . =FTHIUANE AL

BRZE, BEFTEIETT, BRINFEAN. RESKTVSSL HIEFHREF CS AEBEF, it

MESTEREEBIE, NRIATRE— 1AL 7FFFFh, M AERHNETERE3E 842 2 00000h, B PNETB AN
HEIRF T ERE FUES NEIMSbfiLot. CSHYEFIALLIECY15X104QNE #1E, B1R(FUNE 10 FiiRo

AR

v URABSANIAZRIPAVINREIR MRS, BapitiibBigEil, FHISEEZRAERESIZEWEINS N
EFT, EEPROM FANTIEFXFIEMES NGRS, Xifth T ZFEABENE NREIEHTHRME. F-
RAM 25§ B N TIEAX, AASNFHENMEANG (£ 81 B2 /E) LENE N F-RAM B, X
AFBENEEHENTFT, MASHARTIEAHAXIER,

IIRAESREIESIER, WREEARETHIIF T

— [
cs [
I
__|0|23456?D123||202122230123456?
« T UUUUUUUUUULY |

sl RO OHOAOH 0 4edbese 429 @@@@@@@@@@@
|

|
|
| LSB
|
1

Hi-Z | ’
s0 Hi-Z

<«———Opcode (02h) > Write Data——»

A

I
=%
2
1]
w
2]
Y
F

& 10 FHEB BN (kB WREN) 21F
4.1.5 FEZITIR(FIE<S

4.1.5.1 1%#2/€ (READ, 03h)

CSTHAR, BEEHMAIE HIEEUIRMER, ERGSEEE— =TT, Eha2iERENE—1
Y 19 AT (AL8-A0). HUAHEYES FALIGWANE, & HIRIERFIMALS, ISSTEE TR 8 M FIR
ENHIEEIE, TERESUET A, SRR, BATTRMEST, RIRFILH, REALEN
ks HETSh TSR, Mt EREREte, MBESA TFFFFh (RE— M bil, Poiibhtiises
BN 00000h, EXIEIINBIMSbIESE, CSHYEFHAKIETIRIEHE SO IR F =25, CY15X104QN 3%
1RVEI0 B 11 FRo

s\ /)

__ 0 1 2 3 4 5 6 7 0 1 2 3 20 21 22 23 0 1 2 3 4 5 6 1_ _ _
SCK : | | | !
|
Y] Hi-Z
sl 0K 000001 )1 Hbzd-ea-Geiy-4zg)
| I
Hi-Z [
SO 1 1 D7, @ @ @ @ @ @ @
MSB LSB
+——Opcode (03h)———»4¢——Address > Read Data——p
E11 FHESRIRIRIE
Datasheet 14 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

4.1.5.2 REEIEE (FAST_READ, OBh)

CY15X104QN ZHFIFIRIFIR(END (0Bh), ZIR(FISEESBITNERERD. RRFIEEBFE— I =FT
ik, HEPEESEEEE—NFETM 10 (it (A18-A0), RABRR— 1M ENET., EMFETSHEAN 8 N Hh
BHARNIEEEIR, RIFEBURERRBE—MINIEINF TSN, HittAESE@EIEEUR(EER, ZWEE
{ERS. HULFAEINF TG, CY15X104QN FIaERMIEF HIRGIHE SO 4%, BEREMSh, RERAFETILHE
FHERSETH, MRS FR, EERNNELT, AIMIHTHRBEBHEE, FEAFRE— it
TFFFFhJE, PRERIEIT #1238 =ENEE 2 00000h,. HIKHEH SO £k LIRTHELIERY, H SI 4k ERIfEAIGRiR
EIGHABE, CS BV EFAAERIERRIFEEURIE, FHE SOSIMIHEN=Z. CY15X104QN RIFIZENIE(EL
12 Fi7o

AR EPF T LIZERR Axh (8'b1010xxxx) LASMY{EST 8 {ifH. Axh BRI 4 IIRFTR L, Flt, Axh SERR
ERKR 16 N TR fE, XEBEANRFNEMNFTIEH. ARSHIERT, oohBERIFEMFT,

s\

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

|
|
I
Il 20 21 22 23 o0 1 2 3 4 5 B T o 1 2 3 4 5 6 T
|
|

s — (DD D @D, @D R DG 2
MSB I LSB
0 = l 8- 6> ®

MSB LSB

<«—Opcode (0Bh) Dummy Byte————»4———Read Data———»

