K& S27KL0643, S27KS0643

P K5 64Mb HYPERRAM™ H fll
(PSRAM)

J\£ xSPI, 1.8V/3.0V

S
0O
- xSPI (J\£%) =0
- 1.8V/3.0VE[EZEORF
 BIRESE (CK) - 111D R&KES
s AIEEDEE (CK. CK#) -12NEB&ES
- BFIEE (CS#)
- 8{uFIESE (DQ[T7:0])
- SN (RESETH#)
- WEIEE#IEEE (RWDS)
 FRE BRI A s R RIS ZER
 FESE BRI R B E 9 S BN E I E b
 ES NRREREEN T NEUEEEEAN
- BJ3% DDR ARO\XY 73BN IR (DCARS)
« TEIRER M ERIE], RWDS # 5 N B EMRTE, 5 CK1BR
o FEFE B $h A TR IR ENEERT B B N8 5h RWDS A

o MEEE. ThEEMFE
- B ABTEPSIER 200-MHz
- DDR 7ERSFHEY R N2 A B i 2L 1R
- BUREME 53X 400 MBps (3200 Mbps)
- AERERH A
ERMHA
[ BIEHEAKE:
16 MFF (8 MEYEP)
R2NFRH (16 B H)
64 NFT (32 BT )
128 MFET (64 MNETEH)
CREEED - BEMHAZBETARERE,
- AIACE IR EhRE ST A/
- IhFERR
CESRIRED
CRERER
- FEHRIFR
« B NERES (1/8. 1/4. 1/2%F)
« 2Ep
-
+ 24FKFBGA
- ITERESEE
o Tl (1): -40°CE+85°C
o Tl Plus (V): -40°CE+105°C
» ZEHI4%, AEC-Q1003 4% (-40°C ~+85°C)
» ZEFI4%, AEC-Q1002 4% (-40°C ~+105°C)

¢ FBEAR
- 38 433K DRAM

T DRAM

BEIEFHHRX ESTRXIES, HGEER, & VEERTIEX, ATFEEIERIEREETEWHIR, & VETFIDEXIERE. FHiA

BT, 155455514 infineon.com BZERHHIEXIRE (HBEIXEE) .
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

MaE LA
M BE R g
Read transaction timings Unit
Maximum clock rate at 1.8 VV¢/V
_ cc/VecQ 200 MHz
Maximum clock rate at 3.0 V V¢ /VccQ
Maximum access time, (tacc) 35ns
Maximum current consumption Unit
Burst read or write (Linear burst at 200 MHz, 1.8 V) 25 mA
Burst read or write (Linear burst at 200 MHz, 3.0 V) 30mA
Standby (CS#=V¢c=3.6V, 105 °C) 360 pA
Deep power down (CS#=Vc=3.6V, 105 °C) 15pA
Standby (CS#=Vc=2.0V, 105 °C) 330 pA
Deep power down (CS#=Vc=2.0V, 105 °C) 12 A
ZiEE
Cs# @
—> [<}]
©
§ Memory
CK/CK# e
>
RWDS
Control »| Y Decoders
/10 Logic
DQ[7:0] Data Latch
<P
RESET# I
»| Data Path
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

BR
B=R

18 2, TSR
LIXSPL(JNZR) BB oottt ettt
2FEEREEIR coeeeeiteteeeeeeeenrereeeeeeeeeesasraraeeeeeseessssrssaaaesessssssnsranane
2 L XSPE (I NER) 3 ettt ettt eaene
EX R L [T TTTTT SRR
3L BRI B BT oottt et e e st ee e ees e aee e eeeaens
AXSPI (J\ZR) (B IE B e ovveeeerreeerrreenisneessneessssnessssseesssssesssssesssssaessnns
8.1 35S /HIE AR LT oot e e e e eeeee
B, B T B i oottt eee e e s e s st see s s e s een e ee e
B3 B UL B R oottt ettt ettt e et tee e eeeae
A8 TEET ID FB A ettt s s e eeas s e eneet s e e neneeeeannans
8.5 R R B oottt e e et e e e e e eee e eeeeeen
B8 T BB ER ..ottt ettt e et et e e ne et e eaeeeeseneaneans
BT B NIEE oottt e st et s e e et s e neeneananans
B8 B N T B G oottt e et et e et eee e eeeee
B0 B N L B ettt e et et es e eneaeeans
A 10 T B BT T B il oot ee et et e s eneaeaeans
AL I N E B BT TR BB G i ettt e eeeaene
4.12 1F BRI B L B B B BB R .ot eeaeae
4.13 BT B R BB I BB IR .o seene
B TFBEBRETIA] .uuveeeeeeeieeiieisssseneeeeeeeeessssssssseeseesssssssssssssssessssssssssnssnnnes
5.1 XSPL(JNER) B oottt sttt
B2 BB B AT TR ettt ettt ettt ettt et e aneaens
6 EFTFERTAIIANA] ceveevreerreerrneeeeessrseeeeesssseeesssssssessssssssssssssssnsssssssnsens
8.1 XSPI (JNER) 3 0 oottt eee e eneeene
B. 2 B R T BT T B ettt ettt te et et e et et et e e et et et eae e et ete e et et et eaeneateeeeeneanens
B.2. L BB B B BT T B ettt ettt ettt eneeene
V=0 By SRR
BITHEARETN oooevreeeeiiiieeeiecrieteeeesseeeeeesssseeesesssssessssssssesssssssssessssssnsesee
B L A M L ettt ettt ettt ee et e e eeeaene
8.2 A RUBTEHIELE ..ottt ettt aeene
8.3 B IR ettt ettt e e neeene
BA TRIEFEED oottt ettt ettt ettt e et e e eenaenn
G EEETHIAG oeeevrcreeeeeirrreeressssneeeeesssssesssssssseesssssssessssssssessessssssessssssnseene
0. L A R B R I RE (B vveeee e eeeeseeeseese e se e se e e eseseseseeasesasssessseaseeasensenene
0. L. L BN S B T M. ettt ettt eeens
0.2 TR ettt ettt ettt et ean e aee e eeeaene
9.3 BT ettt ettt ettt ae e e eaene
0.3, TR T ettt ettt ettt e e ne e eseeeenen
0.3 2 BB ER I oottt ettt ettt n et eneen
0. DO oottt ettt ettt ettt ettt e e eenaene
0.8 L BB RETIE oottt ettt ettt st e e
0.5 EEBRIITAT ettt ettt et e naeens

0.8 B B Tttt ettt e e e e e e e e eeeeeneanes
L0 BT R eeeeeeeeeeeeieiirrreeeeeeeeeesssssssseesesssesssssssssesssssssssssssssssessssses
10,1 SEFIZETHRBTIEFE ..ottt et et e e eeeeeeaesaneees
10.2 AC T G et ee ettt e et etes s eesee e nenene
103 BIEEETIE ..ottt ettt e eeea e s et e e e eneaeeeeeeaeanees
104 ACHTME oottt e et e et et s eseaseseaeaeeseas e aneaeeeaesaeanees
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64Mb HYPERRAM™ E Fll3 DRAM (PSRAM) iT
J\£ xSPI, 1.8V/3.0V ( nrineon :

BR

10,80 BB B ER ..ottt ettt ettt ettt at et et et et et e s eeeee s s e s s nenenenenenene ettt et et et s eteteeetaes 48
0.8, 2 B N Bl ettt ettt ae e et et e a et et ettt s st et et e e aeae e et ettt e esenetee et s eaeneeeeasaneenenens 50
L EBEEE L eeeereerennnnneieeierreeeesssssssssssssseeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 51
11,1 FBGA 24FK 55 5 BT ETE oottt et et s e et e s e et et e e aeaeeeeeesaseesesseeeasasasaeseeseesnaeaenens 51
102 B A ettt ettt et ettt a et et ettt e e e aee et et e e e ee e et ettt e e e eeet ettt s e eseeeaeanaeaeaeen 52
12 DDR D ITTFIRENIEIE (DCARS) THAE ceeeeeereereeeerrneeeesssrseeeecssssseessssssssessssssssssssssssssssssssssessssssnnes 53
12.1 FE A DCARSIE S HY XSPI HYPERRAM™ FZEEFEIR <.t e e et ee e esteea e e e eseesesaeaeeeen 53
12.2 A DCARS BY HYPERRAM™ = G— FBGA 24FK.  SX S5 FEFIETIE ..ot ene 55
12.3 TG DCARS T B HY PE RRAM ™ J B ... voveeeeeeeeeeeeeeeeeeeeeaeseeseeseseaeeeaeeseatseeaesesesassaseeseesseeasasesaesssseesasesnenens 55
13 T T S B ceeeerreerernnunereererrereesrssssssssssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 57
13,1 TT TR IELRS ..ottt et et ee e et et e eeeeeeeee e s e eeeeseeeaeaeseeseneeeaeasaseseseseneasasesaseseneasanaseeaeen 57
13,2 B R B oottt ettt et ettt a et et ettt e e e ae e et et e e e e en e et et e e e e e eeee et et seeaeeneeeaeanaeaeeeen 58
133 BRULAE — ZEFRZE [ AEC = Q100 ..ottt eeeaee e e e eeseeeetsaeeseseseasasesesesessesasaseseseseseasasasaseseseesasaseseees 59
LA GBBRIE ooeeeeeeeeeeeeeeeeesssseeeeeeeesesessssssssseeeessssssssssssssesssssssssssssssssasesessesssssssssateessssssssssssssassesssssnns 60
15 A BT . eeeeeeeeeeeeeseiiesrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssasesessennes 61
15,0 TR L oottt ettt e ettt e et e et et et e e e e ee e et ettt e e e eeee et et eaeaeeeeeaee e eeeeeeeteeaeaeaeaeeseeeananaeeeeeen 61
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64Mb HYPERRAM™E |5 DRAM (PSRAM) iﬁflﬁ neon
J\£& xSP1, 1.8V/3.0V &_/
R

1 PR

X% 64Mb HYPERRAM™23F B —Fi= iR CMOS. ERIFTIDRAM , w8 xSPI (J\&) %O, DRAM P55
SETHRIFIESEIT. B xSPHZEOEN (FiT) REMMRNHE NTFELRE, S[HARNRIFITEZE
EIEDRAM EHIRIFIRIE, AT AZEFVEBEEMRIFIRE, EILEENER, DRAM BEFIFGESETT,
TERFEIERE IR, A, ZHNFEERMER I HERS RAM (PSRAM).

B FORAMEB TIE IR S EMERE T AR, FALERENRFIEEHEAFREKE, UWEETEEN AR
BIERIFR(E. WRAEFEIRTEERIFIRIE, WENMLTRHIEIRAVIFEETEH AP ERE R IR IE i
Y8R IREER,

1.1 xSPI (J\£) #0O

xSPI (J\£%) B—FSPIRANRBFEESHE. HF/\1I/OBIDDRIEZEO, xSPI (J\£k) HBYDDR
WEDQHWIN/MHES LS NHABRERM N EIETT. xSPI (J\£) LERAVIZEEE NEEH
—R5IM 16bit AITELERE, ANEBRAMIFEFITES BT EARAUES R N AN R[IE DQES L&
FARZ YT 8bit NI TmAIEIE. FREMAMEEFES LV-CMOS, 23R 1.8V Vee/VecQ B 3.0 V Ve /NecQ
(FRFR1E) FE (Vo) F1/0 2428 (VecQ) IR, ml@id REAVITIEE4S (OPN) 1114,

xSPI (J\£%) EMESMERELAEE—NMES, MMUFLBIERAIERN, FimSauT:

 BMEEERLL CSH BNREBTIE, LLCSHIREIZEBEFER,

o BRITEYER (SCK) FRIZENMFAESR ZBE MIs—AUNE R, PREEEEAETES T CKiLE (DDR
R0 -

 BMEREE— 16 (UIES, BT ERERITHSRMHRENEE, 16 (ELETRD 8 (URFE,
TERS R BYR N A ER AEARRIBY 8 (iR (FRT.

