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'l’i ‘E‘E X = =]
Read transaction timings Unit
Maximum clock rate at 1.8 V Ve /Veco 200 MHz
Maximum access time (tacc) 35ns
Maximum current consumption Unit
Burst read/write (linear burst at 200 MHz) 22 mA/25 mA
Standby (105 °C) 1.55mA
Deep power down (105 °C) 15pA
ZIEE
CS# ®
—> (]
©
—> § Memory
CK/CK# o
x
RWDS
Control P Y Decoders
/10 Logic
DQ[7:0] Data Latch
<
RESET#
—
<« » | Data Path
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256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
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5%

1 B

3 X)& 256 Mb HYPERRAM™ 23144 @ — =R CMOS. BRIFIDRAM , HH8 xSPI (J\£&) #%0. DRAM pE5IfE
RHREEHARFIISRTT, 3 xSPHEO TN (FF) RERIHTE NFAEBRE, B[ HARIRIFRITHIEZ
IEEIEDRAM EYRIFTIE(E. BT AZEEFNEBRTARFIRIE, FULEENEFR, DRAM FEFIFLEES
BT, TERIFENAI(REBENE, FEit, Z7FMEREAERMEIR (954 RAM (PSRAM),
HFORAMEBTIE R B EMEARI T AR, FALERENRFIREHAZRKE, UEEEEN AR
ZIERIFTIR(E. WREMEBISTEERIFIRIE, WENMLPRHIER BT EH A FERE R TR IS
IN#NAIRENGER,

1.1 xSPI (J\£) #0O

xSPI (J\&) B—MSPIRAMNEBEFESHE. ZHF/\N1/OBIDDRIEZEO, xSPI (J\£) HHYDDR
WTE DQ WIN/AHES L& I ARREER N EIEFTT. xSPI (J\L) LEHAIREES NIE{EH
— &5 16 UTEARL, NEFRAMIEFITES AT ERERN L EF NS AR N2 NI DQ 155 L&
MBI 8 (I FERVERIE. FREMAMMmHIISELV-CMOS A, BIAREMITEEHES (OPN), 2240
£ 1.8VVCc/VCCQ (¥~#F) , BAFBES (Vee) 1 1/0 42 hes (VCCQ)EE,‘;E\o

xSPI (J\£R) EMSNMERESNNEES—NMES, MtIEABIEErIIEN, FHMEmmnT:

v BMEIERLL Cst AR TEIIE, L Cs#iREISEFLER,

v BITERER (CK) tRZENMZEERZ S MIs—AUNEE. FrEERELEESD CKiE (DDR
B S

FNMEREE— 16 IIES, ATERERITHSRMISENSEE, 16 (IESETHE 8 IR{E,
TERTEPRY R AR ER & X AR RIAY 8 (iR 1ERD,

v IESHTLIRIRIIRY, tE] LARRMEMIIE L LUEIR 834 R A 168 851 B SR IR 3R
IEEVERITERUEA 2 FEE—ERILRAYE), EREERUEZE R CK AR, CK AREEAREE
MERERE R, EEMMIE SN ERSY, FiE25@ITIE RWDS (SR ESETRERIETEE
ENYMNBYHEIR B 8] 7 BEIX B PR B BURIFF BT 18] (tren )o

BN FHRNERAEELRE,

B NFESSMEHmEIAI 2 FEE—RILRAYE, ZIERETERIILEEEI/L CK B, EEFSA
EiastiRERIE], CKE#BMMMAE I, EEANIESMMUETS, FiEE5H@ETIE RWDS ESRIESE T
RERIEREAFHIRIFTETIE] (trer) T EENIMYIEIRBY B,

 EFRE TR, BRI LS AR MERESE L (MSb) FriamesfHiaN. BIEF TTANS T HE
UBEFEMERT MSb BEAMB . FREEIEF T U E S AEREMANF A NHTE .
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
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BhR
/ \ [
CS# / \ /
\/ VA
CK#, CK A X
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ /
. [ emo \/ emp )
DQ[7:0] 2T 2T
l<«—Command—»
(Host drives DQ[7:0])
E1 xSPI (J\£) {X#5< 5% (DDR)
CS# / /
S D S G T
High: 2X Latency Count
RWDS Low: 1X Latency Count
par70] o e e o s s )
- Command - Address ¢ Write Data— |
(Host drives DQ[7:0], Memory drives RWDS)
= 2 xSPI (/\£%) TEERE N\ &4 (DDR) (FEREA) [

\f \f \f \f \/ \/ YR i / \ / \ /
CK# CK A A A A A hi A A \ ) A } A A A }
4 JA i\ i i\ \ ! \ i\ ] \ ! \ / \ /

<« Latercy Caunt (1)

RWDS acts as Deta mesk
ora——————— | @ WS A& s s ‘ o ) ) e —
- Conmend - Address > [ Wite

(Host drives DQ7:0] and Mermory drives RADS) (Host drives DQ7:0])
&3 xSPI (J\&X) B\, A IXIEREH(DDR) (FFESREFHIBAN) 23]
paa
1. BEERENEH{NEBATFEFESRE N
2. HENIKEIAIRWDS,
3. $UE DinA ] DinA+2 # Rk
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

e
3%
) . ) e i ¢
\f \ \ VY \ / y / \ i
o, o L S S U N T N O N U T N R
‘ ‘ ‘ ‘ ) )
{<«——Latency Count (2X)———]
S High: 2X Latency Count
Low: 1X Latency Count
RWDS acts as Data Mask
Q0] [ oo \/ aw \/ ar [ ax MR\ AR\ « oA |/ Dnast DinAv2 DinA+3
\ora oo )\ opr2g | e wsg )\ ra | ) ) 0 0 70
Command - Address |«————\Write Data——p»]
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQ[7:0])

= 4 xSPI (J\&) B\, BH 2XE:R1E5i(DDR) (FFHESRMEFIT N\) 5]

J—
cs#
\/ \f \ \/ \f )\,/ \/ \ \f \ \ \f \
O K s’x A A A f A A hog A J A h i i 1
)
Hgh 2X Latency Count < Letency Gaunt (1) > — —
RADS— | Low XLatercy Cant / \ / \ '
RWDS & Deta are edge aligned
[ \/ \ \ . [ \ \
o % [ %[ & &R » (o o e e —
- Commend - Address > 4¢—Read
(Host drives DQJ7:0] and Menory drives RADS) (Memory drives RADS)
=] 3+ 3 o s 6
E 5 xSPI (J\£%) %EX, 1x ZEiR{&% (DDR) (FREIREY) 6
cs# ﬁ [
¢
:; y Y R Y \ \ Y \
CK#, CK A A A Ao A b A k A A
H\Latency(:wnt/(m—ﬂ
raos ——J High: 2X Latency Count | [\ [\
Low: 1X Latency Count L / \ /
RWDS & Data are edge aligned
/ \ \ ¢ N [ oo . \
b —————{ @ | ® [ &) &) & & § e o e
Command - Address————————9»| |« ReadData—— |
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RADS)

= 6 xSPI (J\£&) i£EY, 2X ZER{E% (DDR) (FRrEigEy) M

~,

/

4. RWDS TEHE LML A HAN R HYPERRAM™ IXEh, FEIRY 2 18, AIEHENIKE)LUATTEIER o

5. #43E DinA # DinA+2 # E ko

6. RWDS HHHYPERRAM™IRTH, H5HIEXTTF.

7. RWDS 7@ <t AR FHHYPERRAM™IR S, SEIR 2 (23R, AEEXIEL), SEIBEBEIXTT.
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256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V

= R

2 = BER

256 Mb HYPERRAM™ 284 21.8 V [%5IF01/0. A BRIFZIZSRAM (DRAM )o HYPERRAM™ 2834 1 XN R LR
HxSPI (J\£R) M#LIZEO. xSPI (J\£) EORAB S (1 FT5E DDR#IELR) HENXERFRE (16
IEEE) bR, EEUEHES NI ERRM 16 UEUE (MMRIER ) - BAERMETDT

B PRI HATREN 16 (i8R (B 1EIEMIIAIREN 8 1) »

—»| RESET# Vee :T

Veca
—p| CS# DQ[7:0] |t—p
—— | CK RWDS |-t—p
— | CK#

Vss
Vssa

&5 xSPI (J\£&) HYPERRAM™j&[]!8]
2.1 xSPI (J\£R) #&#0O

EERREE=THEARRE X Bin{T/5t, AERVIEEEER tacc . EZHIAN CAZBS, FiEES
B2 3E RWDS E S IR sh A E BT RIs R E B EVIIAER AR _E1EMNFTEEBIRIFTETIE (tren )o
EIXEY (HEN) FimdAE, MuidRERE (FiEN) &, TUEEEE AR UBIR & MEIRT MiZ
ITIREY (HEN) HEMEuE. HEEANEURLENXNN, 2348 BohMFEE3FES PiRE /5B T —1T,
PISZ FRE SN R A R, TIRENE B N SUBERH TR IARIFES IR T —17, B ASSIMLMEIRRE
RAEIRE, MMIRMRFERRT 400 MBps IIEMNRER (1 F77 8 [WHIESZE) *2 (BUIEFTHLE) * 200 MHz
=400 MBps) o

ped
8. CK# ATENRIET, BA%,

HIEFR 80f9 002-31339 Rev. *C
2021-09-27



o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

ESiEA

3 554 8A
3.1 W/ HET
xSPI (J\%%) HYPERRAM™{E SR 1 Fir. BEBFERESBIMHERENS (#) R

®1 I/Of&E7v
Symbol Type Description

Chip select. Bus transactions are initiated with a HIGH to LOW
CS# Input transition. Bus transactions are terminated with a Low to High
transition. The master device has a separate CS# for each slave.

Differential clock. Command, address, and data information is
output with respect to the crossing of the CK and CK# signals. Use of
CK, Ck#® | Input 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.

Data input/output. Command, address, and data information is

DQI7:0] Input/output 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

RWDS Input/output additional initial 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).

Hardware RESET. When LOW, the slave device will self initialize and
return to the standby state. RWDS and DQ[7:0] are placed into the
RESET# Input, internal pull-up |HIGH-Z state when RESET# 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 Power supply Array power.
Veco Power supply Input/output power.
Vss Power supply Array ground.
Vssq Power supply Input/output ground.