-Address

v
A
Y
A

12 TRIRIRIEIE
4.1.6 REBXEERNNES

4.16.1 HHEBXBEN (SSWR, 42h)

X 256 F KRB XIETE B NZIEXILL WREN 1&1ERSFF1E, HACSEMMER. T—MRERR
SSWR. SSWRIEEISEERE—1=FHittlt, EHEEEENFHRBXEMERINE I HIEFTHH 8 (i
Xk (A7-A0)s =FTHUHE 16 (LIEH R, EERFHAIEFTT, RINFE N, #itinT:

RE ST IR MRS L L HRSF CS MMRBT, ZMUtMSEREREE, —BNEHhibiT eS8
18 ZE XXXFFh, CS MRS BT UL IEIFE#HITH SSWRI2(E, HUEE LS AMSh, CSHY EFHEA LTS
%1, CY15X104QN F5%m X B 1(FUNE 13 PR,

AR

 MRESREIEFER, RS
o IERRAY X F-RAM 7R ESMFIFF S

S ARETHNF T
&% = MrELRIE R SRET R T,

— \ 1| /
cs 1 1

— 0 1 2 3 4 5 & 7 o 1 2 3' :20212223 o 1 2 3 4 5 6 7 —_—
= MUY UULG JUbUUU =
I 1

si (@) )(0 )1 )0 fed-edenol  Kas(a-(Ad-(0)<pn-pe)<{ps){p-(pa<2){o (29

1 1 MSB LSB
HFZ I 1 Hi-Z
SO i b !
«+—Opcode (42h) ] Address ot Write Data—»
13 KH%BXE (RERWREN)
Datasheet 15 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

o _.
(Infineon
4.1.6.2 5% B XiERY (SSRD, 4Bh)

ECSHITIEEZE, B&FEMNAILILH SSRD ##/Fi8, SSRDIESZEE=FTinll, B8FKBXITEEE—1
FHHY 8 fiiithilk (A7-A0). HIALEYE 16 IREHE RS, & HIRIERFMULE, &EIGERE TR MNEE AR H 5
BEVEUE, EENEIBRF T ERE, SImANSHZE, ERFHARETT, BFERt, RESLEFIGERS LT

hH CS AREF, UM AILIBIE, SSROARLZIFNEEISE, —B RS EEs B ahiEIE E XXXFFh, CS 1]
WA EEFURIEIEIE#ITHI SSRD #21F, $UIEE LS AMSb, CS I EFHBLR ISR BXIFIRIE, FE SO 5|l
AZ=E. CY15X104QN 457 X IR EAIE 14 Firo

AR SHBKX F-RAM FESRRIERE RS = MLELIRIF R AN BUETE .

cs

I
l0123456?0123|2021222301
- |

|

1

|
o U Uuuyyyy
sl @0@@6@00@‘@@'@ @@@
Hi-Z : : D70 6-D5p4-D3-p 210y

MSB LSB

2 3 4 5 6 7

Hi-Z

S0

«——Opcode (4Bh) Address Read Data—————»

¥
A

o
L

E14 BT RS X IR IR 1
4.1.7 RRFFSIS 5<%
4.1.7.1  iEEXI&EEF ID (RDID, 9Fh)

CY15X104QN IR F I EBHGIERE. AR FR4S. RDID #&1ERD oFh 1R FiEX 9 F TRV
&/ ID M~ ID, MEHERRIEF T, JEDEC DECHIFIERT ID 3§ Ramtron FRRFTRIESE 7 A,

b, BN NETHNELSD 7Fh, EIR—PMFTM C2h, M IDERNET, GERYIE. BERL. F
B~ mRAE, R7E79FNIRE ID FEER, BSRTBER” (97131) BNBENIF
Ti&E IDo  CY15X104QN iREXVIZ & ID 12 /FI0E 15 Fimo

AR REEMMETT (FH o) BB, REERHMEFET (F18) ®aEHi.