 FE AT LURIRIZAY, ] DARRBEMIAE {1 LOSARER M PRV F B2 (1 & R IR B0,

REMEREMUI Z FERE—RIERNE, EREAIUZZ R CK A CK AR EMIREE
FERHAIE RS, EFRBIESMIMULERY, RTFEDTR RWDS S RMER B FRSKIET TR
SMNAYRESR RSB A BESAEIFR TR BIRIFTAT 8] (tren )o

¢ EAFFENERAEETR,

 EARENEREI I Z FRE—RIERAYE, ZIERNER LUEZEL KB, EERSAE
WIREiRERE], CK#RLMMALS L, EERE<SMMUED, RFEIEE RWDS ESRIESETRE
KISTFr R RIRIFTET 8] (teen) TR ERIMAIREIR BT B]

 FEFRE SR, MM S AR MERSBE L (MSb) FriameSfHaN. BIEFTARNZ N HE
BB STMEHF MSb BAMB L, FrEREFTHEUE SR ERRMIRF T 5 VTR,
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64Mb HYPERRAM™E |5 DRAM (PSRAM)

infineon

J\£% xSPI, 1.8V/3.0V

R
cs# | \\ /
CK#, CK }d____..__.__;<.
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ I
par7:0 S
<«—Command—m
(Host drives DQ[7:0])
= 1 xSPI (J\£%) {45 < 1% % (DDR)
cs# / \ /
CK#, CK k P Y X Y X A i
High: 2X Latency Count
RWDS \ Low: 1X Latency Count
Dar7:0] e e e s e o s ) s —
Command - Address——p»|-¢—Write Data—#|
(Host drives DQ[7:0], Memory drives RWDS)
Z 2 xSPI (J\£%) TIERE N\ %4 (DDR) (FFR/EA)
CS# “‘ /
\f \/ y \ Y \f Vo) \f \/ y \ \/ \
0 o o e
)j
it 2X Latercy Gt «——Latercy Count (1X)—— / \ / |
RADS | Low XLatenoy Caurt — ] | \
RWDS adts as Deta mesk
o) o oo lim | M) m| = ‘ L e e ) e —
< Conmend - Address > l¢——Wite Deta————»|
(Host drives DQY7:0] and Memory drives RADS) (Host drives DQI7:0))
Z 3 xSPI (J\£Z) B\, BH 1XEREHI(DDR) (FEBBEFITA) 23
p= 3
N == A = —
1 FIERSNEHEATEEES A
2.  EBEMNIEEHAIRWDS,
3. #dE DinA # DinA+2 R F K.
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64Mb HYPERRAM™E |3 DRAM (PSRAM) iT
J\£& xSP1, 1.8V/3.0V ( nrineon .

BER
i \/ \f \/ \f \/ \S \/ A g( h \/ \ i \ \/
O, CK N T T
)
|<¢——Latency Count (2X)——»
/" High: 2X Latency Count ‘ / \ / \
Low 1X Lat:r?syy Count \ / \ /
ool RWDS acts as Data Mask
Command - Addre «——Write Data————p»]
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQJ7:0])
=] 4 xSPI (J\£) B\, BEH 2K EREH(DDR) (NEEFITN) 4]
\ \/ y \7 ,- \/ Y \/ vy Y |/ \ \ -c \;
ot K A i i B I h f‘\. A b i i h \ I i
Hgft 2X Latency Court Ly ant (——> — —
‘(/ RADS &Deta are edge digned
o @ w s A E s . o ) e e —
Cormrend - Address > «—Read
(Host drives DQY7:0] and Memory drives RADS) (Memory drives RADS)
=3 xSPI (J\£) %£EX, 1xHERf¥4 (DDR) (FRAiLEY) ©
cst [
1 £ r
o
FfLatenf-yCounth(2><)f+{
| High2XLatency Cou \
RADS Lg;MLat:fyymrrI \ I \ / \
/ RWDS &Dataare edge aligred
o & | % (& § e e E
Command - Address—————————»| {«——————ReadData
(Host drives DQJ7:0] and Memory drives RADS) (Memory drives RWDS)

= 6 xSPI (J\£R) %EY, 2X iER{5% (DDR) (FRAREY) [

~,

/

4.  RWDS 7E$5< Mt FHANE HYPERRAM™ IREH, FERA 2 &, RERAENIRELUHITHIER K.

5. #¥E DinA # DinA+2 R Ko

6. RWDS FHIHYPERRAM™ IRE, F5EIEITTT,

7. RWDS 7E$5< it EHAPEHYPERRAM™ IREh, SEI 2 fEEIR, AEEXIRGR), SEIBMEAIITTT.
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V mfineon ,

= iR

2 = BER

64-Mb HYPERRAM™ 2814 21.8 VEX3.0 V FE5IAII/0. [EF BRIFTEHZSRAM (DRAM )o HYPERRAM™ 28479 FEH
AGIRM xSPI (J\&) MAIEO. xSPI (J\£) EOBRF 8 (1 FTE DDREIERH) HAEXERF
B (16 {U#iE) hiubinf, FEUERES NITTHEARRRMY 16 (UEHE (M INMHLEE 8 . EAEH
MENBIFHEHAIREX 16 UEIE (B BIPRILGIREN 8 fi) o

—®| RESET# Vee ﬁ

VecQ
— | Cs# DQ[7:0] |-a—p
—»| CK RWDS |-t—P
—Pp»| CK#
Vss
VssQ %
&7 xSPI (J\££) HYPERRAM™iZ['®
2.1 xSPI (J\L) #E[O

REFRRE=PRHERRE X BR1T/5ht, ARRVIRIREGER tacc . EEB CA B, Ffifss
& @I RWDS E S IR A S B RIERE G TRV ER _E3E MFrEEAIRIFTETIE] (tren )o
TEIREY (KB N) FimAE, MuidEEmE (SEAN) &, PTUEESE S E BRIt INE MiZ
ITIZEY (BB N) Hfth#iE, HEENAMRELENN, [ EEMEESSFESHIRE/EETF—17,
U FRESN MR A F R, MRS NG RHITHNEIARIESIRINT—1T, sl UASKILEIRE
SEIRIE, MMIRMHIFLERT 400 MBps NIEHNRE (1 FH 8 [WHIESLE) *2 (BIEFIHUE) * 200 MHz
=400 MBps) o

2L

pad
8. CKi# BFEHB#ET, Br%,
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

S350
i —
3 =S EA
A A
3.1 RN/ ST
xSPI (J\£k) HYPERRAM™{ESINR 1 i, REFERESRMEERARTTS (#) G
w1 I/ fEF T
Symbol Type Description
Chip Select. Bus transactions are initiated with a HIGH to LOW transition. Bus
CS# transactions are terminated with a Low to High transition. The master device has
a separate CS# for each slave.
Master QUtPUt, Differential Clock. Command, address, and data information is output with
slave input respect to the crossing of the CK and CK# signals. Use of differential clock is
CK, CK#®! optional.
Single Ended Clock. CK# is not used, only a single ended CK is used.
The clock is not required to be free-running.
DQ[7:0] Data Input/Output. Command, Address, and Data information is transferred on
' these signals during Read and Write transactions.
Read-Write Data Strobe. During the Command/Address portion of all bus
transactions RWDS is a slave output and indicates whether additional initial
Input/output : X . . -
RWDS latency is required. Slave output during read data transfer, data is edge aligned
with RWDS. Slave input during data transfer in write transactions to function as
a data mask.
(HIGH = Additional latency, LOW = No additional latency).
Master outout Hardware RESET. When LOW, the slave device will self initialize and return to the
RESET# slave iant > | Standby state. RWDS and DQ[7:0] are placed into the HIGH-Z state when RESET#
internal pull-hp is LOW. The slave RESET# input includes a weak pull-up, if RESET# is left
unconnected it will be pulled up to the HIGH state.
Vee Array Power.
Vcc Input/Output Power.
Power supply
Vgg Array Ground.
VssQ Input/Output Ground.
Reserved for Future Use. May or may not be connected internally, the signal/ball
RFU No connect |location should be left unconnected and unused by PCB routing channel for
future compatibility. The signal/ball may be used by a signal in the future.
y=

9. Ck# BTFENDHMEI, BRNEER. MRRERDFIEHIEE, 1515 Cke NG IBIEREE veeQ 8L

VssQ, {BARE(E
10. AJi%AY DCARS 5|43 Bo A0 5 | Bl R

TRA AR

BIEF

HEes

>=/xTo

RTE5E480189“DDR LI TTIRENEE (DCARS) ThEE” &
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V ( mfineon ,

xSPI (J\% )& 415

4 xSPI (J\& T i+ fE

xSPI (J\£) ENERHZREEIR cs# WEhNREBFHRFBER. A, E%H CAFRBIEAEY)

o

WFRFRGERE, xSPI (J\Z) FHBUSIZRECEFTFEE 0 PRERITEHIREE XM EEAR#H1TITEY
(FESRSNTRAFEEMERITE) . HENHSARMENIRERITET RWDS, NRECARF

HARAIE) RWDS AMREET, MIHEBEAN—TERITER. S15RTE CA FHAHAIR RWDS NEEBF, NHENFSIMILE

Bit#. —BEXEIERINHTEA, AEMIFIER% RWDS Hi BAnEkiE.

TEIREEE S aHRIE], IREVEIERYRIE NS5 RWDS IEREEIRXTTT, REXHE CS# AREFHAEI4kE:
R, SERSHRSEL, EEHAERANZAK, UEELEFESRHIT BRI,
FEENEEEmERE, SABIESHHAFRONTT. SMFRIE—NFTHIETE CKRY EFAEH
FESSHIR, MBE - NFTE CKBYFFEOMHEIR. RWDSH E51E OIREEA SRR, SEBIERS
NB RWDS AZEBTH, ZFTRRFKREETIFSHKAE. JEIEHRS NE RWDS NREBTHY, X
ERRBNETR, BFENETNEIEERHAELEE) RWDS, Rt EHAMHYPERRAM™ 23 {+ERTT A S
RENRRNEELTRHIARERTELR, AEZNENREAAKERELERTEEFFS0
&+

EEHAXFRETEH LK KERRE, MEAMEHABFETORRINFREETE S%MEHRIRIELX
FEFR R ERE— IR, BEERE— Db Z SNEITH & RR MMt SEE R L IR RV R
S ETNEY, ATLUEIENE Cs# BT = BT R4 R IREVE o

B AEEE HIETT. 2 CS# AR, B rIgERIF=M,
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V ( mfineon ,

xSPI (J\% )& 415

4.1 8 st R AL S BD
*2 O EME 2
Command Code CA-Data I'(\g;l:::;‘ Lg;ﬁ{'e‘;y (g;t?s) Prerequisite

Software Reset

REST ENABLE 0x66 8-0-0 0 0 0

RESET 0x99 8-0-0 0 0 0 ET\IEASLEE

E

Identification

READ ID!!! | OxoF | 8-8-8 | a@ox00) | 37 | 4 |

Power modes

DEEP POWERDOWN| O0xB9 | 8-0-0 | 0 o | o |

Read Memory Array

READ (DDR) | OxEE | 8-8-8 | 4 | 37 | 1ltoo |

Write Memory Array

WRITE (DDR) OXDE 8-8-8 4 3.7 1to o0 N
Write Enable / Disable

WRITE ENABLE 0x06 8-0-0

WRITE DISABLE 0x04 8-0-0

Read registers

READ ANY REGISTER |  0x65 | 8-8-8 | 4 |37 | 2|

Write registers

e Jom | esa | |0 |2 | AATE
b= 3

11 M MRREFFRIAE —RIRE - FoIREARIR 0, AFIREARIR 1o

12. ENERERMRIP, BLEREFHFEFRNERTEEN. ERENEAEEDNFR (WEL) ,
AWENERBEEHRIT

B.ENRIEABTFMRITREANRY, FaefEesfein. EaEENHME NEREBITFES (WEL)

14 EEABIIBNAREE N RE, WEL BiESHSRFEN A, Eie8/ EBFTISEEM /A
EfifE, WELBIFSBERA0"

15 EEAIRIINEFR SN ERERE, NS WEL SiEFSREI BRI 07

HIEFR 110f 57 002-24693 Rev. *E
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64Mb HYPERRAM™E Ffll#t DRAM (PSRAM) o .
J\£% xSPI, 1.8V/3.0V ( mflneon ,

xSPI (J\% )& 415

4.2 B ufEefeim
EEUER MBELRTEMEESER, SUEEERECIMEACHEEES, SUEiE
BESE, FHIELESMEMERBHRT

cs# /
CK#, CK X A
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ [
oarr =R
<« Command—»
(Host drives DQ[7:0])
5 Wy TN A
= 8 SufksEf%t (DDR)

4.3 SEufetm
EhE IER Y RS (RIS B R E (3R

cs# | \
\/ \/
CK#, CK A A
High: 2X Latency Count
Low: 1X Latency Count
RWDS \
DQ[7:0] S -
<« Command—#
(Host drives DQ[7:0])

9 E i f%%i (DDR)
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V ( mfineon ,

xSPI (J\% ) &4 15

4.4 IEEXID fE5

BREY D R A SRR T 248 0 M 1 BURES IR, HEFHRESHIERIRIR RS HRIR. IREBUERNIRZ
T

&3 JEEN 1D RS

Address space Byte order Byte position Word data bit
15
14
13
12
11

o
o]