Reserved for future use. May or may not be connected internally, the
signal/ball location should be left unconnected and unused by PCB
routing channel for future compatibility. The signal/ball may be used
by a signalin the future.

RFU No connect

Pt >N
9. CK# ATENBHIETN, ErlLEERE. MBREZDENIEHIZE, B Ckt BN IBIEZERIV X
Vsso, BRBEHEE,
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xSPI (J\& )fZHi¥15

4 xSPI (J\& T i1+ 1E

xSPI (J\£k) EAHERI A= RESEIRE cs# Wah AR TRA L. AE, EEH CA FRFHAETIR,

X FFESIEEFMH, xSPI (J\&) FHRBSERREESFER 0 PHERITHISEE X ERRE#HTTIT
B (FESEANTRARETIERITE) . FHENMIAEFAFRIIAERITEET RWDS, S1RTE CA
[EHARATE] RWDS AMREEF, MIRA—MERITEL. WIR7E CA BEHARAE RWDS AEEBT, NEmARIM
HEIRITEN, —BXUIERINHSER, FifssmiaiaREEiE RWDS Hiat BAREUE,

TEIREVEE S mHAIE], IREVEIERYRI A4S RWDS IEREEHRXTTT, REEHE CS# NREBFHAEILkE:
e, BEMSASEt. EEARERANZAK, URMELEFMESRHETO BRI
EEANHIESWERE, SABESHHDEHFONTT. STMFFE—NFHEIET CKB EFAGH
FERRHIR, ME _NFTE CKATFEAIHEIR. RWDSH ENIROIRCHEALIERNL, SBIERS
NB RWDS AZEBTH, ZFTRRFKREETIFSHAE. JIEHRS NE RWDS HREBTHY, %
ERERBNET R, BFEVET AR L WERIEYRE) RWDS, EItbEMNAMHYPERRAM™ 23 (4+ER T 5 S
RENCRRNEEERHOARERTELR. AEZNENREFAAKERELERTEEFFS0
o

EIEHERHREEHERKEARSE, MEEHABETAFRIZINFRDSE S8MEHRIRREIX
FEFR R RE— MRS, GER7ERE— Dbl 2 SMEFITH &R R MMt ST L IR RYEHE.
HEF= WY, AILUETR cs# BT s B RPER LA SR IR AN F 4o

B P REEBHIETT. 3 CS# AR, BIFhAgERE= M.
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

xSPI (J\& )fZHi¥15

4.1 15 M aL /BRI B
=2 gl
Command Code CA-Data I?gg:::f Latency cycles (tlv);tteas) Prerequisite
Software reset
REST ENABLE 0X66 8-0-0
RESET 0x99 8-0-0 RESET ENABLE
Identification
READ D20 | OxoF | 8-8-8 | 4(0x00) | 37 | 4 |
Power modes
DEEP POWER DOWN | 0xB9 | 8-0-0 | 0 | 0 | 0 |
Read memory array
READ (DDR) | OXEE | 8-8-8 | 4 | 37 | ltoe |
Write memory array
WRITE (DDR) | OxDE | 8-8-8 | 4 | 37 | 1toe | WRITEENABLE
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
WRITE ANY REGISTER| Ox71 | 8-8-8 | 4 | 0 | 2 | WRITE ENABLE

p:

/.
10. M MRIRFFLRHIA BT —HRIREY - FIRERIR 0, ASFIRENARIR 1o

11N ERRMERIF, MLEEFERAFTESNERLTEENR. BIRENSENEREDIFSE (WEL) , 2

TENEHbEERIT.

RENZILFABTFMRITREANRY, THEMEREN . EREURIE NEREBFES (WEL)
BAEAIRINEERSNEREREN, WEL BIFSREIRISEMND, TTEE/ LBFTEEEM4/K

HENIfG, WELBIfFEESHEIERR“07,

14 E RN E TR ENERLERE, N WEL SIS BERR 707

BIEF

110f12

002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

xSPI (J\& )fZHi¥15

4.2 EfEsEfTH

ARz EEILAHTE(IEREEH. SUfFRZEREMZINIEREREFES, EUEARE
BESRM, FHHELERSMNEMEERIRG.

Cs#

CK#, CK

RWDS

DQ[7:0]

LY \/
A 1\
A A

High: 2X Latency Count
Low: 1X Latency Count

[ emo \/ cmo |\

\ora A oo )

-¢—Command—m
(Host drives DQ[7:0])

8 S {UfEREMRH (DDR)
4.3 E=RiTAEg

KREEUEREZ ENEMFRF BRI GEMEE, RS AHRMH T IFS RO 2 MRS A
F3ike TEtsg (BAfE400ns) HAE], Z/ARIEFE IccsBBMe MEENR:

 FECEFFRMERHEIAE

 ERAE LI REPELE BRIFIRIE - i8R T IERAR A TR
MTBERIFIRFEFL, HFEBRFTIHISEEEUEIHEINME,

RHEETHE, BRIFRERRE.
EIE 1T AT BE

EEFRRRIRIFEYE]EIRART. XAIRERSHORAMEIEERR. ENNEEBIRHEN
[SDRAMPEF R E R H BN H PR R IR,

RWDS

DQ[7:0]

High: 2X Latency Count

Low: 1X Latency Count

[ cmo \/ cwp |

\ora A o

[<¢—Command—m
(Host drives DQ[7:0])

o (1% (DDR)
BIEFH

120f13

002-31339 Rev. *C
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256 Mb: HYPERRAM™HRIF&hZS RAM ( DRAM ),

1.8V

H 8 £% xSPI#EO

xSPI (J\& )fZHi¥15

4.4

&3

IEEY 1D {55
JEEY ID SIS SRR E 28R 0 1 1 BOSEEG A, BERES SRR SRR, RS
BIIRRE A0 o

EEXID e

(infineon

Address space

Byte order

Byte position

Word data Bit

o
o]

Register 0

Big-endian

15

14

13

12

11

=
o

ORI NW| D OO |N|[0| O

Register 1

Big-endian

=
Sy

[ -
S

=
w

=
N

[y
[

=
o

ORI N W| DM O|OO|N|[0O|O

ORI W| dMMOUO|lOIN|[O(HIMNWIMMOUO|IO|N|O|BHINW|IdMUO|O|IN[O|R[INMNWIdM OO

BIEF

130f 14

002-31339 Rev. *C
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_
256 Mb: HYPERRAM™E R 575 RAM ( DRAM ), i 8 £8 xSPI{E[ ‘ |nf| neon
1.8V
xSPI (J\£% )& ii¥1E
o~ | \ [
oo AR AR A
High 2X Latency Court Loy Coun — —
RACS | Low XLatercy Gt /R
‘." RWDS & Data are edge digned
D70 :: o :X: o X o :1 >0 X o : o - ¢ \ el )‘ ﬁﬂx o) X s I:
Command- ¢ ReadData————»|
(Host drives DQ(7:0] and Merrory drives RADS) (Merrory drives RADS)
& 10 BE 1XIEEE%AEEID (DDR) %
o | \ T
o K o U O R O
e Latency Coni (20— I;"\'
Rwps ——————— Hgt XLateroy Cart ". N
l. RWDS & Data are edge aligned
o) [ o8 x o ( o | o X o | om | ¢ ‘«.;: S x e X oo
Command - Address———————— 44— Read
(Host drives DQ{7-0] and Memory drives RWDS) (Memory drives RADS)
B 11 BE 2X IEEE%AEELID (DDR) [18]
4.5 RERBER

REHBEBESFHENREREBRS, XEWHERRAIAS. [ CRO[15] EN“0O"HEEFFHN

Y
]

%

EiFERE. EREEBIRS, FIETFEAREHEER, S LBRNATIRIMNS.

f \ I
cs# / \ /
.I‘; “:. """"""
CK#, CK L A
High: 2X Latency Count
Low: 1X Latency Coun
RWDS \ /.
DQ[7:0] cmo ‘:\ oo
|-¢—Command—»
(Host drives DQ[7:0])

12 A EE & (DDR)
pe

15. RWDS BHHYPERRAM™ 3K Ef, H5EIEITFT
16. RWDS TEdp LMt FHAP FHHYPERRAM™ IR Ef, SCIR 2 fE3ER, REEXIKG), SEIEMEIXTT.

BIEF

140f 15 002-31339 Rev. *C
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~ _.
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

xSPI (J\& )fZHi¥15

4.6 XA R

BRET M EMERR M TIRE SR, ERABREEER (EMEH) , XEFHGNNEEREEBH
BB U FiESR B, EXEERERA, EVAUESESLZ DQ[7:0] B TF =7

Cst
o oK I i i \ (00 | \ \ Y
)
High 2X Latency Count ‘ Latency Caurt (1X)—— r \ ; .
RMDS— | Low: 1XLatency Count A \ / \ —
L S \ t L J
‘.«' RWOS & Deta are edge aligned
{ \f \ \f \ \f \ . f \f \
Commend - Address———————| ‘4——Read
(Host drives DQ[7:0] and Memory drives RADS) (Memory drives RAVDS)
R ] s g 3 17
= 13 BE IXEEREHMIRE (DDR) 7
cse —I‘.‘ \ f
| \f f \F \/ f \7 /r' ! [ W [ \J f s
o CK | S S S S S U S S U S Y N S SR
[———Latency Count (2X)}——
I | S— |
/" High: 2X Latency Count / \ | \
RS Low 1X Laleﬂncqy‘ Count | f \ / \
[ RWDS & Data are edge aligned
DQ7.0] [ oo ",\' o ( ADR 'x" ADR X ADR E AR\ T N/ Do \ mmnXo\m\-z DoutBed |
: \ ro | oma w2 | e nss o f ) \ #o A ro ) ra |
Command - Address————————»| |4 Read Data——m]
(Host drives DQI7:0] and Memory drives RWDS) {Memory drives RWDS)
. - A, N,
& 14 B 2xX HER £ 5IB9%EY (DDR) 8!

pad
17. RWDS BHHYPERRAM™ 3KEf, FH5EIEITFT
18. RWDS TEdp LAt FHAP FHHYPERRAM™ R 5f, SCER 2 fE3ER, RAEEXIKG), SEIBMEMIXTT.