)T 9 FTHIKFID
% & ID FEHEAR
Manufacturer Famil Densit Inrush | Sub Revision Volta Frequency
ID [71:16] [12:9 [8] type [4:3] el2 [1:0]
15:13 [7:5]
56-bit 3-bit 4-bit 1-bit 3-bit 2-bit 1-bit 2-bit
=\ B 7
__ 0o 1 2 3 4 5 8 7 0 1 2 3l | 60 61 62 63 64 65 66 67 68 69 70 71 __ _
SCK : | | | 1 :
] )
R 050000 0¢ o -
) MSB Pl LSB
s e @@@@:aaa@@@@@@@@@
Byte 0 Byte 8
«—Opcode (9Fh) > 9-Byte Device ID- " >
& 15 EEXiILEF 1D
Datasheet 16 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

4.1.7.2 JEEXME—ID (RUID 4Ch)

CY15X104QN G B A EMEM — D, % ID @1 F/RIZRY 64 I FE, S M&REEAE, RUID I21ER 4Ch
AVFIEEY 8 TR iEME— ID, CY15X104QN JEEXME— 1D B3R ERNB 16FR o

AR
 RIBBERBIEFT (FTH0) BABY, REAREEFT (F117) &EHH.
 E—BY 1D FEHRRIEEAERRIERE =N RAFRSFRETEL.

_ |
cs | I /
| I
__|0123456?C|123|:52535455565?585960618263__
Sex [ | | | | | I |
|
| | Hi-Z
sl (R0 -1~ |
1l
11

MSB

LSB

s0 e O EECEOEEODEEO
Byte 0 Byte 7
«———QOpcode (4Ch)———»« 8-Byte Unique ID »
& 16 JEEXME— ID

4.1.7.3 SAF5IS (WRSN, C2h)

FySBREALABFN 8 FH—R MR IEFHETE, BTHE—FRPCIRFZRSA. FISBEERFTH
ZF IDAR, B 5 FPNE—FFSH 1 FHH CRC (BTRE) B, A, RRNBERTLUN 8
FHFYISEX BRI, FIEXF5ISEFFSHIE NELL WREN 121ER3FF 1A, HPCSHWEMMER.
T—MEIEISRE WRSN, WRSNIEL AT LUTEREZERNPERARENFENS N FTNFIIS. FIISHRE
—PNETBNG, B CS KehAEEF BESER WRSN $#21E, CY15X104QN B NF5IS I EWE 17
FfiTo

AR CRC (BFRERLK) REMNFARHZEITEN. RABRGHHAX 7 FHABITE CRC (EIFKR
%) WM, HEREMMINE 7 FHEREXFISH, RETER s FHRIISHEIFTISHES
F, 8 FTFEFISHIH EIAER“0000000000000000h”,

=8 SFEHFYIS
16-bit customer 40-bit unique number 8-bit CRC
identifier
SN[63:56] | SN[55:48] SN[47:40] | SN[39:32] ‘ SN[31:24] | SN[23:16] | SN[15:8] SN[7:0]
s \ /

0 1 2 3 4 5 6 7 0 1 2 3 52 53 54 55 56 57 58 58 60 61 62 63

si OO0 [(EHED-o-oI-Ee-69-0-03-E2-E 109

MSB LSB

I |
so Hi-Z : : Hi-Z
«—Qpcode (C2h) > Write 8-Byte Serial Number >
& 17 BEAFFIS (KRB WREN) 2F
Datasheet 17 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

4.1.7.4 EEXNF5IS (RDSN, C3h)

CY15X104QN IR BER—1 8 FHRITTIE, HEAFE—1RRIRE, FHRDSNIESIEEFEGIS, FHISiE
A UERAEX THIT, —RIERMAESTNET, ENFIISHNERE— I FNE, BEFENREEIFS
SHE—" (MSB) T, T CS TANREFE, rILUB T AIRDSN Z21EER A RDSN 3ES.
CY15X104QN %REXF 5S8R E40 B 18 Fiko

AR REEMHETT (FH o) BAiBd, R5FMKEFET (F1 1) ®EHL.