[
o

Register 0 Big-endian

ORI N W M OO OO|N|[0|O©

=
Sy

[ -
S

=
w

=
N

[y
=

[
o

Register 1 Big-endian

ORI MW dMMOUOD|OIN([O(HRHIMNMNWIdMOUO|IO|IN|O|RHIMNMNW|IdMO|O|IN|[O|RIMNMNWIMOIO|N

ORI W MO OO|N|[0|O
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

(infineon

xSPI (J\£k )& 4B

cs# o [
Y \ \ \ y \/ \ VIR \ \ Y \
Ck#, CK A A i A A A A A A ¢ A i ‘r\ i A i
)
High: 2X Latency Count Latency Count (X — —
RWDS | Low: 1X Latency Count f \ / \‘
RWDS & Data are edge aligned
oar) {88 | % [ o [ o f oo | o) e ) m
Command - Address [« Read
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RWDS)
& 10 BH 1XIEREHEEID (DDR) ¢
e cx N S S N U A A O A O [
4 Latency Court (2 [
/" Hight 2X Latency Count l RY,
RADS L3M1XLaterm0mnt | ‘ ] \ / \
RV\DS&Ibtaareedgeallg\ed
DA7:0] ' o X o < o0 ) 0w ‘)< 000 x o ¢ ‘A A/ oo | , IﬁDX o >< oo
|4 Command- Add di%dData—H
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RWDS)
Z 11 BA 22X EERfFHE9RENID (DDR) 117
N "
4.5 REHEER

REEBEBERPHANTERBINS, XEMEKIRAPAS, M CR0[15] EANO"BRERFHRNRER

BT, FREEBRSHMEGF LBLATRIMNAESH, FrEFEERBEHEER.

cs# “ /
CK#, CK A )'L\
High: 2X Latency Count
Low: 1X Latency Count
RWDS \
DQ[7:0] D
¢ Command-—»
(Host drives DQ[7:0])
& 12 A E B (DDR)
y= 3

16. RWDS EHHYPERRAM™ IXTh, HS5HUEXTTT.
17. RWDS 1E35< Athit ERA-PEHHYPERRAM™IR T, SCIN 2 {ZHER,

BIEFH 140f 57

AEBERIEE), SEHIREEMNTT.
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V ( mfineon ,

xSPI (J\£k )& 4B

4.6 XA R

BEERMARERESSREEE. ERABEEEXR (EMEAR) , XESSFFHASERE BRI
BRIFRFUNAFUE, EXEERERAA, EVAUERIESZ DQ[7:0] A TF =

o | \
ot K [ O O O B Fol
’ It !\ i\ i I\ I\ i\ S\ I I\ N\ It N\
]
High 2X Latency Count ¢ Lany Can (1Y — —
RADS | Low. TXLatercy Court /] —
RWDS & Deta are edge aigned
|
Conmand - Address—————— | [«—Red
(Host drives DQ7:0] and Memory drives RADS) (Memory drives RADS)
> S x5 18
& 13 B 1X IR £4AY32EY (DDR) (28!
cst |
o
¢ / \ I A I
<———Latency Count (2X)———»»
| High:2X Latency Count \ / \
RWDS Low: 1X Latency Count \ / L / L
[ RWDS & Dataare edge aligned
oarrl (wim(mfm mfiEm)— — e e —
Command - Address—————————| |4———Read Data——|
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RWDS)
=] M e p 325 19
=] 14 B 2x iR £ Y32 EY (DDR)!

~,

/18. RWDS FHHYPERRAM™IRTf, FH5EHIERTTF.

19. RWDS £35S Fsthit A AR EHHYPERRAM™IR TS, SSIR 2 f24EiR, REEXIE), SEHIBBHEIXTT.
20. RWDS HHENLIKEH,

21. #E DinA # DinA+2 Ko
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)
J\£% xSPI, 1.8V/3.0V

(infineon

xSPI (J\£k )& 4B

4.7 BN&H

SEANREFBIESARNEEY. ERABERER (EMEAH) , XESSFHNAEBEERE BRI
BRG] FUNAFUE, EXEERERA, EVALUERIESZ DQ[7:0] B TF =
IREWELBIF RN ANEEREROTEE — N EANERZARIT. EERAMIHNAES NMERERE,
WEL BiFSRBSRI[FEMN. DIBIENRLEHEBEEENM, UMENAEFETI#TERLTENS

No

—
Cs# / f/
i \ \ \/ \ VoY Y / }
CK#, CK J#‘v A ,‘}‘, :'Y\ i f‘l f“‘y r" "'. « "k\ (\ } \ /‘ )
)
High: 2X Latency Count ¢ Latency Count (1X) » —_— —\
RWDS — | Low: 1X Latency Count )\ / \ / \\
RWDS acts as Data mask
parl {78 | @ (4% ) @) m ) § R A
Command - Address———— [¢——Write Data———
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQ[7:0])

& 15 1IX EER MBS N (DDR) 22> 23]

[
cs# | [
e
\/ \ \ \f VR \f \f Y
CK#, CK s A A i A b o A A h f ) A
¢———Latency Count (2X)———»|
RWDS f High: 2X Latency Count / \ / “\
Low: 1X Latency Count / \ / \
RWDS acts as Data Mask
DQ[7:0] Mom Voo V aon Ve Vo e C o \ o\ oz o
o | o A sz | e nsel o ) \ ro )\ o) 7o) mo
Command - Address———————— | | Write Data———————»|
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQ[7:0])

=16 BB 2K TEREFHMINSAN (DDR) 22

4.8 B\ fERER
BN\ EREE MU AR NP ISR E R Z AT,

" \\ ’/
CS# / \ /
CK#, CK ) i
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ /
/ '\/' \
DQl7:0] S
~¢—Command—m
(Host drives DQ[7:0])

17 BE\fEgEf%% (DDR)
p

22. RWDS 7Ei5 <ttt B EAN FRHYPERRAM™IR S, HEIRA 2 12, AR ENIREILUHITEIR R K.

23. ¥ DinA F DinA+2 R R

BIRFA 160f 57
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

(infineon

xSPI (J\£k )& 4B

4.9 BANRIEEH
PN el e LN ¢

cs# |
- "\“" x\’, """""""
CK#, CK A A
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ —
DQ[7:0] (oom ) e —
<¢—Command—»
(Host drives DQ[7:0])

=] 18 SN2 1% (DDR)

4.10 BENERTESREH

BENERFTESECRRNAMERGTES. EE—MEREX (EMEAR) , AIFSRMHHRIBEEE
BHESEIRIGE FUNFEFSEMUE, EXEEERRA, ENAUESRIESZ DQ7:0) 2 F =

/ \ f
cs# |/ \
. . ¢
Y \ \ 'l \ Voo Y Y \
CK#, CK I ) A A ) . | A i
) b ) 1
|
High: 2X Latency Count - Latency Count (1X) > \‘k/ \
RWDS \ Low: 1X Latency Count ‘\ ) \
‘\ RWDS & Data are edge aligned
[ \ \/ \/ \ 4 \
DQ[7:0] {[%? “X-\ m}? < [;B;] ,‘\ [;JD:; >< [??';] ‘_ﬁ“ ?70\; i gg nﬂsGs] ;g] /
Command - Address———————————B»| |«¢—Read Data—»»|
(Host drives DQ[7:0] and Memory drives RWDS) (Memory Drives RWDS)

& 19 LU 1xX ZER SR EE B S 7788 (DDR) 4

cs# / /
e
CK#. CK \/ \ \ Y V R Y \
| i | !
' A A b A ? /
W I
/ - <«——Latency Count (2X)——»| \I
RWDS /' High: 2X Latency Count ‘
Low: 1X Latency Count i
\ RWDS & Data are edge aligned
/ \ \ \/ \
bapo ————————{ #8 | w4 & @8 § SN
Command - Address |«¢—Read Data—#»|
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RWDS)

20 Bl 2X FERFEHIREVE BB (DDR) 9

=g
24. RWDS BHHYPERRAM™ IRE, F5EIEITTT,

25. RWDS 15t A ERAN EBHYPERRAM™IR S, FEIRA 2 1E, ARBXSEHIENTFIRE.

BIRFA 170t 57

002-24693 Rev. *E
2022-04-19



64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

xSPI (J\% )& 415

4.11 ENERTFRIESER

ENEIRFEREREASGTES. ERAEREXR (ZFFAH) -

cs# |
CK#, CK A A x i
High: 2X Latency Count
RWDS Low: 1X Latency Count /
\ \/ \/ \' re \ o
DQ[7:0] e o e s s
Command - Address >4 \Write Data—»>|
(Host drives DQ[7:0], Memory drives RWDS)

p=
26. TERSANZHINATFFERS Ao
27. A% RWDS ERYEIERERD,

HRFH 180f 57

xSPI (J\£%) TIERE N\ 54 (DDR) (FEFR/BAN) 26 27
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64Mb HYPERRAM™E Ffll#t DRAM (PSRAM) o .
J\£% xSPI, 1.8V/3.0V mflneon ,

xSPI (J\% ) &4 15

4.12 FiEdR SRR N EEERE

FiEZRR/ SHEM BB ERUAT M. ZSMHRHIREEAN (BAN) NAXEHHE (GRE) . REit,
RTFFESRIBY S F55 Rum A0/ i il

R4 Fi#R XS RAR R BIE R E

Address Byte Byte |Worddata
space order | position bit
15
14
13
12
11

Bit order

o
o

[
o

Big-
endian

When data is being accessed in memory space:

The first byte of each word read or written is the “A” byte and the second is the “B”
byte.

The bits of the word within the A and B bytes depend on how the data was written.
If the word lower address bits 7-0 are written in the A byte position and bits 15-8 are
written into the B byte position, or vice versa, they will be read back in the same
order.

Memory

So, memory space can be stored and read in either little-endian or big-endian
order.

Ol |INWIdMOUO|O|IN|O|R (MWW |N|00|WO

Little-
endian

—
(6,1

=
n

—
w

=
N

[
=

[
o

Ol |INW| dMO|lO|IN|O(H[IIMNMNWIdMO[OIN|[O|HRIMNVW|MOO|O|IN|O|RF|INW|MMO|O | N
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

Infineon

xSPI (J\% ) &4 15

4.13 FEH B R RERE
71528/ S HR IR BB B R AR (Y

&5 FHEHE/5ERARNSERE
Address Byte Byte |Worddata .
space order | position bit bQ Bit order
15 7
14 6
13 5
12 4
A 11 3
10 2 When data is being accessed in register space:
During a Read transaction on the xSPI (Octal) two bytes are transferred on each
9 1 clock cycle. The upper order byte A (Word[15:8]) is transferred between the rising
3 o |andfalling edges of RWDS (edge aligned). The lower order byte B (Word([7:0]) is
. Big- transferred between the falling and rising edges of RWDS.
Register | endan 7 7
6 6 During a write, the upper order byte A (Word[15:8]) is transferred on the CKrising
edge and the lower order byte B (Word[7:0]) is transferred on the CK falling edge.
5 5 So, register space is always read and written in Big-endian order because registers
2 2 have device dependent fixed bit location and meaning definitions.
B 3 3
2 2
1 1
0 0
HIRFR 200of 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

FhiEgs =gl
5 FiEas=Sia]
5.1 xSPI (J\£) #0O
&6 FiESEiathtireyy (B TFF1 -8 i, REBIUALA(0) IBERIGEN“0”)
. System byte .
Unit type Count address bits Address bits Notes

Rows within 64 Mb device 8192 (rows) A22-Al10 22-10 -
Row 1 (row) A9 - A4 9-4 512 (16-bit word) or 1 KB

3 16 (byte i i 16 bytes (8 words)
Half-page addresses) A3-A0 3-0 A0 always set to ‘0’
5.2 ZEMITH

SSEAIDRAMPETIA/ N (FRE) B LURIER T17A% it B R et (i S ECRFBE, %0 1D0 FAYfTHhhE Tt
AN FIHAL (I SR F ERFRR. 5130 64 Mb HYPERRAM™ 28475 10 PNFMMIEGIAN 13 N THubb(fI, &t 23
AN (FFHE) = 22=8MB (4M F), 10 FIMBHEHIRREITE S 21°=512 NF = 1KB, {THINHTER ==

TRIFEFRAE 8196 TTRERIF. 1TiHEATIHHERIFIENR.