HIEFR 150f 16 002-31339 Rev. *C
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~ _.
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

xSPI (J\& )fZHi¥15

4.7 BNf&H

ENRHEISEHIES N\1ZE23055, SEABEREXR (EBIVEHR) , XEER[EFMNRIBERE BIEH
B ISR 1) ST SR B, 7O EEIER AN, TN A LIRS L DQ[T:0] RF =7,

R BEWELBIF SN S NERER RN IEFE— NS N R ZE8IIT. EERIRIIAEESSE N\ Rias R,

WEL BifFSHRIFEMA. DIEIENRILEEBEEEN, UMIENEFESETHITEATERN
5 No

CS# ,‘"‘ "'\,‘ Ii"
'O S S A R A A A A
CK#, CK il A\ A i\ A il f\ h A @ A\ i h iy A i f\
L fronnd\ 7L WY | W | S| P d
High: 2X Latency Count a———"Latency Count (10—
RWDS — | Low:1XLatency Count — \
RWDS acts as Data mask
\f \ \f \ [ e ks a |
oarro () m e\ —s —{ [ ) w w
Command - Address————————————»] {———————Write Data
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQ[7:0])
] s [19, 20]
& 15 1X ZERfZHEYS N (DDR)
— —
cs#t | \ /
\ \ \ \f \ \/ \ \ v— T Y T (T —
oKt oK T T
] i
I Latency Count (2X)——m»|
RWDS / High: 2X Latency Count \ . / \ / \
Low: 1X Latency Count \ / \ / \
RWDS acts as Data Mask
Dag0) [ om0 ' om0 \ ar \ aom ar AR\ T [ ona | Diaer DinAe2 DinAs3 |
| ra )\ ro )( pi2g | e X fsa )\ oo ) ) \ ra )\ ma X o) X [ —
Command - Address————»| | Write Data——————— |
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQ[7:0])

Bl 16 B4 X IBREHIE A (DDR) 2122

=*:

/19. RWDS B EMIXTH,

20. #¥E DinA 1 DinA+2 # Rk

21. RWDS 1Ef5 < FNthtt EI AR ERHYPERRAM™ IR Ef, IERF 2 12, AEEENIREILUHITEERE K.
22. $3E DinA 1 DinA+2 # Rk

HIEFR 16 of 17 002-31339 Rev. *C
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~ _.
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,

1.8V
xSPI (J\& )fZHi¥15

4.8 B\ fERER
B NEREE A RUE IS SR i 28155 S 7 88 P MBI 1 2 BT T.

[ [
cs# / /
- .y \Fom
CK#, CK A A
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ ;
/ \ \
DQ[7:0) { 7o f wm
|-—Command—m
(Host drives DQ[7:0])

& 17 BN\ {#8EX% (DDR)

4.9 ENR LS5
BN R RIS F 7 88 R 5\ SR

\
cs# / \
T “; \TTTTTTTT
CK#, CK A A
High: 2X Latency Count
Low: 1X Latency Count
RWDS \ [
DQ7:0] [ omm )y owe
| I
l-«—Command—m=
(Host drives DQ[7:0])
5 <A
= 18 SA#1L%% (DDR)

4.10 BEINEESERTH

BENAERFTESCRRNAMERGTES. eE—MEREX (EMEAR) , AIFHRHHRIBEEE
PBRVESEIRIGE FUMEFRUE, EXEERERAR, A UUESRES L DQ[T:0) e F =7

[ \
CS# / \ /

=

Yi \/ \ \/ Y [ — ¥ Ve ¥ \/ \ \/ \

‘ ; ! / ! ’ / y ¥ \ ‘

A A I A A A A A A A A f
If

x

=y

CK#, CK

High: 2X Latency Count ¢——Latency Count (1X)——»|

RWDS — Low: 1X Latency Count ; . \
| RWDS & Data are edge aligned

/| re RG |
\ sg) 0]

l4—Read Data—p»|
(Memory Drives RWDS)

=

’ [ om0 Y om0 W a1 o aor | DR\
DQ[7:0] | mo .‘:I"- 70) .‘J< pr2e) @318 X mse o mo [
Command - Address

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

19 BL X EEREMIRAEEF 775 (DDR) 23

=
23. RWDS BHHHYPERRAM™ IXTH, H S5EHEEXTTT.

HIEFR 170f 18 002-31339 Rev. *C
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1.8V

~ _.
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & |nf| neon ,

xSPI (J\& )fZHi¥15

cs# i \ /
CK#, CK Y ¥ ) Y Y i = y
' N\ } \ }‘. H 1\ A F‘. A A q A r':'- & Iﬁ ’\
r \ |- Latency Count (2X) [l r 1
RWDS — | High: 2X Latency Count | > ‘{ \
Low: 1X Latency Count / \
| RWDS & Data are edge aligned
[ \/ \ \/ \ \ - ) / |
oarr:o] [ om Y oo Y oaem oo s =) Vo | o)
|¢——— Command - Address 4—Read Data—p|
(Host drives DQ[7:0] and Memory drives RWDS) {Memory drives RWDS)
\ s &% = [24]
& 20 BL2x SERfE 4RV E B F#F28 (DDR)

4.11 SENEESEFHRLH
EANIEEHEREHEARESHESR, TREERER (TXAH) .

[\
Cs# / \ /
\ f ¥ E— \f TN T T Y S Ve —
CK#, CK A A B A ‘ A !
High: 2X Latency Count
RWDS \ Low: 1X Latency Count
/ \/ \ \f \/ \/ \
DQ[7:0] J Pa ) Pa < o154 A Prity? X (59 A L ,K\ 70 }7
«————— Command - Address————— |- Write Data—#»]
(Host drives DQ[7:0], Memory drives RWDS)
5 > s 25, 26
& 21 xSPI (J\£X) TIERE N\ 154 (DDR) (FEREN) 25 26

p:

24. RWDS TEdn S MUt BB FAHYPERRAM™ IR Th, SEIR 2 fZAER, AEERIRDN, SEIEMEAIXTTT.

25. TIEIRE N BB TFEFESEE Ao
26. 3235 RWDS ERIEIERRD,

BIRFA 180f19
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o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

xSPI (J\& )fZHi¥15

4.12 FiEdR R/ 5 ERRE N SRR E

FiEZRR/ SHEM BB ERUA T M. ZSMHRHIREEAN (BAN) NANEHHE (RE) . REit,
T iBs 45 RRY ST KR LA/ N Lo

R4 FiERIR SRR BHRERE
Word
Address | Byte - .
space order Byte position g;'atta DQ Bit order
15 7
14 6
13 5
12 4
A 11 3
10 2
9 1
Big- 8 0
endian 7 7
6 6
5 5
4 | 4
B 3 3
) ) When data is being accessed in memory space:
The first byte of each word read or written is the “A” byte and the
1 | 1 |secondisthe “B” byte.
0 0 |The bits of the word within the A and B bytes depend on how the
M - - data was written. If the word lower address bits 7-0 are written in
emory the A byte position and bits 15-8 are written into the B byte
6 6 |position, or vice versa, they will be read back in the same order.
5 5
So, memory space can be stored and read in either little-endian
A 4 4 |orbig-endian order.
3 3
2 2
1 1
Little- 0 0
endian 15 | 7
14 6
13 5
12 4
B 11 3
10 2
9 1
0
e TE T 190f20 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

xSPI (J\& )fZHi¥15

4.13 BFIE/BEHAAENEERE
5% B HRIR RN E S AR (M,
&5 BFRIE/SERAAENVEIENRE

Address | Byte ... Word data .
space order Byte position bit DQ Bit order
15 7
14 6
13 5
12 4 |When datais being accessed in register space:
A 11 3 During a read transaction on the xSPI (Octal) two bytes are
transferred on each clock cycle. The upper order byte A
10 2 |(Word[15:8)) is transferred between the rising and falling
9 1 |edges of RWDS (edge-aligned). The lower order byte B
3 0 (Word([7:0]) is transferred between the falling and rising
Repist Big- edges of RWDS.
€EISTET | endian 7 7
6 6 |During a write, the upper order byte A (Word[15:8]) is
trans-ferred on the CKrising edge and the lower order
> > |byte B (Word[7:0]) is transferred on the CK falling edge.
4 4 |So, register space is always read and written in Big-endian
B 3 3 order because registers have device dependent fixed bit
location and meaning definitions.
2 2
1 1
0 0
e TE T 200f 21 002-31339 Rev. *C

2021-09-27



o .
256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V

TFhias=ial

5 FhEsR=iEl

5.1 xSPI (J\£) #0O
K6 FiES=Epthtigt (BTFF1 -8, REEVLA(0) IGLRIEE“0”)
Unit type Count gzlfitfe?s?;:: Address bits Notes
50"‘.’5 within 256 Mb | 5 764 (rows) A24 - A10 24-10 -
evice
Each row has 64 half-pages. Each
Row 64 (half-pages) A9 - A4 9-4 half-page has 16 bytes. Each column
has 1K bytes).
Half-page (HP) address is also refer-
16 (byte enced as upper column address. A
Half-page y A3 - A0 3-0 word within a HP address is also
addresses)
referenced as lower column address.
A0 always set to “0”
5.2 ZEMITH

23FHBIDRAMPES K/ (B E) A LUARIE B F1TAIFMIAE A R S ECRFARE, %0100 ARV TR

AN PN I 3R F ERFRo fF1%0: 256 Mb HYPERRAM™ 284478 10 NFIMIHEAIA] 15 NMTHbNEAL, 2325
AMHUHET (F ) = 2= 32M F T3 (16M F)o 10 FIHEHIRTEITEE 2= IKF 1512 M F, 1Tt
RIS RIFERAE32768 ITRERHF. TITHATITERIFHERR.