—

52 53 54 55 56 57 58 59 60 61 62 63 _

_ o

cs \ |

[ I |

__|0123456?0123|:

SCK | | | |||'|
|

I

|

I

|

Hi-Z

st —(O-OHOCHKD

MSB

I
]
: LSB

s0 = e (-
«—Opcode (C3h) > ’ 8-Byte Serial Number i »
E18 EENFYIS2F

4.1.8 EIhERENIES

4.1.8.1 FREARIRET (DPD. BAh)

CY15X104QN & & ESLIL T REARIRIER. £ DPD 2 {ERD_BAh iTBIH M FACS_ EARERY t entopp Y IENG,
REHNTERRER, YATRERERRAY, SCKF SI SIH#WZE, SO BASMES, BEig&%ais
M CS5 B,

258 texrppp BB, CSBHTEER tesppp, 1B DPD #ET, CS B ZRER LLUBE R IX— M EIESE
HAS SR T)4R8 CS SRAERK, LEEY SCKFN 1/0 A FEXKE. MRERIRIENREERAE], 1/0 RIFEERZE.
2% B 19 X4F DPD #H N\HE 20 XIF DPD IREEFF,

Enters DPD
—_ tENTDPD
cs

o 1 2 3 4 5 B T

- O pcode (BAR) -

& 19 DPD H A\

texToOFD |

o L LT L

s < ———=< X _j<|‘13_L|

20 DPD BB

Datasheet 18 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Theetmk

(infineon

KRR, (HBN, B9h)

CY15X104QN i2 & S5 7 RARINRMRIRR TN, TN HBN #BAFIEBOhHINCS EFH AT, =& EtenTris BY
EEHENARERIRIN, ERBRIRIVT , SCKAH SIS RN, SO FANBMES, EiR&HEmN CSEIM, &
ERE CSTE T —RTEBE, teqns HEIAMEES TF. EMRERRIMEERE, o 5IHMRETABE
Do REA—EEMEEIREIMNIRIEIE, BRBMIREIN, 1EHISSE LU EINIREY, B, HEFEFHE
R teyxrris BYIEL

4.1.8.2

5
Hibernate Mode tENTHIB texTHI

_ “\,F j{q—p‘(/mnernamm:.de

st —< OO G

hi-Z

50

Opcode (B9h)

21 KRERIETVIRE
4.1.8.3 it A1

CY15X104QN I FBHIE G IH R EE D BE10 R,

F-RAM 772 R REA M E NS, Fitk, EXihE GREEEN) =iE2:05518%, BRITitE—Rm
AMEIR, F-RAM "ZRFIE Fe4K1TMFIBIPES, T1T64(, TIEBIEBNHENBNFHEREENF
T, BITHSERIBIRR—R. ERAMTED, THHNEINFHNTE—R, RIETT AFTHEEMR
MR AMITE, ERaERIER. BBHUtiESM 64 FHEHER. XERENFENERIFPZIH—
M AFEIHR.

&R9 RHES 64 FHRIFHIMSZ AR RAV BT E]
SCK freq (MHz) Endurance cycles/sec Endurance cycles/year | Years to reach 10'*limit
50 91,900 2.9x 1012 34.5
40 73,520 2.32x10% 43.1
10 18,380 5.79x 10 172.7
5 9,190 2.90 x 10 345.4
Datasheet 19 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

RAFEE

5 RABEE

BERARE BRI REEEIRENERSG. ARiEmERET N,

STOrAEE tEMPEIATUIE ettt ettt e st e s s s bt et e st e st e st e e eeeneenes 65°C to +125°C
Maximum accumulated storage time

At 125°C ambient tEMPEIATUIE......ccveeieieeeeteeeteee ettt ettt s e st e s s e et et e sse et essesssessassesssasesseessesseessenses 1000 h
AL 85°C amMbiENT LEMPEIATUIE ...iiiiieectecteeteeteee et s rre s e s s e e st e e s e e s te e besba s baessnessnesssesssesssasssaessaenns 10 Years
Maximum JUNCLION TEMPEIATUIE ...c.eiiieieeeeeete ettt ettt s e st e et s e st e st e st e st e s neesbeeeneesneenns 125°C
Supply voltage on Vpp relative to Vss:

CYLEVI0AQN: .ttt ettt ettt st s ettt st b b e be s et e b e b esene et sebesene et ebeseseneneanssssesenen -0.5Vto+2.4V
CYLEBLOAQN: «.eeeiteeteeetteteereerte et et et ssteesteeseesesssesssesssasssasssessasssasssesssesssasssesssessasssesssesssessesssesssesseessessees -0.5Vto+4.1V
INPUE VOLEAZE .ottt ettt ettt et ettt et s et e s bt st e b e e bt et e bt e st e b e sat et enbesatesesaeenee ViNSVppt 0.5V
DC voltage applied to outputs in High-Z State......ccceieverieiieninieeseeteeeteetet et -0.5VtoVppt+0.5V
Transient voltage (<20 ns) on any pin to ground potential .........ccceceeveevereerenienceeceneeeeeeeeen -2.0VtoVppt+2.0V
Package power dissipation capability (TA=25%C) w.ecererirrirerenienienieieriee sttt ettt ssesae st e e saee 1.0W
Surface mount lead soldering temperature (3 SECONAS).....ccvevriririrerenienieieteeeeree ettt nee +260°C
DC output current (1 output at a time, 15 dUration) .....cccecveceeeerieririerieree ettt st 15 mA
Electrostatic discharge voltage

Human Body Model (JEDEC Std JESD22-A114-B)......cccecerirerrerienienieieeeeniensessenseseneeesseesessessessessessenseneesessessessens 2kV
Charged Device Model (JEDEC Std JESD22-CL01-A) ...c.eeerreieieeririeeeesiesieeseessessssessessesessessessesessessessesessessassssens 500V
LaTCN-UP CUITENT .ttt ettt te st e e e st e see e st e s te st e e beessae s st esssessseenseessaesseesssesssessesssasssaenseenns >140 mA
Datasheet 20 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

TEEH

6 TEEE

& 10 TEEE
Device Range Ambient temperature Vbp
CY15V104QN Automotive-A -40°C to +85°C 1.71Vto 1.89V
CY15B104QN 1.8Vto3.6V
Datasheet 21

002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

BERBSSE

7 ERBSFY

(infineon

11 S
TEIEEER
Parameter Description Test conditions Min Typ 123 Max Unit
Vop Power supply CY15V104QN 171 1.8 1.89 v
CY15B104QN 1.8 33 3.6
Iop Vpp supply current |Vpp=1.71Vt01.89V; |fgcx=1 MHz - 0.4 0.6 mA
SCKtoggling _ —
between fSCK 40 MHz 3.7 4.8
VDD -0.2V and Vss, fSCK: 50 MHz - 5.0 52
otherinputs
VSS or VDD -0.2V.
SO =0pen
VDD: 1.8Vto 3.6 V, fSCK: 1 MHz = 0.5 0.8
SCKtoggling _ ~ 4
between fSCK 40 MHz 3 55
Vpp-0.2VandVss, |fsck=50MHz| - 6.0 6.6
otherinputs
VSS or VDD -0.2V.
SO =0pen
lsg Vpp standby Vpp=1.71Vt0 1.89V; | Tp=25°C - 2.7 - HA
current CS =Vpp. All other — qro _ _
inputs Vgg or Vpp. Ta=85°C »
Vpp=1.8Vt03.6V; |T,=25°C - 3.2 -
CS=Vpp. All other — qro — —
inputs Vss or VDD' TA 85°C £
Iopp Deep power-down |Vp,=1.71Vt0 1.89V; | Ta=25°C - 11 -
current CS=Vpp.Allother |T,=85°C - - 15
inputs VSS or VDD'
V_DD =18Vto3.6V; T/.\ =25°C - 13 -
CS= VDD' All other TA 85°C - - 17
inputs VSS or VDD'
lHBN Hibernate mode | Vpp=1.71Vt01.89V; | To=25°C - 0.1 -
current CS=Vpp. Allother |T,=85°C - - 0.9
inputs VSS or VDD'
Vpp=1.8Vto3.6V; |Tp=25°C - 0.1 -
CS= VDD' All other TA: 85°C - - 1.6
inputs VSS or VDD'
I, Input leakage Vss<Vin<Vpp -1 - 1
current on |/O pins
except WP pin
Input leakage -100 - 1
currenton WP pin
}I?‘
BAY(F I 25°C BY, V
S R ET; Ra e,
Datasheet 22 002-24681 Rev. *E