BIEF

210f 57
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

BiFesTiEliAIm
Y N, h Y
6 FFRZIEAm
6.1 xSPI (J\£) ##O
®/7 FE[RTEBGALERS (Gt Ao SRL B '0")
Registers Address (Byte addressable)
Identification Registers 0 (ID0O[15:0]) 0x00000000
Identification Registers 1 (ID1[15:0]) 0x00000002
Configuration Registers 0 (ID0[15:0]) 0x00000004
Configuration Registers 1 (ID1[15:0]) 0x00000006
Die Manufacture Information Register 0x00000008, 0x0000000A to 0X0000002A
(Register 0 to Register 17)

6.2 BHIRINFT1F2E
BERINRE. FREANTEES, BMHEXY S HEBETRIHESANEE, SAEETRIFA;
v IR

S
- {THEALIER
- HIHEH K
o RIFTIEEY
&8 A5 7723 0 (1D0) fiI 4 B
Bits Function Settings (Binary)
[15:14] Reserved 00 - Default
13 Reserved 0 - Default
00000 - One row address bit
[12:8] Row address bit 177795 Thirty-two row address bits
count
01100 - 64 Mb - Thirteen row address bits (default)
0000 - One column address bits
[7:4] Column address bit | 14504 _ Nine column address bits (default)
count
1111 - Sixteen column address bits
0000 - Reserved
[3:0] Manufacturer 0001 - Infineon® (default)
0010to 1111 - Reserved
|9 JABIFFES 1 (101) i ED
Bits Function Settings (Binary)
[15:4] Reserved 0000_0000_0000 (default)
. 0001 - HYPERRAM™ 2.0
[3:0] Device type 0000, 0010 to 1111 - Reserved
e TE T 220f 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

TFdRTiElAe

6.2.1 BUHEHETFH

6.2.1.1  ECE 728 0 (CRO)
FCEH 728 0 (CRO) BT EXHYPERRAM™ 234 BV BB IRRSHIA R MR (ER . RIECERVISIEEE:
v BIEHAKE (160 32, 64 5 128 FHXITTAKELIEA)
» BEHEKR
- REESE (FREEKEMXTTHRRIRITIRE )
- REEE (FHRIIT R, ARET—EREFIRNLEMEES)

v FI9REER

v AJRHER
- FEF RN E N RS EARE N A ZTIER, NREFEIELER, FESIFREIETRRIFER
FABNMIER RIS RS 4. SRR TR EIER, NN S ERA R EERFHIY A AR
iR o
v IR E

« REEE (DPD) BT
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

BizasTIalihn
+&10 BCE & 172% 0 (CRO) {iI 5 L
CRO bit Function Settings (Binary)

1 - Normal operation (default). HYPERRAM™ will automatically set this value
to ‘1’ after DPD exit
0 - Writing 0 causes the device to enter Deep Power Down

000 - 34Q) (default)
001-115Q
010-67Q2

. 011 -46Q

[14:12] Drive strength 100 - 34Q
101-27Q)
110-22Q)
111-19Q

1 - Reserved (default)
[11:8] Reserved Reserved for Future Use. When writing this register, these bits should be set
to 1 for future compatibility.

0000 - 5 Clock Latency @ 133 Max frequency

0001 - 6 Clock Latency @ 166 Max frequency

0010 - 7 Clock Latency @ 200 MHz/166 MHz Max frequency (default)
0011 - Reserved

[7:4] Initial latency 0100 - Reserved

Deep power down

[15] enable

1101 - Reserved
1110 - 3 Clock Latency @ 85 Max frequency
1111 - 4 Clock Latency @ 104 Max frequency

0 - Variable Latency - 1 or 2 times Initial Latency depending on RWDS during
[3] Fixed latency enable | CA cycles.
1 - Fixed 2 times Initial Latency (default)

0: Wrapped burst sequence to follow hybrid burst sequencing

[2] Hybrid burst enable 1: Wrapped burst sequence in legacy wrapped burst manner (default)
00 - 128 bytes
) 01-64 bytes
[1:0] Burst length 10- 16 bytes
11 - 32 bytes (default)
BIEH %

EEHZFHIpEEFAR LT —HFANFMES, ZARSEENANKEMRLE., &R

WIRIERT LABCE A 160 32. 64 8L 128 FHINTTMIKE, ERIHEMHEAE, HRIMARBY CAEE(L
BFfR, #RFEENFHNTARNKRE, AROEIAHAFNRGMUE, ARKREORRGMUE.
EEH L BEBTREFMLIIESHBIEREFITEFIRIAI,

BEHE

BAEHANFBBEEMMUEENARARKERNRE, ARREOESAREZINIT—TFIIHE 4
SRR ERRAMHRIAFHTH, EREERE CS# mBEFEREH. XMESRANEERENT—
THEAFENEERLIVES, AFE—RIARPERES NESHIEEET,

BN EFTMXERAFGEER, AfE, FLRES—THRN, AJUREESFHT—MNESRITIRAE

%o
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

B fFea=ialiAin
11 CRO[2] IR EH LT
Bit Default value Setting details
Hybrid Burst Enable
CRO[2] 1b CRO[2] = 0: Wrapped burst sequence to follow hybrid burst sequencing
CRO[2] = 1: Wrapped burst sequence in legacy wrapped burst manner
*r12 HEHEZFHIRE (Fi)
Start
Burst \Wrap boundary address Sequence of byte addresses (Hex) of data words
type (bytes) (Hex)
02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26, 28,
64 W 2A, 2C, 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E, 00
Hybrid 64 ther:aLFi)noer;Cre XXXXXX02 | (wrap complete, now linear beyond the end of the initial 64 byte wrap
group)
40,42,44, 46,48, 4A, 4C, 4E, 50, 52, ...
2E, 30, 32, 34, 36, 38, 3A, 3C, 3E,
64 W 00, 02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26,
Hybrid 64 th raLp once XXXXXX2E |28, 2A, 2C, (wrap complete,
enLinear now linear beyond the end of the initial 64 byte wrap group)
40, 42,44, 46,48, 4A, 4B, 4C, 4D, 4E, 4F, 50, 52, ...
02, 04, 06, 08, 0A, 0C, OE, 00
Hybrid 16 16 Wrap once  |yyyyyx02 (wrap complete, now linear beyond the end of the initial 16 byte wrap
then Linear group)
10,12, 14,16, 18, 1A, ..
0C, OE, 00, 02, 04, 06, 08, 0A
Hybrid 16 16 Wrap ONCe  |yyyyyx0C (wrap complete, now linear beyond the end of the initial 16 byte wrap
then Linear group)
10,12, 14,16,18, 1A, ...
0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 00, 02, 04, 06, 08
Hybrid 32 32 Wrap ONCE  |yyyyXXOA (wrap complete, now linear beyond the end of the initial 32 byte wrap
then Linear group)
20,22,24,26,28, 2A, ...
02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26, 28,
Wrap 64 o4 XXRXRX02 ) p. o€, 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E, 00, ..
2E, 30, 32, 34, 36, 38, 3A, 3C, 3E,
Wrap 64 64 XXXXXX2E |00, 02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26,
28,2A,2C, 2E, 30, ....
Wrap 16 16 XXXXXX02 (02, 04, 06, 08, 0A, 0C, OE, 00, ...
Wrap 16 16 XXXXXX0C|0C, OE, 00, 02, 04, 06, 08, 0A, ...
Wrap 32 32 XXXXXX0A|0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 00, 02, 04, 06, 08, ...
Linear Linear Burst XXXXXX02 (02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, ...
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

TFdRTiElAe

RRIER

BF R R S EE T AR BT M EE— NI IER KT S22 588 (CA) ERM1T, Z4A
HERA tacco R taccFR BRIIEIRBSFEBUR TN H5AR, SAREEM 3 Bl 7 MHERARSE, CRO[T:4]
FRE A T IERVIARIER 8, BIAERN 7 PEHER, AFEEINISEREMVIAIERE (AIREXT
REEML) 21, e LIEIRZERIA 200 MHzo

MRAEFEFHENHEN RN FFaR TR RARFEEDHIURF, U RWDS 557 CA BAEIE
NEBF, LISRIERBARIMIFTRIER, UATFRIFIRIEEI I FEETZRITEM.

BERTEIENGRBKZLEESYIAIER, £ CAHAE], RWDS ATRENE B FIH{KEF, CAHAE

RWDS BB A REMEREZTE CA ZENFES[HUIENKE, EAREEVIRIERRKIRINFTEREUE.
B UATEARFMEYIH S F 7R FUENRIRHITRITRIFTIRE,

B EIER

IR T — M EFFESHEIIL CRO[3], IBIZTE CAHRIEIIALR S RWDS IR H B BB R EFE HFEe k5
RN T ERTENEEFaR ZERNYIGER, LIETRERMIRER . XMEERYIIALER
52 HARFERTRREX, ERENMEXEEFREALIRHEEN FHEMR) BER, BE
MERZBNIAGY POR K E(IECE. RAAREREMRILEE(MUZRBEEER, HAFITHIRIER, X
URIFTEEFIMEREY, RWDS A4 RIREhA = EF,

IREh5RE

DQ # RWDS 554 . KEMBMRIEENRFAIZITME K., ELESTFESI CR0[14:12] IRt T —FiA
¥ DQ[7:0] #1 RWDS E S IHBINEY A%, MIBIBRAZMEHESI DQ F RWDS 55 FEHT, MMEmAREME
idd, FAMIRRESRESITN. A PORFZEMAIEE/I 000b, AT EFAI A HEiEDRY A+
&5

o

FrRBIEnERHMAE T Z &4, IR IIEEE (1.8 VE 3.0V) # 50°C TAY_ LR FHRIIRENESAIEAE,
RIBELZ. BEMEE (PVT) &4, EREANESHEETRR, MEIETIE. BERRIEEAHS, HE
Mg, MEIENMNR, BENASSURENRE, ERESER.

SRS N ML TEREMEE CERNNSIEESE—4, &S TIFRGNRERERE
%E,

REESB

LHHYPERRAM™ A FEA T RARIETTE, AILUBIE M CRO[15] BEN“O"REE T MR ERIF (DPD)
HIRFEERIRTS. = CRO[15] AR “07BY, B/HFSTE t pppinETIEINIEN DPD IRTS, HEFRERIFTIRIEED
=iFk, 7EDPD KA T, RAM HHEIERER (RRIFIMKR) . BH DPD REFEE S HfEBAL
= H1T EPORTMITE IIR1E, 1X CS F RESET# RILURH DPD Ao

ZDPDIRK TR WES. ELIFE, BESRERNNFTEEB" I,
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) o .
J\£ xSPI, 1.8V/3.0V ( mflneon ,

TFdRTiElAe

6.2.1.2 IESFEE1
ACE 1728 1 (CR1) AT EXHYPERRAM™BSFHIRIFIBET A/ N, RIFREFR SRR, BRI EE:

o BB BETIRIFR
i /tbl:l17kEE’{le.\

o lERER
+®13 EEFFE 1 (CR1) U5
CR1 bit Function Setting (Binary)
) FFh - Reserved (default)
[15:8] Reserved These bits should always be set to FFh
1 - Linear Burst (default)
[7] Burst Type 0 - Wrapped Burst
1-Single Ended - CK (default)
[6] Master Clock Type 0 - Differential - CK#, CK
. 1 - Causes the device to enter Hybrid Sleep State
[5] Hybrid Sleep 0 - Normal operation (default)
000 - Full Array (default)
001 - Bottom 1/2 Array
010 - Bottom 1/4 Array
] . 011 - Bottom 1/8 Array
[4:2] Partial Array Refresh 100 - None
101 - Top 1/2 Array
110- Top 1/4 Array
111-Top 1/8 Array
10 - 1ps tcsm (Industrial Plus temperature range devices)
. 11 - Reserved
[1:0] Distributed Refresh Interval 00 - Reserved
01 - 4ps tcsy (Industrial temperature range devices)

FHRIER

HYPERRAM™ 7E xSPI (J\%k) BERX T Z#FmMHAXEE, BILEMMNES, CRL[7] EFEFERZE
FEEFhER

SHFRFREY FhERY, BNAIRAY A ED B E, CR1[6] EFREFERAIIE,

TR 53 BE S Rl

ERO NI RIFEC B IE HYPERRAM™ R BRI FTRERR B CR1[5:3] 38 E IR EFEFIM—EB50 . XK T 1+
MR, BN BESRIFTENES,
BEEREE (HS)

HARAREITAEEHYPERRAM™ BEBFREHRHFPHEIEN, JUBHEBETREERERSUTEEZINE,
¥ 05 N\ CR1[5], HNESHKIEIRS. & cs# hRESHESMFIBH HS RESHE CR1[5]1IZE N 1, 15,
PORFEHENIESHB MM EL REARIRRS, EEE: POREHEMNSZARIF, MMhLEEESSA
ZEIETREE K,