HIEFR 210f22 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

TFdRTiElAR

6 Biras 8]0

6.1 xSPI (J\£R) #QO
)T HERTEIMAERSY (thikfil Ao IRLRBEiI)9 '0")
Registers Address (Byte addressable)
Identification registers 0 (ID0[15:0]) 0x00000000
Identification registers 1 (ID1[15:0]) 0x00000002
Configuration registers 0 (ID0[15:0]) 0x00000004
Configuration registers 1 (ID1[15:0]) 0x00000006
6.2 SRR ETESS

BRITRE. EBRUENFHEFR, BEEXE cst NEBTRNESRENER, RMHEEFERITR:
v HER

'« 31
' BE
- {THINE(IER
- Hlitnb g
o IR
*s8 IRBIEF 7728 0 (1D0) fiI 53 A
Bits Function Settings (binary)
[15:14] Reserved 00b - Default
13 Reserved 0b - Default
[12:8] Row address bit count [01110b - Fifteen row address bits (256 Mb)
[7:4] Column address bit count |1001b - Ten column address bits (default)
[3:0] Manufacturer 0110b

S80KS2563 Y IDO {8/ 0X0E96,

]9 JARIE 7728 1 (101) L5 ED
Bits Function Settings (binary)
[15:4] Reserved 0000_0000_0000b (default)
[3:0] Device type 0001b - HYPERRAM™ 2.0
HiEE 220f23 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

S 7S a1

6.3 BYESTFR
6.3.1 Ao & & 17728 0 (CRO)

ACEZF 1728 0 (CRO) FH T & X HYPERRAM™ 2BV B RIRSF A R IMIRIER M. DR ERHEEE:
» BIEHEAKE (160 32. 64 3¢ 128 FTXFTHKELUIEL)
v BIEFH LR
- E5EE (FREEKEMIITTARMNRITIRFEAIE)
-REEE (BHRIT—R, ARTET—EREAFBRNLEES)
o FYAYER
O] TLHER
- BEFEENES G N RS HEABEEH A TER, MNRIEFEELER, FiESSFIRLIETRFER
AR IEIR BN SRR . WNRIEFR T A TR, N HF{ERT AN EEZRIFE A =7
IR,
o W IR TR E

REiEE (DPD) HER

& 10 BECEF 7523 0 (CRO) i 53 EC
CRO bit Function Settings (binary)
15) dDoeviﬁ gg;ﬁ; tlo-‘Tf);?;:rlggeDrg)t(lign (default). HYPERRAM™ will automatically set this value
0 - Writing 0 causes the device to enter deep power down
000 - 34 ohms (default)
001-1150hms
010-67 ohms
. 011 - 46 ohms
[14:12] Drive strength 1100 -34 ohms
101 -27 ohms
110-22 ohms
111-19 ohms
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 MHz Max frequency
0001 - 6 clock latency @ 166 MHz Max frequency
0010 - 7 clock latency @ 200 MHz Max frequency (default)
0011 - Reserved
[7:4] Initial latency |0100 - Reserved
1101 - Reserved
1110 - 3 clock latency @ 85 MHz Max frequency
1111 -4 clock latency @ 104 MHz Max frequency
Fixed latency 0 - Variable latency - 1 or 2 times initial latency depending on RWDS during CA
(3] enable cycles.
1 - Fixed 2 times initial latency (default)
2] Hybrid burst  |0: Wrapped burst sequence to follow hybrid burst sequencing
enable 1: Wrapped burst sequence in legacy wrapped burst manner (default)
e TE T 230f 24 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V

BizasTIalihin
+R10 ECEZF 723 0 (CRO) I EE &
CRO bit Function Settings (binary)
00 - 128 bytes
. 01 - 64 bytes
[1:0] Burst length 10- 16 bytes
11 - 32 bytes (default)
El&EH %

EIEHZFHIpEEFAR EXNTH—AHFANEFMES, ZARSEERVANKEMRELE., O[5/
iﬁl‘ﬂéﬂ_ﬂ)@ﬂﬁﬁj 16\ 32 64 8¢ 128 FTHINTFHIKE, ELOIEEHEAE, HIRIMARB CAERE L
BFfR, #SFEENFAHANTERNKE, AGRREATHEBUE, ARSEREREKRUE,
EIEH % & %ﬁﬁ??&%@%ﬁt?ﬁhviﬁﬁ%éﬁﬁ TIRFE AR,

BEHE

/tm#ZiE’J}TQ‘*#—H‘ BirtiitCIEMH LA RKERDE, ARKELIEHREBZIMIT—PF IR, 4
SRR BREBAMHRIAFHITH, BREERE cst mBTEREH,. XMESEANEERENT—
A#Eiﬂﬁ&éﬂ’ﬂéﬁ%&#ﬁiﬂﬁmm, ﬁliFT‘—/)\iﬁl‘EJqﬂiﬁ?ﬁ%ﬁ\ﬁ@ﬁi@iéﬁf 170 B—TEFITMXBERFF

YalETR. ARG, ERIEFE—ITHEE, LG FESPI T —MEEITIEANE R,
+&11 CRo[2] #F=HIEIEHLZFTI
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

=12 BlEHZFFIRG (F4h)
Wrap
Burst type| boundary Star(il:-lae(i()iress Sequence of byte addresses (Hex) of data words
(bytes)
02,04, 06,08, 0A,0C, OE, 10,12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26, 28,
64 wrap 2A, 2C, 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E, 00
Hybrid 64 | once then XXXXXX02 |(wrap complete, now linear beyond the end of the initial 64 byte wrap
linear group)

40,42, 44, 46, 48, 4A, 4C, 4E, 50, 52, ...
2E, 30, 32, 34, 36, 38, 3A, 3C, 3E,

64 wrap 00, 02,04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26,
Hybrid 64 | once then XXXXXX2E 28, 2A, 2C, (wrap complete, now linear beyond the end of the initial 64
linear 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 ofczvtrﬁgn XXXXXX02 (wrap complete, now linear beyond the end of the initial 16 byte wrap
linear group)
10,12,14,16,18, 1A, ..
0C, OE, 00, 02, 04, 06, 08, OA
Hybrid 16 oﬁiz\'{ﬁgn XXXXXXOC (wrap complete, now linear beyond the end of the initial 16 byte wrap
l group)
inear 10,12, 14, 16, 18, 1A, ...
e TE T 240f 25 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V
Bz TiEliAIm
+&12 BIEHEFIIRG (Fi) =
Wrap
Burst type| boundary Star(tl-laec)lgress Sequence of byte addresses (Hex) of data words
(bytes)
32 wrap 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 00, 02, 04, 06, 08
Hybrid 32 | once then XXXXXXOA (wrap complete, now linear beyond the end of the initial 32 byte wrap
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 64 XXXXXX02 54 2¢, 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, OC, OF, 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,0E, 10,12, 14,16, 18, 1A, 1C, 1E, 00, 02, 04, 06, 08, ...
Linear Lk')[]f:tr XXXXXX02 |02, 04,06, 08, 0A, 0C, OF, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, ...
YIRIER

Firenn 5 N FRTEREEREE —ENVRERRIT AR FFHEEHES (CA) EFRI1T. %

FIEIER A tacco IE taccPATEAVREIR B SHEREUR TR N BT $5R K,

MESEEM 3 B 7 NS EIHAAR S

CRO[7:4] FRVER T EFRVIRIERR#E, FINMERN 7 MSHER, AIFEEZNIKERIRMNYRIERE
(FIRENRAEMN) ZAl, RS ITIEREANE 200 MHz,

MRAEFEFR RGN E R T FR TR RGN EEDBIURF, N RWDS 557 CA Hia

TAFHET, DIEREEBNTINITGER, UAITFRIFTR(EETIEEIT 2T,

HERTESNERIEZBEBESYRIER, £ CAHAE, RWDS AJsE NS BT HIRETF, CAHBE RWDS
HNEFAZRINEIRT CAZENFERMENHE, FIATFENRIERIGRINGFaaEE. A
EFERSMEY h 5 FE R IR R A TTRITRIF R,

[EE ZEIR

RMT —NECEFTFSEDI CRO[3], BTTE CAHABIYALE R RWDS IREh NS B REFFEHFH RS
RN T FRTEERERREERNTIGER, LISTEERMIGER, XMEERFIBER
S5RGARFERERLR, ERBRNFMEXELHIABEHEEN MEMRN) FRIER, BEE
ERZEIAN PORKENERE, RAARESBRILEEMNURABEEIER, HATRIZBYIRIER, X
SHRIFTRESIMEREY, RWDS A RIBchAEE T,

IXEhREE

DQ Ml RWDS 55 & i &, KEMMEMBES N RAAIRITME k. ELETFR{L CRO[14:12] 12 T —FhiE
¥ DQ[7:0] #1 RWDS E S IHBINEY A%, MUIBIBRAZMEHESI DQ F RWDS 5SS FEHT, MMEmAFREME
. FAMIRRESRES TN, FAIAPORHEIAIEE 000b, AT EEFAT A HBIEDIRY A
=1

/1N O0

FRRBPRER BT Z&H. MMIIEBE (1.8V) M 50°C TRy LRI Tk A E, RIET
2. BENRE (PVT) &4, BIVERESHEERR, MEIEEZE. BERRIEEAS, BARSE
o BEEIERINR. BENABSICRENER, EIERER.

250f 26 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V

TFdRTiElAe

TN ARSI G TEREFEECENNUEESE—M, LUARES TERGHNRERCIEE
BB,

AEEE

HHYPERRAM™ 23 F AR B ERA T ARIEITH, BJLUED M CRO[15] ENOBEEFT—M#9RERTE (DPD)
BIIRARIHFEIRTS. 2 CRO[15]) #IBRR“0"ET, BIHRTE toppnBTIEINFE N DPD RS, HBEFrBERIFTIRIE
#=1=1k, 7E£DPDIRE T, RAM RS ELR (RRIFTMILR) - BH DPD REFER cs# hifk
Bhig. #1T LPORMITENIIRIE, X CS# Fl RESET# {55 1 DPDIRT T ST,

BELZiFE, 1BEHE30MSREREB"E D,

6.3.2 IEEFR1

LB & 7728 1 (CR1) AT EXHYPERRAM™ SRR FEFIAR/N RIFHERFNESAKIR, RIECERIFIEEE:
v BB PESIRIER

VREREEIRE

« RIFRE
*13 BB FFE 1 (CR1) i ED
CR1 bit Function Setting (binary)
11111111 - Reserved (default)
[15:8] Reserved When writing this register, these bits should keep 0xFFh for future compat-
ibility.
1- Linear burst (default)
7 Burst type
7 yp 0 - Wrapped burst
(6] Master clock type 1- Sl‘ngle en‘ded - CK (default)
0 - Differential - CK#, CK
(5] Hybrid sleep 1- Causes the de\{lce to enter hybrid sleep state
0 - Normal operation (default)
000 - Full array (default)
001 - Bottom 1/2 array
010 - Bottom 1/4 array
[4:2] Partial array 011 - Bottom 1/8 array
) refresh 100 - none
101 -Top 1/2 array
110-Top 1/4 array
111 -Top 1/8 array
10 - 1pys tegy (Industrial plus temperature range devices)
[1:0] Distributed refresh |11 - Reserved
’ interval 00 - Reserved
01 - 4ps tcsy (Industrial temperature range devices)
HEXRE