2022-09-12



o _.
4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

BERBSSE

XK1LNERESKHE @

TEIEEEN
Parameter Description Test conditions Min Typ 3] Max Unit
lo Output leakage Vss<Vout<Vpp -1 - 1 HA
current

Vin Input HIGH voltage 0.7 % Vpp - Vpp+03| V
Vi Input LOW voltage -0.3 - 0.3 x Vpp

Voh1 Output HIGH lon=-1mA,Vpp=2.7V 2.4 - -

Vorz voltage lon = ~100 pA Vpp-02| - -

Vou1 Output LOW loL=2mMA,Vpp=2.7V - - 0.4

Vowz voltage lo, = 150 pA - - 0.2

AR

2. E‘iﬂ{ﬁﬁ 25°C ET_].) VD = VDD (typ)o
3 BB, REE i,
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

HRRENm AN

8 LR R E MW A

(infineon

*r12 4R R B A A M
Parameter Description Test condition Min Max Unit

Tor Data retention Tao=85°C 10 - Years
To=70°C 141 -
Ta=60°C 151 -
Tn=50°C 160 -

NV¢ Endurance Over operating temperature 101 - Cycles
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

SES
9 BA
13 BEE
ERTFRAERE,
Parameter® Description Test conditions Max Unit
Co Output pin capacitance (SO) | Ty=25°C, f=1MHz, Vpp=Vpp (Typ) 8 pF
C Input pin capacitance 6
AR

4. WS HHRFERIE; REEFNIHo
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

iz

10 PR

x14 pa L]

Parameterl®! Description Test conditions sl;gi:kggéc Unit
O Thermal resistance Test conditions follow standard 88.6 °C/W
(junction to ambient) test methods and procedures for
O, Thermal resistance measuring thermal impedance, 56

(junction to case) per EIA/JESDS1.
= =

5. IWEHEBRERIE; REEFMH.
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

RIEE S

11 M 1

BINBHEBIE T BUTT oottt sttt sttt Voo B9 10% F 90%,
AN i N 3 = OO 3ns
N LT E 3=k 0.5%V pp
B TAZHEBZS oottt ettt ettt et st 30 pF
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

QA Sk

12 M=

& 17 RRFFRFE

ZEITEEER

Parameters'® 40 MHz 50 MHz
Parameter Alt. Description Min Max Min Max Unit
parameter
fsck - SCK clock frequency 0 40 0 50 MHz
teH - Clock HIGH time 11 - 9 - ns
teL - Clock LOW time 11 - 9 -
CLZm - Clock LOW to Output low-Z 0 - 0 -

tess tesy Chip select setup 5 - 5 -

tesh tesh Chip select hold - SPI mode 0 5 - 5 -

tesH1 - Chip select hold - SPI mode 3 10 - 10 -

thzeg™”  [top Output disable time - 12 - 10

teo toov Output data valid time - 9 - 8

ton - Output hold time 1 - 1 -

tes ty Deselect time 40 - 40 -

tsp tsy Data setup time 5 - 5 -

tip ty Data hold time 5 - 5 -

twps twhsL WP setup time (w.r.t CS) 20 - 20 -

twph tshwL WP hold time (w.r.t CS) 20 - 20 -

AR

6. MIAFHRIRESHIRATE N 3ns HELE, BFEAEEFN 0.5 Vpp, FNBFHEBEFR Vpp B9 10% ZE
90%, HAEAIEER I, /loy F130 pF AEEBR, W% 27 TR RMMAEFZH PR,