RS 27of 57 002-24693 Rev. *E
2022-04-19



64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

TFdRTiElAe

DmIURIFTEIRR

DRAM FEFIE R E MR PBIFRE (L. ENRAA LUES T8 E RIS E]FRHI NI S N B 1THEYL
BEXRFTAIEE, R HRPF—TUEREIRESE AKX, EIHRLEREN, ZAXPYUKE EFfESET
B91T, MMEFHFTE (BIF) DRAMTFfERREITITHRIL,

HYPERRAM™ 28 E1E H shRIFTITRI B RIFIZHE. NEHENRESHEZENHE N1FiE280Y, A BEBTIR
1T, NRUNEBERIF, RIFNZESSFEMENENKBEANGSR, AEEHITRIH. NRERIE
SERR Z BIFFSAFTBOIEER B N, MIIFESIE7E CA HBIE)E RWDS IRTH AR BB, LIS RIEFISINFFIA
BYEE Z 2X MI9REEIRBY (8], LAE A FRIFTIRIEEF SAFIH IR Z HiSE Mo
BAREEFIFFERNRIFBTEIEREREENZHMEN, 10 R 14 Fim. XEFIE{TAIRIFTEIBTE],
FRE1THIRIFT AT LU ER SN EIFR AR B B HL A RISERL, WRIIDHt (GRARRIFT) ZRRIF, 9ETE
FNERA, HEEAEBRNEIRAEAOSEHEREITRIF. BRIFNZEERTRIFIRIES HEENE
PR, XiFEMESRMASKEEICTFRITHARFIRE, MMmERHLRIH =K EER ENIAE.,

R 14 A E)R YR Rl 3 i8] B

Device temperature (°C) Array re{:::)h interval Array rows Recommended tcgy (1s)
85 64 8192 4
105 16 8192 1

DRI G EZEZR EVAZRITIFEN BIE KR A LR, URGRITENEFSERRITOHN

R, XEFMIMREMEANFRNKERE T LR, UERFZER RS R ZEENRFTIRE,

Itk PRER

A9 CS LOW BARBYIE] (tesy o tesu EEFFETIRIFTEIFRERIARETIRRITHRAE, ARRKZITEERESF,
UHBREZED AR Z A LB FHEHRAKEEZNISRASTE2EI DB RRMER. BT t v
FREDINRIFTEIREY—F, FLEERRIFIRIERRAKE ENIIRERRE AR B FRER LA TE PR B
KRR ERIEERIFTIR(E

ENEBET tesy 8, EBH tegw FRFIZAEREMEH. XA LUBE ENFEEHIIIEEEEE tegy
FREIBT SR D KIZHRLI, HEBIENEEGBERGFRRITEL teoy BERAVBMIRIHE NMEHHEEI,
N R14 FIRERMCEE T, FEFIRIFERER, EIa LUEM tesy UATFEREAIENE, TN
UERRPLAINES TIERENNDN tesy B, HEBIRGTFIRERRBRSFBHERRLIERE, XU
Ei B BRI B IRIFER.
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o .
64Mb HYPERRAM™E /37 DRAM (PSRAM) ( Infineon |

EORS

7 EORE

R 15 R T B MEORSHENIZOESE

&R15 BEORSE
Interface state Vee/VecQ CS# |CK,CK#| DQ7-DQO RWDS RESET#
Power-Off <Viko X X HIGH-Z HIGH-Z X
Power-On (Cold) Reset 2 Vce/VecQ min X X HIGH-Z HIGH-Z X
Hardware (Warm) Reset > Vce/VecQ min X X HIGH-Z HIGH-Z L
Interface Standby >Vcc/VecQ min H X HIGH-Z HIGH-Z H
. Master
>

CA 2 Ve /VccQ min L T Output Valid Y H
Read Initial Access Latency

(Data bus turn around >Vce/VecQ min L T HIGH-Z L H
period)

Write Initial Access Latency | o . ) )

(RWDS turn around period) | — Vee/VecQmin L T HIGH-Z HIGH-Z H

Slave Output
Read Data Transfer > Vee /VecQ min L T Slave Qutput Valid H
Valid
ZorT

Write Data Transfer > Ve / VeeQ min L T Master OUQ/laustt\e/;“d H
with Initial Latency = ree/tec Output Valid )l?orT

Write data transfer without . Master Slave Output

>
Initial Latency!?®! 2 Vee /VecQ min L T OutputValid | LorHIGH-Z H
Master or
. [29] S . Slave Output
Active Clock Stop > Ve /VecQ min L Idle Valid or Y H
HIGH-Z

Deep Power Down > Ve / VecQ min H XorT HIGH-Z HIGH-Z H
Hybrid Sleep > Ve /VecQ min H XorT HIGH-Z HIGH-Z H
E sl

L =V||_

H=Viy
X=V)L 8k Vi

Y=VL 3 Viy VoL 3 Vou

X =V 2 Viy L/H =&

T =5 2 ZHEREI IR

Idle=CK A{EEBTFH CK¥ NEEBF

\:/%lid =FIE R ESHERENRISETF

/.

28. TANMAIERMBN (FIBIERANE) &5 RWDS BIEHEHA, HYPERRAM™ BR{HIG144R 1T CARR B)IRTh
RWDS, UIETmEERTELEKIER, ATENENIIBEEM CARIEZE, HYPERRAM™ES{FAJEES 4k
40K RWDS IRTh AT, &K RWDS BET ST ENAFETERE NHAEIE) RWDS, FHE
IRE NARfEA RWDS {ERNEIEIBISINEE, BEABIRMAFIETT (28FEN) »

29. BUEHELLEFNBRMEHELL "R EF#IA, DPD 7E53101/Y RSP HF#EIR,
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64Mb HYPERRAM™E [l DRAM (PSRAM) iT
J\£ xSPI, 1.8V/3.0V ( nrineon :
%

8 TEERT

8.1 EOF

FNREEINREERSHERBUEN (CS#=18) B—MEUA. RIFERORS. FIRET, BrcsH
M RESET# Z 5N S N a1 H &R IS 4R 2 B

8.2 B HFLE

RITER ANEIHELIREREER T UBER ST,

BRI HE IR DR R T IR RV IR RSP SRHEON I B THAEHREME. SMRIERE
B8] tacc +30 ns BY, /A BEHBALLRT. EERIHELRET, BESERNFEH AR EIHIE
B lcceINFHE35TRI“DC 4% FiRo

HENBSELLUEEHIEERN, BN ELERSE T RAIIFEER, BMEEXEERKEIEER
JAIHAA CS BIRERIHE BB, FHEBBAHENIZOBITEBREBT tacc+30ns FFHEANBRESFELE, XA
e E IR RERINEIR AR ERRES. —BERURNENBhEEER, BRI
EANEBREME. BREHEIERESHNFERRFER tesw FREl. CSHBMEER sy ZBIZNEERF,

SENHOGTFREBTRE, MAIUEERERNERIIMELN, F2, BIBEESTFRANEE
LEBY 8,

(3#7

Hohe XL atercy Cart - Laetleﬂ’(‘l)Q > “‘_ — -
RS Low XldemyQart R

[ RADS & Dtaaeedgediged

o7 IR IE Vo % amown |5

4 Comend- [« ReaxdDta———— |

(Host dives DJJ7:0] and Mentry drives RADS)
& 22 EEEHERIRMN AR #ELE (DDR) BO

s
30. £ CAfEIFHAE, RWDS FMRFEF, TEULIRERFIT, REEIE LR RE—MIRERITE,
AUMEREE A H IETE ML B Z RS MER B FF 4R,

HIEFR 300f 57 002-24693 Rev. *E
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64Mb HYPERRAM™E il DRAM (PSRAM) iT
J\£ xSPI, 1.8V/3.0V ( nrineon :

TIRERRTL

8.3 EBAKRE

EREEWER (HS) RE T, BERIBFERL (lus)o BIZME CR1[5] BN 0 HN HS RS0 BFEFSTE t BT
BIAREINER, EETENEFESTEPHNBIEEHSIRESH Eﬂ%&ﬁ%o ¥ CSHIRIE S B HRH HS IR
SHIGENL CR1[5] &N 1o LI+, PORE EHE(IKESHRBMHBREESARIERTS., PORMEHE =
ZRARIF, MMBhLEBMECEIERTEEERR, REZIHFIRERE terusfliEl. HFERAXLEEHSM
BREHS G, SHRATFSHENESARRKRSHEBIRKE

cs# 7/“" \\‘ /
oxh oK o X
High: 2X Latency Count
RWDS \ Low: 1X Latency Count
tusiv -
parro] Com Voo Woom N m s e X s )
Command - Address Write Data Enter Hybrid Sleep HS
(Host drives DQ[7:0], Memory drives RWDS) CRO Value thsiv
= 23 BE\HS £
cst ! | {
-tosHs P !
rt i texths >
= 24 B HS £i8
+®16 BAKERNFES#

Parameter Description Min Max Unit
thain Hybrid sleep CR1[5] = 0 register write to DPD power level - 3 s
teshs CS# Pulse Width to Exit HS 60 3000 ns

texTHs CS# Exit Hybrid sleep to Standby wakeup time - 100 s
IR 31of57 002-24693 Rev. *E
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64Mb HYPERRAM™E il DRAM (PSRAM) iT
J\£ xSPI, 1.8V/3.0V ( nrineon :

TIRERRTL

8.4 RER

TEREREFE (DPD) RS T, HIEEMRIREHZERATHERAIKT (Inrp )o 1BITE CRO[15] BN 0 3# N DPD K70
BHFE toponFTEIRNPREINER, HEFMBRIFIZ(EELL, DPDIRET, EMETEPNEIEEEL (FRIFTT
TR o ¥ cs# WohHERFARARRNEBERSHEEMHERE DPD K&, Ltbh, PORFEHEMRKS
HESHIR W DPD KT,

BREIFTREEE terppofiEle SEMAEM POR —1%, POR EREIFNNEEE tysHiEl. AF LRE
fAIEHIBE DPD f5, 24T 5 POR FHEEIFIIRE.

E: TEXSPI (J\£) B, REEBEANENERFTFREHER LA THADPD,

cs#

.’ y y y \ y Y
CK#, CK i I i X i\ i bt {
. A A A A A A A A

High: 2X Latency Count
RWDS — 1\ Low: 1X Latency Count

r \F \ \/ \/ \ \/ \

. [ cmp \/ cmp ) ADR \/  ADR apR -\ aDR RG. \ RG \

DA ————{ &y | < pi2e )\ pie X vse \ ma )\ usa A wma )
N\ J / \ N /

Write Data Enter De pP wer Down

CROValue ™ »t<4—DPD—»

mmmmm

- Addre! — -
(Host drives DQ[7 0], Memcry dr ves RWDS)

25 ## N\DPD &5

lttcsoro P !
<t
= 26 iR DPD {548
®R17 FREEERESK
Parameter Description Min Max Unit
t Deep Power Down CRO[15] = 0 register write to DPD power 3
DPDIN level - Ms
tesppp CS# Pulse Width to Exit DPD 200 3000 ns
texTDPD CS# Exit Deep Power Down to Standby wakeup time - 150 Ms

~,
~

3. BXIIEFH MCP HRETIR, 1BBIRE 2N TBER” 25,
32. VCCQ DIE_STK[1:0] EIEAS = EEIMNYRE o

HIEFR 320f57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

BRI

9 B SHAE
9.1 BB ARTEE

FiEREEE R 65°CE +150°C
WERIMERE 65°CE +115°C
EHEBE

Fra{Esis) -0.5V & +(Vc + 0.5V)
b e B S B 100 mA

Vee, VeeQ -0.5V FE +4.0V

9.1.1 BNESE A

FEDCEMT, WA /0 ESMNFRIFSF TN T Vss M Vee 2 18] FEEBIEFZIEERE), AT 1/0 AIRERET
Vss E -1.0VEEBIE Vee+ 1.0V, FFEEATEEREK N 20 nso

VssQtoVood [ Vo
L
- <20 ns o
Bl27 BRA il AR
. <20 ns -
Vec+10V  ————===—7——~"——
VssQtoVecQ [ N
28 BAIED HiRH

~,

/

33. WIARI/0ES LMR/NERBEN-1.0V, EBEEKIERRE, BN /0 ESAEERT VssE -1.0V,
KRBT (EHIK 20 nso T B 27, BIAEK 1/0 155 EMRABEREBEN Voc + 1.0 Vo TEEBEFIRHEAE,
HINBL /O ESAIBEE T Vee + 1.0V, HFEERTEHGE 20 ns, T B 28

34, B—RIEE—MEHITHITIE, SIEREREERE —F),

HIEFR 330f57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

(infineon

BB RE
9.2 HI B
®1s Bl 12
Description Min Max Unit
Input voltage with respect to V¢sQ on all input only
connections 1.0 VecQ+ 1.0 Vv
Input voltage with respect to V5Q on all I/O connections -1.0 VccQ+1.0
VccQ current -100 +100 mA
9.3 TEEHE
TEBEEX T —ERE, EXEREZERRIESRSERIEIT.
9.3.1 =EEE
. Spec .
Parameter Symbol Device - Unit
Min Max
Industrial (1) 85
] Industrial Plus (V) 105
Ambient temperature Ta - -40 °C
Automotive, AEC-Q100 grade 3 (A) 85
Automotive, AEC-Q100 grade 2 (B) 105
9.3.2 FREE
Description Min Max Unit
1.8 V'V power supply 1.7 2.0 v
3.0 VV¢c power supply 2.7 3.6

~,

35. BT HEBUHNEWNRATEEFITINIFI RS S HERXAMRR, XRAR—IMEE; #H
R EXER A HNE TR EBIERIRER O P ERAEREMF M4 TRThEERE, S KEL
THENEARTEBEFR MG TAHRESHMEFAIEL.