HYPERRAM™TE xSPI (J\£k) B FZIFMMhH AR, BILMMEIE, CRI[7] EFEFHIIEE,
2 NEaE i
THERIPET LR, BB HTIE SRR, CRI[6] EREEAMZEE,

 ERIHEHIE BUARER) T, kit WARAER; BEtErEREFoERENS BT HEEF.
 FESRHRIT (BAKR) , CKHANTRRT. EAFTHRENERE, HERENSEFHRET,

HIEFR 26 0f 27 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V

TFdRTiElAR

BB B Rl

BRIV RIFTECE R HYPERRAM™ AR BYRIFTIR(EIR BT CR1[5:3] 5 E B &R FE TR —8B 3. XBRERT
. AIANECEZRIFENET,

SBEAKEE (HS)

LHARAREBITAEEHYPERRAMMEE ERE 3 PIVEIER, TJURBEET REARRRSUTEELINE,
¥ 15 ANCRL5], HNEESHRERS. & cs# HEESHBMIRE HS KEHE CRL[5] 1B 0, LtEIH,
PORFEHE(IES R BRSNS, 15 IR PORFEGHEMSEARIF, MMPLLEEESSN
BT RE R R

e gian kI

HYPERRAM™ 23+ R A 5 5K MEDRAM [E5IHE, FEEMRIFEFRIFIENL RIFIRETLOEIAERE
RIFTZAERTTA, ZIZER BRI (N EVMEFIREMRTE, 7 aE¥HITE IR
1#1F. MRIRFERF, WRFZEIERITRF ZAOFHEAMAETRNENER. WRERFTHRZ
RIFFIAITANIRENE N, MTFiESRFTE CA BRIENE RWDS IREh AR B, LUEREMIFR AR FEZRIN
BURDIRIERES ], LAE A IFRIFTIRIEEFIGF AR Z TR, 80 HmBIRIFTIREERIBBM T RIFTIR(E
Z BB RARIFER. RAZHIRFEREEEZE NI &R14 Fixo

R14 RELR ERIBES R i8] B
Operating temperature Refresh interval tcgy CR1[1:0]
Ta<85°C 4 us 01b
85°C<Tp<125°C 1us 10b

DHERRFIREER ENHRITHNR L FRA BT 2 mIRIFER, UBELEENTERENTERNITOH
RREIRIE, XMAIESEENKEISET LR, WEBH2GRARIFHRIET UEEmZiEi#1T, It
FREIFR ST CS#ARERABTIE] (tesm)s tesy FTFRADBRARFER. ENUBITEST tegy B, T tegy Z
MZIEEMER . XA LUEE EVIFMEIEHIZTEIRD teoy FRFIAIF D KEMETNI, & @S EVEY
FIRGERITERHFEEBT R tegy IR A IZENH B N LRI .

W14 PR, ERICEET, RARFERER, ELLETLUEM tegy UAFEKFRILIERTE],
FNI UM AR REEFRBAETIERE, HENMERRPMN tgy B, HE, ©rILUBITIRE
23%AY CR1[1:0]HYPERRAM™ i R EHSHAE DR IURIFIEIRR, LUETEILR Zai#TIRE,

HIEFR 270f 28 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

BORS

7 EORE

R 15ER T S MEORSHABIEORGSE.

+®15 BEORS
Interface state Vee/ Veeg CS# |CK,CK#| DQ7-DQO RWDS RESET#
Power-off <Vivo X X HIGH-Z HIGH-Z X
Power-on (cold) reset >Vce !/ Vecq min X X HIGH-Z HIGH-Z X
Hardware (warm) reset >Vce ! Veeq min X X HIGH-Z HIGH-Z L
Interface standby >Vcc/ Vecg min H X HIGH-Z HIGH-Z H
. Master
CA > VCC / VCCQ min L T output valid Y H
Read initial access latency
(data bus turn around 2Vee/ Veeqg min L T HIGH-Z L H
period)
Write initial access latency .
(RWDS turn around period) =Vce / VCCQ min L T HIGH-Z HIGH-Z H
_ Slave output Slave output
Read data transfer 2Vce/ Vecgmin L T . valid H
valid
ZorT
Write data transfer with . Master Master .
- 2Vee/ Veeg min L T . output valid H
initial latency output valid
XorT
Write data transfer without . Master Slave output
initial latency (27! =Vee/Vecqmin | L T outputvalid | LorHIGH-Z H
Master or
. . slave output
Active clock stop 128! >Veo/ Vecgmin | L Idle valid oFr) Y H
HIGH-Z
Deep power down >Vce !/ Vecq min H XorT HIGH-Z HIGH-Z H
Hybrid sleep >Vce !/ Vecq min H XorT HIGH-Z HIGH-Z H
pa

27. TARIERNE N (FIREREAE

RWDS, UIETEEH

&

&5 RWDS KI5 HA, HYPERRAM™ 2241 4A4R7E CAHRIBIIR Bh

BHEKIEIR, AT ENBNEIEZME CAASAZ S, HYPERRAM™ER{ERATRES 4
£23% RWDS IXEh AR, HER RWDS ETFEMEE. ENAFESIEIRE NHHEIIRE) RWDS, =T
IRE NAfER RWDS {EREIRIBIETHEE. T AIBHAIEFT (28FBAN) »

28. BB IETESE29T1HY “B BT $hELE” PEFER, DPD 1E553051RY «REREB” AR,

L=Vii; H=Vin; X=Vi EJZVIH 5 Y=Vies Vb Vou EEVOH ; Z=VoL EEVOH ; L/H= A ; H/L= TG ;T
= E EEHEREAENS, ; Idle=CK ARKEFHE Ck#t AEHBF;
Valid = i R&ESHERENRISBF

BIEF

280f29

002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

TIHERT

8 TEeR

8.1 EOF

FNEEENREEZRSEHEREIEN (CS4=7) B—MEIA. RIIFERORS. FHRET, BRcsH
M RESET# Z SMFR B AN 4 R IR B B

8.2 BWETHELE

KT BUEMELESREEERREURERSR . RN GRIFRHIELREDEAE, &
MEFEME LIRS AR SRR O IR E e FiAllo HEIHTE tace + 30 ns RIRFIRER, BH=BHER
R, HATFEREIEMEILRSE, REERIEH AR EBIES &L, 1 BRTEF33TIN“DCEF
'HE” |:F|o

HENHEELEESIEE R, TENMEIDRSEB TR EFER. BIME Cs# XL RAVEE
R R TRET, FHERHFHENIEOBITE tace + 30 ns BHFENERNBTHMF LE R BT
MREBIREWFLE, XAFRFERIRRBEINAS. ENRNEEANBRGEHRIERERME
ZiEId IR S ER BN BUERHEILRESREER tesufRiEle EER teguZBl, CS#MMBAT
B, AERNHLATRETRS, Ml EREERINEEESELNT, AR, BIGEREIAREREE
LEBT 5,

(Hg- \ —
IS U S T N U N T N B N O O TR
Heft X1sterny Court ¢ Lateny Count (1)—— | -
RADS Low 1XLatency Court h \ [ \
| RADS&Ddtaaeedgediged
o wwlalafa]s Vo | % ameonen o —
- Comend- 4+ Readlde———————————»
(Host crives DOJ7:0] and Memory chives RADS)
& 22 RENfEHHRIEI AR E $hfELE (DDR) )

8.3 BEEKE

TEREWER (HS) RET, BIRIBFERL (ks )o BIM CRI[5] BN 0 #HN HS KT BFHFSTE tygnid
BRI, FEZENFESETEPNBIREHSIASEERERE 1’ cs# I SR E HS K
SHIFENL CR1[5] 1870, Ith5h, PORTEHENIG SRS RIEES RN, PORFIEHEMNZE
FARFT, ML S EHIERTEER. ROZHFPREFR teyusid Bl AT ERXEEHTMER
HHS f&, SFHFRLTSHNESHRIRRSHEERRES.

cs# ‘Jf '\.‘_ |

N \f \/ \ \ \f Y i
cKe, CK A A ) A A A A L

High: 2
L 1

X Latenc
ow: 1X

Lat y Count
RWDS Latency Count

-

/ [="].] v [{"].] \ ADR \f ADR ADR ' ADR J RG \ RG \
pair:a) FREREITEEDE R

Command - Address—— paleg Write Dala_ Enter Hybrid Sleep HE
CRO Value tusin

(Host drives DQ[7:0], Memory drives RWDS)

& 23 FH\HS £
29. £ CA &3 HAE), RWDS MR, 7EUiEEEHE S, SEEEERIAINRE—MIBIERITE, Bt
AL HIETE MY B EERIMNERBY FF A,

HIEFR 290f 30 002-31339 Rev. *C
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~ _.
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

TREER
o= I B L
<P |
< —= TS !
24 B HS 558
K16 BEAKENFESH
Parameter Description Min Max Unit
thsin Hybrid sleep CR1[5] = 0 register write to DPD power level - 3 Ms
teshs CS# pulse width to exit HS 60 3000 ns
texTHS CS# exit hybrid sleep to standby wakeup time - 100 Ms

8.4 FERER

EREEE (DPD) KRET, HIERMAWIKIZERATEERAIZKTE (Iorp )o 1BIEM CRO[15] BN 0 #H N DPD K
Do 2HFTE topon BT EINBREINFE, HEFMBERIFIRIEELL, DPDIRET, EMETEPFHHIEERRX (FR
MR - ¥ cs# W HEBFRARRINEBTESHBMHREY DPD KB, LtIh, PORSEMHEL
B SHEBEHEE DPD RE.

IREIIFVVRESEE teyrpppitiale SEMEM POR —1¥, POR EREIFIREFE tycATiEl, HF LA
FAEHIRE DPD [, /LTS POR GHEREBIIRZ.