7. BIgIHRIE.

8. tzcs wANE A B BRI 5 pFo  HiaH H NS PEIRSET N 25518,

9. Lt BEAHFFEMRIE; REEFMiHKo
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

QA Sk

| toshi

Yy

tCH tl::L
tesm

tSD tHD
sl X >F VALID DATA IN % X
; tco ¢ ¢
cLZ OH _Mhzes
Hi-Z e B, = = %| Hi-Z
so X DATA OUT X 1

22 EFHERE (R o MR 3)

w
(%]
=
=z |=
(=] o
(=% (=%
& (-]
= @R
—_
9]
oy
o
Y
A
3
Iy
N Y
F 3
Y

twes

(0405050 )X )40 )40 X1 <p-0e)<p3-p4p3-02-01)D)

=1l
MSB LSB

Hi-Z

<«——Opcode (01h)——»<«——Wiite Data————»

S0

B 23 S5R&EFFH (WRSR) EREHEINERIFEF

002-24681 Rev. *E

Datasheet 29
2022-09-12




o _.
4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

LEENF

13 EBBFE

*16 LHEE
ETECERN
Parameter!*”

Parameter par:::.eter Description Min Max Unit
toy - Power-up Voo (min) to first access (CS LOW) 450 - S
t\,l[qll] - Voo power-up ramp rate 30 - us/V
tv[Fll’ 1] - Voo power-down ramp rate 20 -
tENTDPD[B] top CS_HIGH to enter deep power-down - 3 us

(CS HIGH to hibernate mode current)
tcsprp - CS pulse width to wake up from deep power-down 0.015 |4 x1/fsck
mode
texTDPD trop Recovery time from deep power-down mode - 10
(CS LOW to ready for access)
tENTH|BH‘” - Time to enter hibernate (CS HIGH to enter hibernate) - 3
texTHiB trec Recovery time from hibernate mode - 450
(CS LOW to ready for access)
Vpp(low)!*Z |- Low Vpp Where initialization must occur 0.6 - Vv
tl12lPD - Vpp(low) time when Vpp(low) at 0.6 V 130 - us
Vpp(low) time when Vpp(low) at Vgs 70 -
AR

10 MR RHHRIRIES HKIRETIEI N 3 ns HFELE, NFEAEFN 0.5%Vpp, FNBOREBEFA Vpp B9 10%
E 0%, A NIBED o /loy F130 pF AFEBZR, 05 27 T« MmMIRF A7 Frik,

117 Vop JBFZ EER— 2 NBHIRIE,

12 b S HEBERIE, KEEME,

13. iR, FEEEERNFESIE 19,

14. HIZIHRIE. HREEERNFSE 21,

Voo
Voo A
A
Vb (max) Mo Device Access
Allowed
VDD (max) — < ""F#H,_,F--———'—'_'_'_
Voo (min) e tur Device Access
Voo (min) tpu Allowed
Device Access
tyr ~ Allowed
VDD {lew)
N
Time " Time "
= 24 LEBNE
Datasheet 30 002-24681 Rev. *E

2022-09-12




o _.
4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

TWER

14 ITEER

*17 TWER
Ordering code Device ID ePackag Package type Operating range
diagra
m
CY15B104QN-50SXA TFTFTFTFTFTFC22C40 001-85261 | 8-pin SOIC (EIAJ) Automotive-A
CY15B104QN-50SXAT

FRE XL HEA R, BERAREHAICYPRESSMHERR LT XL AR 4RI AT Atk

14.1 TS ENX

cy 15 B 104 Q N-50 S X A T

L Options:

Blank = Standard; T = Tape and reel

Temperature range:
A =Automotive-A (-40°C to +85°C)

X =Pb-free

Package type:
S=8-pin SOIC (EIAJ)

Frequency:
50=50 MHz

N =No inrush current control

Interface:
Q =SPI F-RAM

Density:
104 =4-Mbit

Voltage:
V=1.71Vto1.89V (1.8 V typical)
B=1.8Vto3.6V(3.3Vtypical)

15=F-RAM

CY = CYPRESSTM (An Infineon company)
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

Infineon

HEE

15

0.48 10.0120
36 10.0140

B.26 J0.3250 N
775 [0.3050] ()