36. AEIEIREIR Vec/VecQo MK Vee= VecQ, —RMIA—NER, RVIHEDERLT Vsso

002-24693 Rev. *E
2022-04-19
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

Infineon

S
9.4 DC 4%
x19 DCHE (cMmos HB)
- .. 64 Mb )
Parameter Description Test conditions - Unit
Min | Typ[37] Max
| Input lea!«age current Vin=Vssto Vee,
LI1 3.0V device Reset signal high only Ve = Ve max 5
| Input lea!«age current Vin=Vssto Vee,
L12 1.8 V device Reset signal high only Vee = Ve max A
Input leakage current ViN=Vssto Vce, ) :
ILi3 . : 38 1Vee = Ve max
3.0V device Reset signal low only cc~vec 15
i Input leakage current 38] Vin=Vssto Vee,
1.8 V device Reset signal low only Vee=Vee max
CS# =V, @200 MHz, ’s
VCC =2.0V
lect Vccactive Read current \Scsf::;/ 'GL’V@IGG MHz, 15 28
CS#=VSS, @200 MHz, 30
VCC =3.6V
CS# =V, @200 MHz, . mA
VCC =2.0V
lcca Vcc active write current \Scsf::;/ 'GL’V@IGG MHz, 15 28
CS#=Vgg, @200 MHz, 30
VCC =3.6V
| Ve standby current CS#=Viy,Vec=2.0V 80 220
ccal (-40°C to +85°C) CS#=V)y, Vcc=3.6V 90 250 A
| Ve standby current CS#=V|y,Vec=2.0V - 80 330 .
ccap (-40°C to +105°C) CS#=Vly,Vcc=3.6V 9% 360
CS# = V||_|,
lees Reset current RESET# =V, - 1
VCC = VCC max
. CS#=V
Active clock stop current IL,
lccel -40° o RESET#=Vy, 5 8
(-40°C to +85°C) Voo =Vee max
mA
. CS#=V
Active clock stop current IL,
ICC6|P _AN° o RESET# = V|H, 8 12
(-40°C to +105°C) Vee =Vee max
CS#= VIH,
lccr VcccuwentduﬁngpowerupBﬂ Ve =Vee max, 35
Vee=VecQ=2.0Vor3.6V
Deep power down current 3.0V _ -
) (-40°C to +85°C) CS#=V|y,Vec=3.6V 12
Deep power down current 1.8V _ _ _
IoPD (40°C to +85°C) CS#=Viy, Vec=2.0V 10
Deep power down current 3.0V _ _
lDPD (-40°C to +105°C) CS#= V||.|, VCC =3.6V 15 HA
Deep power down current 1.8V _ _
loPD (40°C to +105°C) CS#=Vjy, Vec=2.0V 12
Hybrid Sleep current 3.0V _ _
lus (-40°C to +85°C) CS#=Vjy, Vec=3.6V 35 230

~.
~

/

37.  FH3IE100%£238 7M.

38. RESET#LOW JEIM DPD RSIBHH BTN ICC5 EAIERAMUL, 13 RESET# LOW ERjE)AY L. BB TLXEE,

BIEF

350f 57

002-24693 Rev. *E
2022-04-19



64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

B S
%19 DCiFE (CMOS E)  (£))
- o 64 Mb ]
Parameter Description Test conditions - Unit
Min Typl37] Max
lus (F_'}"g!icdtglfggcfc‘;”e”t 18V CS#= Vi, Vec=2.0V 25 200
lus (F_'Xg{icdtilfigs‘i‘g)re”t 3.0V CSH# =V, Ve = 3.6V _ 35 310 VA
Hybrid Sleep current 1.8V _ _
Ins (-40°C to +105°C) CS#=V|y,Vec=2.0V 25 300
Vie Input low voltage -0.15 x VecQ 0.35x VecQ
ViH Input high voltage 0.70 x VccQ 1.15x VccQ v
VoL Output low voltage loL = 100 A for DQ[7:0] - 0.20
VoH Output high voltage lon = 100 pA for DQ[7:0] VccQ-0.20 -
p=
37, F#3E100%£EE 7 M.
38. RESET#LOW ;B&IM DPD RSB H B ICC5 EfIRRAIRKUL, 1513 RESET# LOW HAEIMY ILEREXEE,
9.4.1 AR
&= 20 1.8V Eﬁgﬁﬁ[”’ 40, 41]
L. 64 Mb .
Description Parameter Unit
Max
Input capacitance (CK, CK#, CS#) Cl 3.0
Delta input capacitance (CK, CK#) CID 0.25
Output capacitance (RWDS) co 3.0 pF
10 capacitance (DQx) Clo 3.0
|0 capacitance Delta (DQx) CloD 0.25
x21 3.0 V EB R 4FE (39 4041
.. 64 Mb .
Description Parameter Unit
Max
Input capacitance (CK, CK#, CS#) Cl 3.0
Delta input capacitance (CK, CK#) CID 0.25
Output capacitance (RWDS) co 3.0 pF
10 capacitance (DQx) Clo 3.0
10 capacitance delta (DQx) CloD 0.25

p:

39. XEAERIKIHRIE, HEXERHELM E#TR,
40. MREARAREMEBIN, RBIEPATEANEMEHITNE. MV VcQ, HMAERE

S WRWESERIN 2=

DQR A F=BER,

41. IFER CK. CK#. RWDS I DQx ESRIBEBELMEGRMNERE, UATRRFIESHE
HERYELED, CS#RIBBEHAMAEE, ANECSHTAEN (REF) MBIELIEDQ S

% b2 BB XY ElIREF.

BIEF

360f 57
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

BRI

9.5 eI

HYPERRAM™ = B8 E A F B el LB ¥R IZN A EBEERES. VecHl Ve Q AEBTHEN. HERIRA
ElVee (min)ZA LR EB TR, SB[BUHRBFEE t HEIRERE BB IR,

L EBHAIB RIS R 8 . CS# MIMERMEAENNTE VecQ EMEE, BEZE EHBERENAE Voo (R/IME), 7RIS CSt
WIRFS BT, FRERER tyes. AILATE VecQ FIFE (CS#) ZEMfERA—NE B LR EBrE, R
ZeIEHR FEE,

YR RESET# £ EEBHAE] AR T, ][R t,AHNEDN, BEE RESET# TASEF, ty JAHHETE
F3F Xt DRAM FEFIITRIFT IR AT EH T TR IR 1Ko

MR E, 2SHEIRTIEEIETT.

Vee_VeeQ Ve Minimum

Device
lves | Access Allowed

N

CS#

RESET#

WL

29 RESET# NS &

Vee_VeeQ Ve Minimum

Cst# / \
‘ . ‘ Device
‘ ves ‘ Access Allowed
RESET# N /
& 30 RESET# J9{EBFBY LB
x22 EEME B2
Parameter Description Min Max Unit
Vec 1.8V Ve power supply 17 2.0 y
Vee 3.0 VV¢c power supply 2.7 3.6
tves Vec and VecQ = minimum and RESET# HIGH to first access - 150 Ms
p

42. EEEARTE (tycs) BEINAFRITE LML (RE) o
43. VCC Q E,‘JEEJ:TEQZ‘ZDLI—:J VCC *Hlﬁlo
44. Ve RIZRPTRER AR,
HIRFR 370f57 002—24232;3\1 ;I-;



64Mb HYPERRAM™E fll#r DRAM (PSRAM) ...—-F
J\£& xSPI, 1.8V/3.0V (ln ineon ,
EESHS

9.6 =

HYPERRAM™ R EBIR (Ve FEE Ve BIEBRIE (V ko) LAY, 234 AERTEEHYPERRAM™ , TEERIR
R E Vss B HAIE), Ve QMR NTHEFT Veco TEViko BT, SFEEKEESIETEUE,

Ve IR R FHZFTF VeeQ (Ve VeeQ)o

TEERR TR BERE V o LATHRIE , ¥IGEIREEBAATTIELEH (teo) APBEZE V &1 (Vrst) A
T, UEEREBXAZERMEVANERNEY (RWE31) .

WIREEEIIEP Voo RIFE Viko UL, BHEBEREIBURE, HEVcc BRETF Ve &R/IMERIE
BITIE. MR Ve RIETF Vrsr BIEFSBIEIHE top , MFTERIEPORITIZAEB T, EXFERT, T
W4 8 R RES M IEMAI A,

A
Vee (Max)
Voo |- , >
No Device Access Allowed | —
Vg (Min) |
.
’<tvcs Device Access
Allowed
Viko /
VRsT |
.
tPD
Time
El31 B E T
AT EBS37T4R T HYPERRAM™ 834 BV EE AR EX 5 Ho
®23 1.8 V= B EREFE
Symbol Parameter Min Max Unit
Vee Ve power supply 1.7 2.0
Viko Ve lock-out below which re-initialization is required 15 - v
Vigst Vcc low voltage needed to ensure initialization will occur 0.7 -
top Duration of Ve < Vst 50 - ps
=24 3.0V iE B BERREFE]
Symbol Parameter Min Max Unit
Vee Ve power supply 2.7 3.6
Viko Ve lock-out below which re-initialization is required 2.4 - v
VrsT Vcc low voltage needed to ensure initialization will occur 0.7 -
top Duration of Ve < Vrsr 50 - ps
:
45. Vo RIERRI LUZIE& IR,
e TE T 380f 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

BRI

9.7 k=R i
RESET# I NIZME T — Mg S thiR E B SRS BB 77 5%

7E teenfAiB], BRPFIFIRUR lccsFBIo  WNSR RESETH# FFEURFHRFE FEBT trenBTiB], ZF1HRFIRUL CMOS FENLEER
(lcca)o = RESETH REHMEREET (treHAE]) AR treufiE], FRIVFSLATH,

B E R HITLA T RE:

 FEEESHFRMEIEARINE

v 2 RESET# AR BT AN LE B RIFTIZIE - RTFPET IR AT

v SBHIZ R R S REEIRTS

v SRFISRFIRYRERBRE

RESET# REISEBEFF, ¥MEBRFRIE. BT ERFRIET RESET# LOW HiElELE, BBERIFITIT
HBREEEZTHRINME, FALFLEITAIRETIATE & 14 MM ERNESIRIFERA R . XAIEERSH

TEREMEUHAIB S Z IRIZENE K DRAM FE5 3R, ENMIRE DRAM FEFIEIETEREHENEER,
EHTINEEAIFRFRIEIE.