A ExSPl (J\&) H, REESBEFRHENEETFEREHE LA FHNDPD,

cs# / \ |

—

CK#, CK I i ) ,"" 4 A X !‘*

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

o [ emo V' cwo N aom ADR aor W aom ) RG RG
pagr:0] | a )\ o\ muz) X 123:18) 1158 ,"\ 1701 .‘:" 1581 ¥ e

Command - Addressgﬂd—g;éevi‘ﬁ:—ﬂ-.—Emw Dee(::;onwer an"—.—H—DF‘D—I-
(Host drives DQ7:0], Memory drives RWDS)
= 25 #E\DPD 55
cs# | | \ ,
i tesppp P i
4 texrppp B
= 26 iBH DPD 155
]17 REEBNFESH
Parameter Description Min Max Unit
toppin Deep power down CRO[15] = 0 register write to DPD power level - 3 us
tcsppp  |CS# pulse width to exit DPD 200 3000 ns
textopp  |CS# exit deep power down to standby wakeup time - 150 us
e TE T 300f31 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

BB AE

9 BBSIME

9.1 B RATEE

FiEREERE -65°C & +150 °C
HEMIHRBY AR RE -65°C E +135°C
EEEREESEY ~0.5VE+(Vc+0.5V)
i HH S g B S B 100 mA

Vee F Veca 5 1B _EABXT F Vss BIERIE -0.5VE+25V
ERFEINERERLE

A{EHEEY (JEDEC Std JESD22-A114-B) 2000V

T B 2SR EY (JEDEC Std JESD22-C101-A) 500V
9.2 mAESEAH

EDCEMHFT, WA /0 ESMRIFETFTHNTF Vss M Vee ZI8l, TEEBEIEIERE], NI /0 AIEE
2B Vss B -1.0V BT Ve + 1.0V, FFEATEIERIH 20 nso

Vsso to VccQ ‘
-1V - — — }~ —
-
< 20 ns
E27 BRA TS IR
. <20 ns -
Vee+1 0V  ————===—717="77
VssQ to VecQ |
28 BRAKIEE AR

p=

30. JAEL 1/0 55 EBIER/\DCERIEN -1.0V, TEEBEFFIRHAE], RN I/0 ESAEET VssZE -1.0V,
FREATIECIK 20 nso TUE 27, $IAEL 1/0 155 LAY ADCEIEN Voo + 1.0V, TEFE[EREIRHRIE],
A /O 55 HBES T Ve + 1.0V, #FLEEEFIEKIA 20 ns, TLE] 28 5

31 E—RREEE—MEEXIIEEE, SEEI R —).

32. BT EE31TIY “HEXTRMATEE” FAYIR AT BE ST B ISR KA IF. XREB—MEIEE,
HABERSGEXLEZ G IS T ARBERIRES D HPIETHNEMEMEZA4 TTIEEIRIE, 234
KA FEXT R ARE BLH TS Ml £14%,

HIEFR 3lof32 002-31339 Rev. *C
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o .
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

BB FE
9.3 HI B
K18 ]
Description Min Max Unit
Input voltage with respect to Vsgg on allinput only
connections - 1.0 Vece* 1.0 v
Input voltage with respect to Vggqon all 1/0 )
connections 1.0 Vece* 1.0
Vecgcurrent -100 +100 mA
pa
33. AEFERIR Vee/Necqo MIHEH T Vee=Vecq, —RMIE—1MERE, RINMIHAAIEZL T Vsso
9.4 TESeE
TEEREEX T —ERE, EXEREZERRIESRSERIET,
9.4.1 = ESEE
+19 =REEE
. Spec .
Parameter Symbol Device - Unit
Min Max
Industrial (1) -40 85
Industrial plus (V) -40 105
Ambient temperature Ta Automotive, AEC-Q100 Grade 3 (A) -40 85 °C
Automotive, AEC-Q100 Grade 2 (B) -40 105
Automotive, AEC-Q100 Grade 1 (M) -40 125
9.4.2 FEIREBE
=20 EIREEE
Description Min Max Unit
Ve power supply 1.7 2.0 Y
e TE T 320f33 002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RIFEhZS RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V
B

9.5 DC 1514

£21 DC ¥ (cMos 3 B)
. Value .
Parameter Description Test conditions - Unit
Min Typ34 Max
| Input leakage current. _ _ 2
L2 Device reset signal HIGH Vi = Vs to Ve, Vee = Ve "
max
lLia Input leakage current _ _ 15
Device reset signal LOW!3S]
| Vcc Active read current _ 14 20
cc1 Operating temperature range CS# = Vs, CK@200 MHz, A
| Vcc Active write current Vee=Vec max _ 16 2
cc2 Operating temperature range
CS#= Vcc, VCC = VCC max; _ 470 1200
full array
CS#= Vcc, VCC = VCC max; _ _ 850
bottom 1/2 array
CS#= Vcc, VCC = VCC max; _ _ 700
bottom 1/4 array
Ve standby current CS#=Vcc, Ve = Ve max; _ _ 600
(-40 °C to +85 °C) bottom 1/8 array HA
CS#= Vcc, VCC = VCC max; _ _ 850
top 1/2 array
CS#= Vcc, VCC = VCC max; _ _ 700
top 1/4 array
CS#= Vcc, VCC = VCC max; _ _ 600
top 1/8 array
lcca CS#=Vcc, Ve = Ve max; - 470 1550
full array
CS#= Vcc, VCC = VCC max; _ _
bottom 1/2 array 1150
CS#= Vcc, VCC = VCC max; _ _ 950
bottom 1/4 array
Ve standby current CS#=Vce, Vec=Vec max; _ _ 850
(-40 °C to +105 °C) bottom 1/8 array HA
CS#= Vcc, VCC = VCC max; _ _
top 1/2 array 1150
CS#= Vcc, VCC = VCC max; _ _ 950
top 1/4 array
CS#= Vcc, VCC = VCC max; _ _ 850
top 1/8 array
p
34. #3E100%£2E 7 Mixs
35. RESET# LOW /S &M DPD RSB H B Bl o5 EIEEMBIRUL, £1§ RESET# LOW HA[BIAY I, 25
REXRE,
e TE T 330f34 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

Infineon

1.8V
B
®2 DCiFE (cMOS RA) )
L . Value .
Parameter Description Test conditions - Unit
Min Typ[34 Max
CS#= Vcc, VCC = VCC max; _ 470 2000
full array
CS#= Vcc, VCC = VCC max; _ _
bottom 1/2 array 1550
CS#=Vcc, Vec = Ve max; _ _
bottom 1/4 array 1250
| Ve standby current CS#=Vc¢c, Vee = Vee max; _ _ 1100 A
cca (-40°Cto +125°C) bottom 1/8 array H
CS#= Vcc, VCC = VCC max; _ _
top 1/2 array 1550
CS#= Vcc, VCC = VCC max; _ _
top 1/4 array 1250
CS#=Vcc, Vec = Ve max; _ _
top 1/8 array 1100
Reset current (-40°C to +85°C) - - 0.55
_AN° ° CS#= Vcc, RESET# = Vss, _ _
lecs Reset current (-40°C to +105°C) Vee = Ve max 0.75
Reset current (-40°C to +125°C) - - 1
Active clock stop current
(-40 °C to +85 °C) - 17 25
| Active clock stop current CS#=Vgs, RESET# =V, ~ 17 30 mA
Ccé (-40 °C to +105 °C) Vee = Vee max
Active clock stop current
(-40 °C to +125 °C) - 17 40
| Ve current during power CS#=Vcc, Vee = Ve max, 35
ccr [34] =V - B
up Veeq ™ Vee
Deep power down current ~ ~ D
(-40°C to +85 °C)
Deep power down current _ _
IDPD[34] (_40 °C to +105 OC) CS#= Vcc, VCC = VCC max - - 15 HA
Deep power down current ~ ~ 20
(-40°Cto +125°C)
CS#= VCC; VCC = VCC max; _ 140 1100
full array
CS#= VCC; VCC = VCC max;
. - - 800
WRED Hybrid sleep current bottom 1/2 array uA
H ('40 °Cto+85 OC) CS#= VCC; VCC = VCC max; _ _ 600
bottom 1/4 array
CS#= VCC; VCC = VCC max; _ _ 500
bottom 1/8 array
y=

/.
34. #F#3E100%2232 7 MK
35. RESET# LOW J2IM DPD RSB HH B Bl ccs E NI,
BEXEE,
IR

{518 RESET# LOW HA[EIRY 1, T

340f35 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V
FBSAE
£21 DCF¥tE (CMOS D) &)
o . Value .
Parameter Description Test conditions . Unit
Min Typ[34 Max
CS#=Vce; Vee = Vee max; - - 800
top 1/2 array
Hybrid sleep current CS#=Vce; Vee = Ve max; _ - 600 A
(-40 °C to +85 °C) top 1/4 array "
CS#=Vcc; Ve = Vee max; _ - 500
top 1/8 array
CS#=Vcc; Ve =Vee max; - 140 1250
full array
CS#=Vcc; Vee = Ve max; _ - 850
bottom 1/2 array
CS#=Vcc; Ve = Ve max; _ - 650
bottom 1/4 array
Hybrid sleep current CS#=Vcc; Ve = Ve max; - - 550 A
(-40 °C to +105 °C) bottom 1/8 array :
CS#=Vcc; Vee = Ve max; - - 850
top 1/2 array
[34] CS#=V¢; Vee =Vee max; _ _
s top 1/4 array 00
CS# =Vce; Vec = Ve max; _ - 550
top 1/8 array
CS#=Vce; Ve = Vee max; - 140 1500
full array
CS#= VCC; VCC = VCC max; _ _
bottom 1/2 array 190
CS#=Vcc; Ve = Vee max; _ - 900
bottom 1/4 array
Hybrid sleep current CS#=Vcc; Ve = Vee max; - - 750 A
(-40 °C to +125 °C) bottom 1/8 array g
CS#=Vce; Vee = Vee max; - -
top 1/2 array 190
CS#=Vcc; Ve = Vee max; _ - 900
top 1/4 array
CS#=Vcc; Vee = Ve max; - - 750
top 1/8 array
Vi Input low voltage - -0.15XVeeq - 030X Veco
Viy Input high voltage - 0.70 X Veeq - [B15%Veco Vv
VoL Output low voltage - - 0.2
- loL =100 pA for DQ[7:0]
Vou Output high voltage Veeg-0.20 - ~
=3

34. F#3E100%2232 T M
35. RESET# LOW JSEIM DPD RSB HH B EhIccs ENLHERAIIRUR, {515 RESET# LOW ERIE)RY I, &

BEXREE,
BIEF

350f36
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

BBSAE

9.5.1 =N

®22 SRS
Description Parameter 256 Mb 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
IO capacitance (DQx) Clo 3.0
IO capacitance delta (DQx) CIOD 0.25