‘—Lw.z? 0.0500) BSC

5.33 [0.2100
513 [02020 & -

NOTE:

&DDES NO INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT

AN

= ow

@

5.33 [0.2100
5.13 | 0.2020
-8 [~ "\ ’__ 10 * Ref ALL SIDE
LEADFRAME THICKNESS |
0.24 T0.0095 0.86 [0.0340°
I 018 10.0075 0.76 | 0.0300

. LEAD SPAN/STAND OF HEIGHT/COPLANARITY ARE CONSIDERED

EXCEED 0.006 INCH PER SIDE

DOES NOT INCLUDE INTER-LEAD FLASH OR PROTRUSIONS.
INTER-LEAD FLASH AND PROTRUSION SHALL NOT
EXCEED 0.010 INCH PER SIDE

THIS PART IS COMPLIANT WITH EIAJ SPECIFICATION EDR-7320

AS SPECIAL CHARACTER
CONTROLLING DIMENSIONS IN MM. [INCH]

"

2.03 [0.0800] e

Mex. I 0.25 [0.0098) . )

07 @ 538 (33120

)= 051 [8‘8288 -
clciopoomsmag] |
(8)
001-85261 **
& 25 8 5|filisolc (208 Mils) FH3ESMIZ, 001-85261

Datasheet 32 002-24681 Rev. *E

2022-09-12



4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM)
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

4EREIE

16 JRBRIE

(infineon

%18 AP e BV4ERRIE
Acronym Description
CPHA clock phase
CPOL clock polarity
EEPROM Electrically Erasable Programmable Read-Only Memory
EIA electronic industries alliance
F-RAM ferroelectric random access memory
1/0 input/output
JEDEC Joint Electron Devices Engineering Council
JESD JEDEC standards
LSB least significant bit
MSB most significant bit
RoHS Restriction of Hazardous Substances
SPI serial peripheral interface
SoIC small outline integrated circuit
Datasheet 33 002-24681 Rev. *E
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

AR

17 YR

17.1 WE g
*19 ===
Symbol Unit of measure

°C degree Celsius
Hz hertz
kHz kilohertz
kQ kilohm
Mb megabit
MHz megahertz
pA microampere
uF microfarad
us microsecond
mA milliampere
ms millisecond
ns nanosecond
Q ohm

% percent
pF picofarad

v volt

W watt
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4Mb EXCELON™ Auto Ferroelectric RAM (F-RAM) In fl neon
Serial (SPI), 512K x 8, 50 MHz, automotive grade 3

BITIER
A3 ~
BiTieR
Document Date Description of changes
revision
** 2018-08-22  |New datasheet.
*A 2018-11-26  |Updated Maximum ratings:

Replaced “-55°C to +125°C” with “~65°C to +125°C” in ratings
corresponding to “Storage temperature”.

*B 2019-04-17 |Updated Functional description:

Updated Command structure:

Updated Special sector memory access commands (Updated
description).

Updated Maximum ratings:

Updated details corresponding to “Supply voltage on Vpp relative to Vsg”,
“Input voltage”, and “DC voltage applied to outputs in High-Z state”.
Updated AC switching characteristics:

Added t¢| 7, tcsy parameters and their corresponding details.

Added Note 7 and referred the same note in tc| ; parameter.

Updated details in “Description” column corresponding to tcsy parameter.
Updated Figure 22.

Updated Power cycle timing:

Added Note 12 and referred the same note in tyr parameter.

Removed Note 13 reference in tgyrppp parameter.

Removed Note 14 reference in tgytyig Parameter.

Updated Note 13.

Updated Note 14.

Updated Ordering information:

Updated part numbers.

*C 2019-08-30  |Changed status from Preliminary to Final.

Updated Maximum ratings:

Replaced “150°C” with “125°C” under “Maximum accumulated storage
time”.

Updated to new template.

Completing Sunset Review.

*D 2022-02-01  |Migrated to Infineon template.
*E 2022-09-12  |Updated Pin definitions:
Updated Table 1.

Updated to new template.
Completing Sunset Review.
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