RESET# \ /

tepn

CS# \

32 BHENNFE

#+25 LEMEMSHK
Parameter Description Min Max Unit
trp RESET# pulse width »00
trH Time between RESET# (HIGH) and CS# (LOW) - ns
trpH RESET# LOW to CS# LOW 400
HiEE 390f 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£& xSPI, 1.8V/3.0V ( mfineon ,

BRI

9.8 R8I

R (R T — RSB DI HURS B o 7E tor HBI), SRRIEIRURIcosEB TR

R B (TS IT L TR

R B SERE BIHIAE

« BB AT L B RISTRIE - M SISERBA T

M ESRE, BNEEREIRE. MTERFREEEL, #AARFTHRBEBERIIAE,

E7E R4 FRALERIREDIRIFRIBIRRA, FLEITAIRERRIH. XAIRSSHAERGEMRENEREEEX
DRAMBESIES#E. ENNREDRAMIEFIBURTE R E (e B R HEM IR FHIERE,

26 REEMNF
Parameter Description Min Max Unit
t Software Reset transaction CS# HIGH to ~ 400 ns
SR device in Standby
e TE T 40 of 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)
J\£% xSPI, 1.8V/3.0V

B PR R
10 B PR 3RS

LA ER 934828 T HYPERRAM™ 284 BS E AAS RYAE X /5 Ho
10.1 MR K

(infineon

Valid_High_or_Low

=

High_to_Low_Transition

Low_to High_Transition

~

Invalid4<
B
ey

High_Impedance {
10.2 AC M54
Device
Under C
Test 1—]: )
& 33 Wik E
®27 ARG
Parameter All speeds Unit
Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 V)[46] 1.13 v/
ns
Minimum input rise and fall slew rates (3.0 V)[46] 2.06
Input pulse levels 0.0-VccQ
Input timing measurement reference levels VecO/2 Y
Output timing measurement reference levels ce

VeeQ
Input VeecQ / 2 ><< Measurement Level p-><VccQ / 2 Output
VS

]34 580 N RS A0 ) 2 e T

46. BB FIIR A I NRIZR,
47, MINFEHEEFE L Ve cQ/2 B CK/CK# X NEE,
48. E73 CK/CK# SYTRYNEY 2l i s RN E

BIEFH 410f 57

002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

B P AR
10.3 B eI
- @ fex -
- lokiP—— - | tckip —— B
CK# _ _ _ JERER
\ / \
ViX (Max)
VecQ/ 2
VIX (Min)
\ / \
CK - o _ _
= 35 B A
%28 B Ssh e 5 14950, 51
[52,53] 200 MHZ 166 MHZ _
Parameter~~ Symbol - - Unit
Min Max Min Max
CK period tex 5 - 6 - ns
CK half period - Duty cycle texmp 0.45 0.55 0.45 0.55 tex
CK half period at frequency
Min = 0.45 tck Min toxip 2.25 2.75 2.7 3.3 ns
Max =0.55 tck Min
=29 B AC-DCER S 41454 55
Parameter Symbol Min Max Unit
DC input voltage Vin -0.3 VecQ+0.3
DC input differential voltage v Vv 0.4
; o . ; & e e VecQ+0.6 v
AC input differential voltage Vioiag) VecQ x 0.6
AC differential crossing voltage Vix VecQx 04 | VecQx0.6

~,

/

49. I +5% BIBTEPELEN

50. B/JVMAR (RAtCK) BURTFERA CS#RATE] (tCSM)  FIRIERMHAKE,

51. CKH CK# BARIZRNBIN>1V/ns (WNIREAESMEN I 2V/ns) o

52. CK#{NATF 1.8V, BRAELER.

53. 3V a3 RARIHR RN,

54. Vip & CK_ERYBINEBTS CK# _ERYNB T 2 BN EERE,

55. Vi SINKRAZAN 2 B EAETITHSE T BAR8M0V Q/2, HENIERER Ve Q FIDC BRI 1L,
BIEFM 420857

002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£%& xSPI, 1.8V/3.0V ( mfineon ,

B R AR
10.4 AC F51%
10.4.1 EEE R
% 30 HYPERRAM™ 43 iE IR EX B FF & 4K
200 MHZ 166 MHZ .
Parameter Symbol - - Unit
Min Max Min Max
Chip Select HIGH between transactions - 1.8V . 6 6
Chip Select HIGH between transactions - 3.0V CSHI
HYPERRAM™ Read-Write recovery time - 1.8V -
. , tRWR 35 36
HYPERRAM™ Read-Write recovery time - 3.0V -
Chip Select setup to next CK rising edge tess 4.0 3
Data Strobe valid - 1.8V 5.0
. tDsV - - 12
Data Strobe valid - 3.0V 6.5
Input setup - 1.8V )
Input setup - 3.0V 1S
0.5 0.6
Input hold - 1.8V ;
Input hold - 3.0V IH - -
HYPERRAM™ read initial access time - 1.8V
. - tacc 35 36
HYPERRAM™ read initial access time- 3.0V
Clock to DQs LOW Z tboLz 0 0
CK transition to DQ valid - 1.8V ; 1 5.0 1 5.5
CK transition to DQ valid - 3.0V CKD 6.5 7
CKtransition to DQ invalid - 1.8V . 0 4.2 0 4.6 ns
CK transition to DQ invalid - 3.0V CKDI 0.5 5.7 0.5 5.6
Data valid (tpy min = the lesser of: tcxyp min - tekp max + 18
tCKDl maX) or tCKHP min - tCKD min + tCKDl m|n) -1.8V ¢ (56, 57] 145 ~ ' ~
Data valid (tpy min = the lesser of: tckyp Min - tekp max + PV ' 13
tCKD| maX) or tCKHP min - tCKD min + tCKD| mln) -3.0V :
CKtransition to RWDS valid - 1.8V ¢ 5.0 1 5.5
CK transition to RWDS valid - 3.0V CKDS 6.5 7
RWDS transition to DQ valid - 1.8V ;
RWDS transition to DQ valid - 3.0V DSS
- - - -0.4 +0.4 -0.45 | +0.45
RWDS transition to DQ invalid - 1.8V ¢
RWDS transition to DQ invalid - 3.0V DSH
Chip Select hold after CK falling edge tesh 0 - 0 -
Chip Select inactive to RWDS HIGH-Z - 1.8V ¢ 5.0 6
Chip Select inactive to RWDS HIGH-Z - 3.0V bsz 6.5 7
Chip Select inactive to DQ HIGH-Z - 1.8V ; 5 6
Chip Select inactive to DQ HIGH-Z - 3.0V 0z 6.5 7
5I ~ S, —_— e
56. 1EZEIR B 38 LURENEIBBE MBI,
57. toyBIFITEMXIEESE, FRTHEMSEE. MERERNHRFRIE
e TE T 430f57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

infineon

BY - #L A&

&30 HYPERRAM™ ¥ E BN F 28 (48)

200 MHZ 166 MHZ

Parameter Symbol - - Unit
Min Max Min Max

Refresh time - 1.8V
Refresh time - 3.0V
CKtransition to RWDS LOW @ CA phase @Read - 1.8V 5.5 5.5

tRFH 35 - 36 - ns

. tCKDSR 1 1 ns
CKtransition to RWDS LOW @ CA phase @Read - 3.0V 7 7
}tmon b‘% tcs! ‘;‘
\ \
[ [
cs# | \‘t - /
css tesH
[ tkwR=Read Wiite Recovery ——————— P> Hmjc = ACC?SS—»‘ ’4"41055
T \ VoY »(-_ Y ooy W OTV Ty oV VoY r 7 -X |
g %‘L__[\ A ) | Y AN WA A4 __) A )
7 1 I pltosz
»ltosv  High: 2X Latency Count 4 eyole latency - [ \
RWDS Low: 1X Latency Count / \

‘/ \\
/ \
' L toss oz
S tiH baLz teko »etosh

[ \/ \ \/ \/ \ p p / \f \
paro ——( @ (@ (e s s s f & = e —
. RWDS and Data '
|¢————Command - Address ——p»] are Edge aligned Memory drives DQ[7:0]
and RWDS

Host drives DQ[7:0] and Memory drives RWDS

Z] 36 RN R E — TRFIMER

cst [\ [

re——Additional Latency ——»

trwr = Read Write Recovery
| [¢—tacc = ACCGSF‘|

RWDS —/High = 2x Latency Count \ ’-(/_\_/L_

I
Low = 1x Latency Count RWDS and Data
Latency Count 1 —#<+——Latency Count 2 ’ are edge aligned

B cwo WADDR A RYADDR Dn Dn YO Dn+1
pa7:o] (% )5 Rk ok 7o X & Xxe)

|<’C0mmand~Address*| Memory drives DQ[7:0]
and RWDS
Host drives DQ[7:0] and Memory drives RWDS
& 37 R E R EMIMNVIER
44 of 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE % DRAM (PSRAM)

J\£%& xSPI, 1.8V/3.0V < mfineon ,

BY - #L A&

Cs#

ok \/ \V, \VARRY/ AV A VAR V SV
ok \\ // R 47\\ // N é’x_f\‘; ,,,,,,,, 43’\\ A

toz— >
RWDS /
toss
tDQLZ—" tcm{ kKD‘»L t;?/KDI tosk
Dn Dn \ Dn+1 Dn+1
DQ[7:0] < A / B A B /
38 BB H 3 ET 58 59 60
",
10.4.2 PN
31 EANNFEE
200 MHz 166 MHz .
Parameter Symbol . - Unit
Min Max Min Max
Read-write recovery time trwr 35 - 36 -
Access time tacc 35 - 36 - ns
Refresh time tren 35 - 36 -
Chip select maximum low time (85°C) tesm - 4 - 4
Chip select maximum low time (105°C) tesm - 1 - 1 us
RWDS data mask valid Gomy 0 - 0 -
+_ICSHI + :CSM _I
cS# [ \ e ——
lcss —-| lCSH
tewr =Read Writ(la Recovery "l“—l/\cc = Access —-l tess
S W o Ul M\ M\
L“r:sv F—bd cycle latency ’—otm
High = 2x Latency Count ”"W '.|t‘H
RWDS ———  Low = 1x Latency Count /—_\ /___
t!S
|‘_.l|5 ‘-.<tﬂl ”“illi
ba[70] \ | 1 X l(:..: X nnvr X ADOR Xl m: X r}n:n ) D X Dn o:’\_Xo 1_)_
1——Command Address —~‘ CK and Datq Host drives DQ[7:0)
Host drives DQ[7:0] and Memory drives RWDS WESNC . and RWDS
39 SN FE — TEIMER

pa

58. tewp M tekpl VB EE X 7 HHEE BHARERIG AR B,

59. tpss Mtpsy BX T DQ AEXTF RWDS BYREHEATIE], X2 CK | DQ IEIR Z BRI fRZE tckp 1 CK E
RWDS ZE3R tcyps o

60. F5F DQ #1 RWDS 2HEREAVIAHZERY, B tekp F tepps BER—EE (LHERMILEET ) o

RS 45 of 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

Infineon

LS Edm

11 YpEiE O

11.1 FBGA 24 IR 5 x 5 P51 i3
HYPERRAM™ 284K ARSRILEKMIFES! (FBGA). 1 mm [B]EE. 24 BK. 5x5 BKFEFIEZEE, THRRTH6mmx8

MMo

1 2 3 4 5
A . . . . . . N .
RFU  CS# RESET# RFU
B ’ ’ ’ ’ .
CK#  CK Vss Vee  RFU
c . * . ’ ~ .’ . ’ N D
VssQ RFU RWDS DQ2 RFU
D - ’ ~ ’ “ ’ . ’ - ’
Ve DQ1  DQ0 DQ3 DQ4
E . ’ . ’ “ ’ . . '. ‘
DQ7 DQ6 DQ5  VeeQ VssQ
& 40 241K FBGA, 6 x8 mm, 5x5IKiE, (FHLE
*
RS 46 of 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

Infineon

bl

11.2 ENECT S

’ \—P\N Al

TOP VIEW afo.15[c] SD}-|— CORNER

/INDEX MARK
PIN Al &

CORNER

BOTTOM VIEW

U CJI_O0J_CI1 1]
Al [2]o.10[¢]
SIDE VIEW

24X Qib

@ 0 15 (M) C

ces 0.08 m

DIMENSIONS NOTES:
SYMBOL

MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994.
A - - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 020 - - 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC

4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
E 6.00 BSC
o 200550 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
- 200550 SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
D . . DIRECTION.
E . A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME. DIMENSION
N " é "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
&b 035 040 045 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eE 1.00BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D
b 1.00BsC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
) 0.00 BSC
s WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.

SE 0.00 BSC :

"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION

OR OTHER MEANS.

10. JEDEC SPECIFICATION NO. REF: N/A 002_15550 *A

=] 41 SRIVBRMPES 24 Bk 6 - 8 - 1.0 mm (VAA024)

RS 47 of 57 002-24693 Rev. *E
2022-04-19



64Mb HYPERRAM™HE F|#T DRAM (PSRAM) -"'F
J\£& xSP1, 1.8V/3.0V In Ineon :
DDR FROXF 7515 EXE @ (DCARS) THAE

12 DDR HCh I FT RN 8E (DCARS) ThEE

HYPERRAM™ES 1R 7 —FENiE4FiE, A LASKIIRWDSIE SAEXT FiENEuRm AR TR (FB%8) - 1R
EITE RS (OPN), FEESRMHIRMHLY %,

LR DCARS 4IRS, - NEDEBIEEEN PSC/PSCH# RE CK/CK# BN RWDS ISR EH, F-1
A EhiE E 2 CK/CK# B9, HAB#E 90 E, LUE RWDSIHEE T DQ ESBEMEUEETOMH L. AT,
CK/CK# # PSC/PsC# Z BV E MBI E R B F Lt DQ ESEREIEE A RWDS IIEHIIE, LUE
RWDS R RV EUIR IR B 2 H (RIS RWDS 1854H X AYETE],

SN\ &iHAB A fER PSC/PSC#, PSC I PSC# AJ 33 IREN NREBFAZ BT, HEFESNEHHEAIE
IR IR BN SRR Fo

PSC/PSC# FF xSPI (J\£k) 2fF. WIREFBIRIET, WIE PscH I AERET, BRFFEEL
FHIRE (R

12.1 8 DCARS 5 S xSPI HYPERRAM™ = R iR

—| RESET# V:gg ﬁ
—— | CS# DQ[7:0] |<-t—m
—p| CK RWDS |-d—p
—— | CK#
— | PSC
— | PSC# v

Veo Jv

42 8 DCARS 1= S EIfY xSPI F= f
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64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

DDR RS FF1ENI%E @ (DCARS) THEE

+ 32

E5#dk

Symbol

Type

Description

CS#

CK, CK#

PSC, PSC#

Input

Chip Select. xSPI transactions are initiated with a HIGH to LOW transition. xSP!I
transactions are terminated with a LOW to HIGH transition.