~,

36, SOLSEMIEIHRIE, HENTERR B TR,
37. AR BRRFMEAN, HRIEPIATETNEMISHTNE. WIVee . Voo » HAFIELR
2 (RIESRN) BE, DQRATFEMEB.
38. iE7EE: CK. CK#. RWDSHI DQx ESHIEAEMNNABHUMNERE, UATRSEFHESE
HEAEITAR, Co# MURBEHATIBAEE, FENT CsH mHREN (RET) MFGEHIE DQ 5

S A AN 2 =P S 3SR [T

#+<23 #aBH
Parameter!3°! Description Test conditions 24:;2::::eGA Unit
0a Thermal resistance |Test conditions follow standard test methods 40.8
(junction to ambient) |and procedures for measuring thermal .
0, Thermal resistance |iIMmpedance, per EIA/JESD51. 8 c/w
(junction to case)

p:

BIEF

30, HEMEISIEIE; AL,

360f37

002-31339 Rev. *C
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Car
256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

BBSAE

9.6 EB¥IBY

HYPERRAM™ = mnBlFE I T /B L B #IIA K d 2RV 5 EEBIEE SR VM Ve A RERIHEM, = EIRE
Bl Vee (min) A LRI E B TR, SR EHRE ty IV BIRTEMRE BRI 1S,

EEBHRE SR ERR . CSH MIIRBERENINTE Voo EVEBE, EHE EBAAEIAT Vee (min), FASS CSH &7
RIFREBT, HIFLER tyes. PILUE Veco M (CSH#) ZIBMERA—MEEM EHBFE, URRES
IEffsth B BB,

WS RESET# 7E_EEBHAE) AR T, ][ISR t,AHINEDN, BEE RESET# TASTBEF, tyJAHHETE
FATF I DRAM FEFIAITRIFTIRIE AR E#1TRI I8 1L,

Niafeseala, SEFENAIEEET.

Vee_VeeQ ———V¢e Minimum

Device
tyes | Access Allowed

N

Cs#

RESET#

L IS

29 RESET# S HB¥EN &

Vec_VecQ /é —V¢e Minimum
CS#' \

| | Device
| |
RESET#- /

Access Allowed

30 RESET# A {EEBFEA LB
+24 LRSS 4042
Parameter Description Min Max Unit
Vee Vcc Power supply 1.7 2.0 v
Vec and Veeg 2 minimum and RESET# HIGH
tves to first access 150 Hs
=3 \
40. EEBEUBYIE] (tycs) HABIRARFHITRLEE (GEME) o
41. Ve RBEMNS Ve HE
42 Ve R RI BE B AR IERY,
HiEE 370f38 002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

BBSAE

9.7 = E

HYPERRAM™H BBJR (Vcc) FEE Ve BIE BBIE (Vi ko) LATEY, HYPERRAM™ 2341 N EMTEE, 7EEBIREZIR
E Vss BFHAIE], Voo RFNFRET Veco EViko BT, SJ[HREREEERIETIEUR,

Ve BATIRERTFHFTF Vg (Vee = Vecg)o

EIREBHEBEEE V o LATHAE , ¥IMARIREBEHNNIERBER (to) NFEZEV E1U(Vesr) LT »
B BIREXAE Ve &/ IMER IEM#IIAL. W E 31,

WREFEEIIEP Vo IBRIFE Viko U E , SBERBREIBIRE, HEVcc BRET Vec &/IMERE
BILE. MR Vee RIETF Vrsr BIFEEEBIBTIE tp , MTIARIEPOR IIZREHB NI T, EXMERT, FTE
PR B (R IREI G [EFATIIA 1L,

A
Ve (Max) v — —
ce i No Device Access Allowed L
Vce (Min) < - >
‘tvcsr Device Access
Allowed
Viko
VrsT —
<~ ™
|
Time
[AZ]
E31 B BETRE

LA ER 39748 T HYPERRAM™ 2848932 EB IS AE X 75 o

+&25 =B ERNE
Symbol Parameter Min Max Unit
Vee Vcc power supply 1.7 2.0 \Y
Viko Vcc lock-out below which re-initialization is required 15 - \Y
VrsT Vce low voltage needed to ensure initialization will occur 0.7 - \Y
tep Duration of Vcc < Vrst 50 - ps
e TE T 380f39 002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

BB AE

9.8 k=R i
RESET# B NIRME T — Mg s thiR MBS HUR S BIBE 1 75 5%

7E trenflAIE], BRPRFIRUN IccsFEIfTo WNSR RESET# FFERIFRE FAET trenfTiE), BRAREIIRUL CMOS FEHLEE
A (Icca)o 3 RESET# IRFEHREET (treHAE]) LA trewfiE], RAVFELALH,

P EALRFHITATRE:

 FECEFFEMERHRINME

v X RESET# AR EBFINZLE BRIFTIR(E - FFE28 5 I SRR AT

v REIBRREESKRIRRS

o BHEIFREFRHREIREBRE

RESET# IR[EISEBEF5, KMEBRFERE. BT ERFIRIEE RESET# LOW HRiEl=LE, BBERIFITIT
HEREEBEHMIAME, FILLFLEITIEETIATER 14 FiilERIPESIRIFTEIFRARIHT. XulfE=SRTE

MR E(IHAIRIE Z IS I BN A5 DRAM FEFIERYE. EVINIRTE DRAM FEFIBIREEMGEMGERR, HEN
INEAERIPFFRBERE,

+
‘rP

RESET# \ /

+
'RH

"
{rRPH

CS# \

32 BHENNFE

+ 26 EBEMNEUSH
Parameter Description Min Max Unit
trp RESET# Pulse Width 200 - ns
tru Time between RESET# (HIGH) and CS# 200 - ns
(LOW)
tRPH RESET# LOW to CS# LOW 400 - ns
e TE T 390f 40 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO
1.8V

BY A&

10 GRS F I

LU TR EB #8327 HYPERRAM™ 28 {4 B R #UAS BYAE X 5 Eo
10.1 BBy X B

Valid_High_or_Low

High_to_Low_Transition

Low_to_High_Transition

] f
[
L
-

High_lmpedance

& 33 RAANHREY X 78
10.2 AC TR F

Device

Under C

Test 1—]: "
& 34 WidigE
=27 Mt a4

Parameter All Speeds Units

Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 V)[43] 1.13 V/ns
Input pulse levels 0.0-Veco v
Input timing measurement reference levels Veco/2 v
Output timing measurement reference levels Veco/2 v

*
43. FTEACEYFIIR A LEARIZE,
a4, i NF B R LA VCCQ/2 )7 CK/CK# XX AEE,

VeeQ
Input VeeQ / 2 ><.< Measurement Level .—><VCCQ / 2 Output
Vss

35 BRI B i )

* \

45. 53 CK/CK# STV F BB T H R R NER.
HIRFH 400f41

002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

BY - #LA&

10.3 B AT

- 000000 tex =
CK - tCKHP—’— e | tCKHP P
\ / \
y ViX (Max)
VecQ/ 2
VIX (Min)
\ / \
CK - - o _
& 35 REZESIES
=28 B e pr 46 - 281
200 MHZ )
Parameter Symbol - Unit
Min Max
CK period tek 5 - ns
CK half period - duty cycle tekmp 0.45 0.55 tex
CK half period at frequency
Min = 0.45 tck min tekmp 2.25 2.75 ns
Max = 0.55 tck min
ii —
46. FAVF +5% BIBTEHEEL TN
47. RIVRE (RK tex) BURTFERA CS#KBTIE] (tesw) « FIRERFMHEKE,
48. CK Ml CK# BNRIZEM AN = 1V/ns (IARKAZEZMENF 2V/ns) o
+&29 B §h AC-DCERS4F 49 30
Parameter Symbol Min Max Unit
DCinput voltage Viy -0.3 Vet 0.3 v
DC input differential voltage Viopo) VecoXx 0.4 Vet 0.6 v
AC input differential voltage Vibao) Vecox 0.6 Vet 0.6 v
AC differential crossing voltage Vix Vecgx 0.4 VeegXx 0.6 Vv
=x
49. Vip ;& CK ERVRINEBTS ck# LB EZ BN EEIRE,
50. VIX BUEFITETF BERss 4 8Veco/2, FHEBTIRER Ve oFIDCETFRIZ L,
e TE T 410f 42 002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,

1.8V

BY A&

10.4 AC 451
10.4.1 R

£+ 30 HYPERRAM™ %} iE IR EXBY FF & ¥
Parameter Symbol —; 200 MHz Unit
Min Max

Chip select high between transactions teshi 6.0 - ns
HYPERRAM™ read-write recovery time tRwr 35 - ns
Chip select setup to next CK rising edge tess 4.0 - ns
Data strobe valid thsv - 5.0 ns
Input setup tis 0.5 - ns
Input hold Y 0.5 - ns
HYPERRAM™ read initial access time tacc 35 - ns
Clock to DQs Low Z thqLz 0 - ns
CK transition to DQ valid tekp 1.0 5.0 ns
CK transition to DQ invalid tekol 0 4.2 ns

Data valid (tpy min = the lesser of: tcxyp Min - tekp Max + teykp Max) or tekyp toy!51 521 1.45

min - tekp MIN + tekp Min) - ns
CK transition to RWDS valid tckps | 1.0 5.0 ns
RWDS transition to DQ valid tpss | -0.4 +0.4 ns
RWDS transition to DQ invalid tosy | -04 | +0.4 ns
Chip select hold after CK falling edge tesH 0 - ns
Chip select inactive to RWDS High-Z thsz - 5.0 ns
Chip select inactive to DQ High-Z toz - 5.0 ns
Refresh time tRFH 35 - ns
CK transition to RWDS low @CA phase @read tckpsr | 1.0 5.5 ns

=g
51. i52% B 39 LIREEURE MBI .

52. tp I F I BENHEE, FRTFHENBRE. ISRERNIHERFRIE,

csy |

CK#, CK

RWDS Low: 1X Latency Count

\
4.