Differential Clock. Command, address, and data information is output with
respect to the crossing of the CK and CK# signals. Use of differential clock is
optional.

Single Ended Clock. CK# is not used, only a single ended CK is used.

The clock is not required to be free-running.

Phase Shifted Clock. PSC/PSC# allows independent skewing of the RWDS signal
with respect to the CK/CK# inputs. If the CK/CK# (differential mode) is configured,
then PSC/PSC# are used. Otherwise, only PSC is used (Single Ended).

PSC (and PSC#) may be driven HIGH and LOW respectively or both may be driven
LOW during write transactions.

RWDS

Output

Read-Write Data Strobe. Data bytes output during read transactions are aligned
with RWDS based on the phase shift from CK, CK# to PSC, PSC#. PSC, PSC# cause
the transitions of RWDS, thus the phase shift from CK, CK# to PSC, PSC# is used to
place RWDS edges within the data valid window. RWDS is an input during write
transactions to function as a data mask. At the beginning of all bus transactions
RWDS is an output and indicates whether additional initial latency count is
required

(1 = additional latency count, 0 = no additional latency count).

DQ[7:0]

Input/
Output

Data Input/Output. CA/Data information is transferred on these DQs during Read
and Write transactions.

RESET#

Input

Hardware RESET. When LOW, the device will self initialize and return to the idle
state. RWDS and DQ[7:0] are placed into the HIGH-Z state when RESET# is LOW.
RESET# includes a weak pull-up, if RESET# is left unconnected it will be pulled up
to the HIGH state.

Power supply

Array Power.

Input/Output Power.

Array Ground.

Input/Output Ground.

BIEF
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64Mb HYPERRAM™E T DRAM (PSRAM) .—-—F
J\£% xSPI, 1.8V/3.0V (ln ineon ,

DDR RS FF1ENI%E @ (DCARS) THEE

12.2 74 DCARS BYHYPERRAM™ /=G — FBGA 24 Bk, 5 x 5 [E%FIfiE
1 2 3 4 5
|
A . ’: v ’: , . ’l “- ‘1
RFU CS# RESET# RFU
B .. e e - L.
CK# CK Vss Vce PSC
VssQ RFU RWDS DQ2 PSC#
D
VeeQ DQ1 DQO DQ3 DQ4
DQ7 DQ6 DQ5 VeeQ VssQ
& 43 24 3R FBGA, 5x5IKItEE, (FHE
12.3 4 DCARS FXYFEEY HYPERRAM™ TEfi&2s

XE R RAEEMSIXA T E X DCARS #5EH BB ¢, RWDS MIEHEZ BIRYX Ro

—

| -.—tcss——( }-7%3.0 = Access time 4°| ’___‘(tcss
CK, CK# / I R O (| |
}_7

—4 cycle latency
PSC, PSC# A | / _ \ | m . m _ J'(

RWDS —— i t;:'r;g Geie /_\ /_ L—
}~—t g -(t,,, —tpaz “{ *‘I‘cw _tDZ’l

3 [ emo cMD DDA DDA apoR Y Apoa | D D Dn+1 Dn+1
DOI? * D] ]l [Thgﬂ [7'“| F’H'J-ﬂ ?31"B| nee -0 Jr _A'1 H-I g [-:

F—Comma nd-Address —-{ RWPDSSCH'"J”BC* Memory drives DQ[7:0]
oy

and RWDS
Host drives DQ[7:0] and Memory drives RWDS

Z 44 HYPERRAM™7Z i 28 DCARS BYFF[E (61> 62 3]
P
61. FELWILL CK = {RFEEFHM CKe = BT RKE. ERIMFIELZAT, CS#UREEREF,
62. ffiE2sTEIRENEAAAAIEIIXEN RWDS,
63. LGRS T N HAGERUNRE, THRREFIMITBIER.
HIRFR 500f 57 002-24693 Rev. *E
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64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

DDR RS FF1ENI%E @ (DCARS) THEE

>f

cs# /7
it }«tcsgu—'(tcss
CK CK# jﬁ—[k\ | ;‘(& Z\}L __ b 2)_; _(\ . / \
PSC,PSC# L WITA_ _ﬁ v A
—t Iﬁ»td \_'(tPSCRWDs tDsﬂ
RWDS /7 —KX—FL/_
o] jtcw
—tDQLz;'( o] oy —toz—»(
DQ[7:0] < On o o o
RWDS and Data are driven by the memory

45 DCARS ¥HEH R B (646>:6667)
*33 DCARS IREXBYF
200 MHZ 166 MHZ .
Parameter Symbol - - Unit
Min Max Min Max
Input Setup - CK/CK# setup w.r.t t
PSC/PSC# (edge to edge) 1S 05 06
CK Half Period - Duty cycle i ' '
(edge to edge) H
HYPERRAM™ PSC transition to RWDS ns
transition tpscrwps - > - 6.5
Time delta between CK to DQ valid and
PSC to RWDS[68] Q tPSCRWDS - tCKD '1.0 +O.5 '1.0 +O.5

~,

/.

ELWAMLL CK = (REBFH CK# = BERFREIE, EEIFIELZA, CS# BILREIEFZBF,
ZEIERT B 42 (VIR O RNLOE, WEE BRI E R IES AR Y e s A1 B s

CK EI PSC BYZEIR (#B{iZE) HAxSPI ENUERO (FEWH) =6, BEETE 40 F 140 E 28], LAERF RWDS

WEETHIEEREON, FEERBHNREMNEIEER] RWDS BIRIFTEl, RWDS BIEIRIR EFREF
BE] A9BSR xSPI ENIEOKITHAE, FHERE xSPI MAEX SRR,

xSPI Y B EK tepM teko X EIRBE XA RARVEEBEFZ LU E, AT RWDS # Data BR—2841E4E

EBEFREEFG TRVREE, FEL top togpERSZEL (LHERNEERZX)

51of57

64.
65.

HEIRAHATE MBI R
66.
67.
68. RHEE, HIF100%2 T M,
HOEF A
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64Mb HYPERRAM™E Flli#r DRAM (PSRAM) o .
J\£% xSPI, 1.8V/3.0V mfmeon ,

TESE

13 iTHERE

13.1 ITEEBE RS
TR R S I FTERAB AR

S27KS 064 1 DP B H 1 02 0

—|;> Packing type

0=Tray
3=13"Tapeand reel

Model number (Additional ordering options)
02=Standard 6 x 8 x 1.0 mm package (VAA024)
03=DDR center-aligned read strobe (DCARS) 6 x 8 x 1.0 mm package (VAA024)

'————» Temperature range | grade

| = Industrial (-40°C to + 85°C)

V =Industrial plus (-40°C to + 105°C)

A= Automotive, AEC-Q100 grade 3 (-40°C to + 85°C)
B = Automotive, AEC-Q100 grade 2 (-40°C to + 105°C)

L » Package materials
H = Low-Halogen, Lead (Pb)-free

» Package type
B = 24-ball FBGA 1.00 mm pitch (5 x 5 ball footprint)

> Speed
GA =200 MHz
DP =166 MHz

» Device technology
2 =38-nm DRAM process technology - HYPERBUS™
3 =38-nm DRAM process technology - Octal

> Density
064 =64 Mb

» Device family
S27KS or STOKS Memory 1.8 V-only, HYPERRAM™ Self-refresh DRAM
S27KL or STOKS Memory 3.0 V-only, HYPERRAM™ Self-refresh DRAM

HIEFR 52 0f 57 002-24693 Rev. *E
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64Mb HYPERRAM™E Rl DRAM (PSRAM) o
J\£% xSPI, 1.8V/3.0V mfmeon ,
TMiES

13.2 BENAE

WEAGRIIH T I AREHRNEE, R34 SEERASHELEMENR. NEBINSEHASHTA
HHTREIELNAS, BFEREEHMRHEENR.

—,
&34 BXUAS - ik
. Package . .
Device . A ) Model | Packing Ordering part .
. Density | Technology| Speed | material, and Package marking
family temperature number| type number
0 S27KL0643DPBHI020
DP TKL0643DPHI02
3 S27KL0643DPBHI023
BHI 02
0 S27KL0643GABHI020
GA TKL0643GAHI02
3 S27KL0643GABHI023
S27KL 064 3
0 S27KL0643DPBHV020
DP TKL0643DPHV02
3 S27KL0643DPBHV023
BHV 02
0 S27KL0643GABHV020
GA TKLO643GAHV02
3 S27KL0643GABHV023
0 S27KS0643GABHI020
BHI TKS0643GAHI02
3 S27KS0643GABHI023
S27KS 064 3 GA 02
0 S27KS0643GABHV020
BHV TKS0643GAHV02
3 S27KS0643GABHV023

13.3 BHAEE — FHI4/AEC-Q100

£ 35 FIH T RHEEM/AEC-QL00 JAEFHITRIHEMETNELE., ZREMEMASHNLHTMEH. WE
WIMSEASHWAAMH THRRMELENAS, 559 SNEEAR.

X9 AEC-Q100 k= friR it =S HUERRR (PPAP) 2¥%

AT EERS 1S0/TS-16949 FR &R B i N ARV A UE S PPAP 55 fEFRY AEC-Q100 K™=, 3F
AEC-Q100 &= mMHIEHIERATTL RS 1S0/TS-16949 HIE K,

X FAERERS 1S0/TS-16949 FEMNIREIHN A, FITEREARE PPAP Z1FHY AEC-Q100 K™= o

&35 BXMASE — FEFR/AEC-Q100
. Package, . .
If)aer\:i:e Density | Technology| Speed | material,and nﬂ?ndbe ;r P:Ck:‘g Ordgrrltng Package marking
y temperature yP zumb er
0 S27KL0643DPBHA020
DP BHA 02 TKLO643DPHA02
3 S27KL0643DPBHA023
0 S27KL0643DPBHB02
S27KL 064 3 DP 0 TKL0643DPHB02
BHB 02 3 S27KL0643DPBHBO02
3
0 S27KL0643GABHB020
GA TKLO643GAHBO02
3 S27KL0643GABHB023
BHA 0 S27KS0643GABHA020
TKS0643GAHAO02
BHB 3 S27KS0643GABHA023
S27KS 064 3 GA 02
BHA 0 S27KS0643GABHB020
TKS0643GAHB02
BHB 3 S27KS0643GABHB023
HIRFR 53 of 57 002-24693 Rev. *E
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64Mb HYPERRAM™E |5 DRAM (PSRAM)

J\£% xSPI, 1.8V/3.0V

YRR
14 4aB&IE
%36 A3 R {E V48RS
Acronym Description
CMOS complementary metal oxide semiconductor
DCARS DDR Center-Aligned Read Strobe
DDR double data rate
DPD deep power down
DRAM dynamic RAM
HS hybrid sleep
MSb most significant bit
POR power-on reset
PSRAM pseudo static RAM
PVT process, voltage, and temperature
RWDS read-write data strobe
SPI serial peripheral interface
XSPI expanded serial peripheral interface
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Symbol Unit of measure

°C degree Celsius

MHz megahertz

pA microampere

us microsecond

mA milliampere

mm millimeter

ns nanosecond

Q ohm

% percent

pF picofarad

v volt

W watt
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Document A
version Date of release Description of changes
*D 2021-11-25 Changed document status to Final.
Migrated to Infineon template.
Table 19: Fixed typos in I ;; and I, Max. limits.
Table 30: Updated Min. and Max. values for 166 MHz RWDS transition to DQ
. valid and invalid. Add notes to tpy.
E 2022-04-19 Added Figure 38 and related notes.
Table 34, Table 35: Updated valid combinations.
Deleted Table 35. Valid combinations - DCARS.
Deleted Table 37. Valid combinations - DCARS automotive grade / AEC-Q100.
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