\, \ \f
barr:ol ol i{ 7o < i | e
|-#————Command - Address——#=]

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

ey U
&

RWDS and Data

are edge aligned Memory drives DQ[7:0]

and RWDS

| 37 RIS R E — EREIMER

BIRFA 420f43
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

BY - #LA&

(infineon

| latency

\RViR =Read Write Re ery ddi
e L sy —
Y ¥y
e 4L¢_ii‘_l WD SO, Y VU D S SN S N
oo ! l—— 4 cycle latency 1

1

v ! JI . . “{, ,)I, y v

—
o

] \ e P e e — l];r;l; . ﬁh
o L S
o ——— {5z [ = ) BEEEs
|————Command - Address———— ngi:nji;:: Memory drives DQ[7:0]
Host drives DQ[7:0] and Memory drives RWDS and RWDS
& 38 AR Fr E - R EESMVIER
Cs# /
CK
CK#
RWDS
DQ[7:0]
& 39 BIRE MET 53 -55]
10.4.2 E=PNE7
#&31 EANREFES#
200 MHz .
Parameter Symbol - Unit
Min Max
Read-write recovery time trur 35 - ns
Access time tace 35 - ns
Refresh time tren 35 - ns
Chip select maximum low time (85 °C) tesm - 4 s
Chip select maximum low time (105/125 °C) tesm - Us
RWDS data mask valid tomy 0 - us
i

53. tekp M tekp IEEE X 7 #UEB MRS R U E,
54. tpss Mtpsy X T DQ HEXTF RWDS RYH53RBTE], X CK El DQ ZER Z ]I BB il {fRZE tckp F CK EI

RWDS ZE3R tcyps o

55. HF DQ #1 RWDS 2AEEIRVHEIH LR, FEb tewp A tekps BHR—FHH (LUHERLEERETK)

BIEF

430f 44

002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEIZS RAM (DRAM ), 7 8 & xSPI3&E[
1.8V

BY - #LA&

infineon

Flc.w ‘;I-‘- tosw

f \

CS#J

tess—w tea
[————trwR=Read Wrie Recovery l—— tace— > w
Y , s Tom Ty 1 T P Y — Y
CK#, CK ) ] ] 1 | | | ‘ ‘ | ! | 1 D
.'( [S— W S A / ‘_j ........ A o i;/ ________ f\_l W S &\_/{- ....... N J
} 4 4cycle latency————————— | lﬁl th
tosz r \ r g
" -ty aml S
RWDS Low: 1X Latency Count i / \ / \ /
ts bs | t
DaTo A AL
[7:0] o] ), o] )\ @124 | g (15 | o] [
CK and Data
- Command - Address: are center aligned Host drives DQ([7:0]
and RWDS

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

& 40 SNNFE — THIMNER

toss—»

| ———tawm=road write Rucovery - Additional Latency

4 cycle latency1 > - 4 cycle latency2
2

=T

RWDS [T High: 2X Latency Count

o [

L e 0 ) E e D

- Command - Address- -

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

CK and Data
Are center aligned

on | ot | oz :! oned
A ol LI |
Lt

Haost drives DQ{7:0]
and RWDS

& 41 REXBY Fr B — R EIMRVEER

IR F AR 44 of 45
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & ( mfmeon ,
1.8V

BY - #LA&

10.5 NFE&EBF

VCCQ
CK, CK#
VSSQ
R IR S S
V I
eea / \ Viu(min)
RWDS Vi— Va(max)
L(max
Vssa — 7
R R
V
R ¥ A \if Vin(min)
[V
DQ[7:0 T
[7:0] /N A\ A\ Vi(max)
VSSO
=] 42 DDR NN FESE BT
e} tsck >
Veca E /—
RWDS Vi —\7
Vssa 5
| —tos B> [
e, R} VY SR AR \ \ // VOH(min)
DQ[7:0] -
............... N R e i /oL (11 T-Y 0]
=] 43 DDR AN FESE BT
HIRFR 45 of 46 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V

3RO

11 YpIeE O]

11.1 FBGA 24 IX 5 x 5 P55 ¥t
HYPERRAM™ 284K AR ERMIFES! (FBGA). 1 mm [B]EE. 24 BK. 5x5IKPEFIFEE, FARTH6mmx8

MMo
1 2 3 4 5
A AN .
RFU CS# RESET# RFU
B . . . . . L
CK# CK Vss Vce RFU
C el S . . . . 1
VssQ RFU RWDS DQ2 RFU
D r‘ ." . . + . * . -
VeeQ DC:)‘I DéO DC:)3 DQ4
E - - Y. ~ .‘ L. - L
DQ7 DQ6 DQ5 VeeQ VssQ
= 44 241K FBGA, 6x8mm, 5x5IKk¥E, {FHE
*
RS 46 of 47 002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RIF &7 RAM (DRAM ), i 8 £& xSPI & mfmeon ,
1.8V

3RO

11.2 IR E

. I'p1]
olo.asc @ ]"I_|I
() ! i
5
| 00 doo
i 4 oo ¢ oo &
—t— P — - — - - [E] L. ©0-0-¢-©0-6 — [El
, 2 [ONO] i o O
| dgw O O o +
' F |
/INDEX MARK i E D B A \_
é PIN Al
cokneR 2\ TOP VIEW | D?;xs) o CORNER

BOTTOM VIEW

|
A _ b | b2

L_,I N O O A
Al EARE
SIDE VIEW
24X @b
2 0.15 @[cal8]
@ 0.08 M[C |
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.
6.00 BSC
5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
D1 4.00 BSC
o T0055C SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
v s DIRECTION.
Ve s A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME. DIMENSION
N 2 ﬁ "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
Do 0.35 040 045 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eE 1.00 BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
eD 1.00 BSC vaD" OR "SE"
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
sD 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

& a5 SR1LBRHIFES 24 BK 6 % 8 x 1.0 mm (VAA024)

RS 47 of 48 002-31339 Rev. *C
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256 Mb: HYPERRAM™HE RI#Eh7S RAM (DRAM ), i 8 £k xSPI & mfmeon ,
1.8V

iER

12 ITHER

12.1 TSRS
TSR S I FTERABATIR

S80KS 256 _3_ GA B_ _I-I_ _I _02 0
Packing type
0="Tray
3=13"Tape and reel
Model number (additional ordering options)
02 = Standard 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)
M = Automotive, AEC-Q100 Grade 1 (-40 °C to +125 °C)
Package materials
H = Low-Halogen, Pb-free
Package type
B =24-ball FBGA, 1.00 mm pitch (5x5 ball footprint)
Speed
GA =200 MHz
Device technology
2 =HYPERBUS™
3=0ctal xSPI
4 = HYPERBUS™ extended-10
Density
256 =256 Mb
Device family
S80KS - Infineon Memory 1.8 V-only, HYPERRAM™ Self-refresh
DRAM
e TE T 480f 49 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

1.8V
TS B
12.2 BEMAS

Infineon

WEAGRIIE T REHNEE, R322MEMASHIEHMEN. NEBIAMSEALASRIE
BMHTEEMEHNAS, TEESHHHEENR.

+®32 BMASE - IRk
. Package .
Device . . ’ Model | Packing . .
. Density| Technology |Speed| material, and Ordering part number| Package marking
family tempera’ture number, type
S80KS 256 3 GA BHI 02 0 S80KS2563GABHI020 8KS2563GAHI02
S80KS 256 3 GA BHI 02 3 S80KS2563GABHI023 8KS2563GAHI02
S80KS 256 3 GA BHV 02 0 S80KS2563GABHV020 | 8KS2563GAHV02
S80KS 256 3 GA BHV 02 3 S80KS2563GABHV023 | 8KS2563GAHV02
12.3 BRAE — FML/AEC-Q100
]33 FIH T RFEEMA/AEC-QL00 INIEFITRIM EMEENEE, ZREGEENASHNEAHMEH.

BIAMFELHENTRAMH THREREHNAES, B EEEtNEERR
{9 AEC-Q100 £ ™= it £ =B E L/ ERER (PPAP) 2#%,

AT®

75 1S0/TS-16949 Fr /&R B i N A=~ R4 2 S PPAP
AEC-Q100 ™= MBI EH IR AR S

ISO/TS-16949 HIEK,

+ A
%£a

{EFBY AEC-Q100 K= 5o IE

S FAREBERS 1SO/TS-16949 1R EIIRMNFE, FHITEIRMEFE PPAP 24509 AEC-Q100 K=o

]?32 BEXEHE — FMLR/AEC-Q100
. Package .
Device . . ’ Model | Packing . .
..~ | Density |[Technology | Speed | material, and Ordering part number | Package marking
family temperature number | type
S80KS 256 3 GA BHA 02 0 S80KS2563GABHA020 | 8KS2563GAHA02
S80KS 256 3 GA BHA 02 3 S80KS2563GABHA023 | 8KS2563GAHAQ2
S80KS 256 3 GA BHB 02 0 S80KS2563GABHB020 | 8KS2563GAHBO02
S80KS 256 3 GA BHB 02 3 S80KS2563GABHB023 | 8KS2563GAHBO02
S80KS 256 3 GA BHM 02 0 S80KS2563GABHMO020 | 8KS2563GAHMO02
S80KS 256 3 GA BHM 02 3 S80KS2563GABHMO023 | 8KS2563GAHMO02
HIRFR 49 of 50 002-31339 Rev. *C
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(infineon

256 Mb: HYPERRAM™E RIFTZHZ RAM (DRAM ), 7 8 £ xSPI &
1.8V

YERRIE

13 4EBRIE

+R34 A3 TR FE RV 48R 1E

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
e TE T 50 of 51 002-31339 Rev. *C
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256 Mb: HYPERRAM™HERIFTEHZS RAM (DRAM ), T 8 £k xSPIEO

Infineon
1.8V

1R

14 ARG

14.1 ===
&35 SR
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
e TE T 510f52 002-31339 Rev. *C

2021-09-27



o .
256 Mb: HYPERRAM™HERIFTEh7S RAM (DRAM ), # 8 £k xSPI3E[] mfmeon ,
1.8V

(EPARTE
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IMPORTANT NOTICE

The information given in this document shall in
no event be regarded as a guarantee of conditions
or characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this
document is subject to customer’s compliance
with its obligations stated in this document and
any applicable legal requirements, norms and
standards concerning customer’s products and
any use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is
exclusively intended for technically trained staff.
It is the responsibility of customer’s technical
departments to evaluate the suitability of the
product for the intended application and the
completeness of the product information given in
this document with respect to such application.

For further information on the product,
technology, delivery terms and conditions and
prices please contact your nearest Infineon
Technologies office (www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.
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