H )5 S80KS2564

#7K)5256 Mb HYPERRAM™ B Il ¥
(PSRAM)

HYPERBUS™ ¥ & 1/0 (x16) [, 1.8V, §

1%

20O

HYPERBUS™# & I/O

-17E20V (HEE18V) EOLF

» BIREIER (CK) -20MNEE&ES
c AIREDE (CK. CK#) -21NEE(ES

- FiE (cs#)

- 16 #RE% (DQ[15:0])

- S (RESETH#)

- WEIRE#HEIEE (RWDS [1:0])

 FRE R T e iR b e R AR REIR
 FEIREX (S SRR IR (E 0 IR BN B R e E e
 EENFREREIE AT NEIEED AN

o PERE. ThAEMIHE

B AT ERSIER 200-MHz

- DDR 7EEYEhEI R MIZ B E A SR
- BUREMLE 53X 800 MBps (6400 Mbps)
- AJEREH AR

 RMEFHE
‘[ BEHRKE:
16 FT (8 BYfH)
32 FT (16 NETEh)
64 FT (32 PEtE)
128 11 (64 NBYHH)
CREBIED - TRUHEAZETALRIER.

- FTERE MYIRENAE I A )
_ hEEER

CESRIRED
REER
- TEfiE2SPESRHT
o RRNFFES (1/8. 1/4. 1/23F)
« 255

8

+ 49EKFBGA

- TIERESEHE

o ZEFZ%, AEC-Q1003 4% (-40°C ~+85°C)
« LR, AEC-Q1002 £ (-40°C ~+105°C)

v BR

254K DRAM

T DRAM

ZHIEFMHIEX EFRXIES, HEEEL, & CEERTIFX, BFEIETERTH#EFTHZHNIR, £ CEFFRIBFXIERIE. HF5HiA
BT, 155453514 infineon.com BEERZHHEXIRA (FEIXE) .

Datasheet

www.infineon.com page 1

Please read the Important Notice and Warnings at the end of this document 002-36092 Rev. *A

2023-03-28


https://www.infineon.com/

256 Mb HYPERRAM™E |3 DRAM (PSRAM)
HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

ak =+
II*II- an_.\én

HeEES
Read transaction timings Unit
Maximum clock rate at 1.8 V V¢c/VccQ 200 MHz
Maximum access time (tacc) 35ns
Maximum current consumption Unit
Burst read or write (linear burst at 200 MHz) 20 mA/22 mA
Standby 1.55 yA
Deep power down 15pA
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Control —) Y Decoders
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256 Mb HYPERRAM™E %1 DRAM (PSRAM) ,..—-F
HYPERBUS™¥ [ 10 (x16) #%[, 1.8V, 8% (|I'l ineon
R

1 B

256 Mb HYPERRAM™ 28 B —F =R CMOS B RIFTDRAM , BB HYPERBUS™ ¥ B 10, DRAM [F5IfEREE
EHARIFTRISHSETT. H xSPHEOEMN (FIT) RESHRENH S NFiEesE, SSHFHNIRIFIEHIZEEE
DRAM_EHIRIFTiR(E. BTAZTEXNEREAIRIFIRIE, EEENER, DRAM EFIRLERERSETT,
TRRIFA A REBEIE. Fit, ZATFE AR (7547 RAM (PSRAM).
HTFDRAMBITEIREFHREI T AR, FALEBREVRFREHLEFRKE, UEEEENAIFRE
FIERIFIRIE. MRAFIETHERFTIRCE, WENALIREIEMAVRFEE N B H R F R E R ae g m
F8RIREER,

1.1 HYPERBUS™ ¥ & 1/0

HYPERBUS™ ¥ & I/0 @ —MMR{ESit#( DDR#ZM, AIKMWERIXEEMHE, DDRIMNES N EIHE
HA@1E DQ[15:0] BN/ E SERA N 32 (U#IEF. HYPERBUS™¥ & I1/0 EMEHEFMA—&
516 I%e. — P EEhERBEIEE (TERNEBHYPERRAM™ PE5I E) FIF-NMERAY 16 iIFm. FBIE/E
HA¥RE (£ DQ[15:0] 155 L) 4Amk. FREMANRLIYFES LV-CMOS, S80KS2564 T,
S80KS2564 2314 1] i@t REIRVITIGER S (OPN) /E/9 1.8 Wec / (Ve Q (ARFR)) Ve BBIR (V) 10 18R4T
(Vecq) BBIRo

15<. HHEANEEEES B8 16 N HYPERBUS™ I B 1/0 DQ[15:0] (55154, ZiEWIE<. it DQE5S
LRUEUERS, BIEh (CK#. CK) FAFHI HYPERBUS™¥ B 1/0 MIZEIEIRER. BT tUERFEEH
EAREOXTTF,

SMEREENLL CcS Mgt (CA) ESHEMFR, ARFRINMHIEZRLUER 6 N CAFT, EER
IR IREERFIREN S B N E L, HE CSWEUEE L

CS# } \ [
|<*1RWR=Read Write Recovery~+7t acc = Access——————

oKBOK /A A U O U O U B O A B O i
F*Latency Count———»

High = 2x Latency Count

RWDS[1:0] — Low = 1x Latency Count ’—j \ / \ —

RWDS and Data
are edge aligned

DQ[15:0] {47:40x 39:32x 31:24x 23:15X 15‘5x 7;0} { Dn x Dn XD?"HX Do )_

}ﬂiCommand-AddreSSA" Memory drives DQ[15:0]

Host drives DQ[15:0] and Memory drives RWDS[1:0] and RWDS[1:0]

1 AR, BIRYBIERITE
RS 4 002-36092 Rev. *A
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™¥" & 10 (x16) 31, 1.8V, 5%

5%

RWDS B— 1 RMES, ATFER:

v REVE AR SIEFT 8 MAHYPERRAM™ 23211 R = AFRVBTIE] (FI9ATREER)

v HEUEEIREUERIEREIMHYPERRAM™ SR EEI T M4E (1R AIRES REEUEER)
v BEURFAMEHEIAEIHYPERRAM™ B3R TENRHRIE (MRS NIER)

v B NBUEERIERE AV R K

IR EZ5mY CA FHE I HAEl, RWDS 78 HYPERRAM™ & &ML, LIETERPES REMIMNIT]
BIRENAEIR
EIREEREIIES, RWDS B—MREUEEE, HUEER RWDS B RMIZEIT 5.

cs# | \

fffffffff

,,,,,

|47Latency Count 1*+7Latency Count 24-|

RWDS[1:0] ——  High = 2x Latency Count \
Low = 1x Latency Count L(

RWDS and Data
are edge aligned

DQ[15:0] 17:4030:32)/31:24|[23 15 70 Dn
}-—Commﬂnd—Address—r|

Host drives DQ[15:0] and Memory drives RWDS[1:0]

Memory drives DQ[15:0]
and RWDS[1:0]

&2 EEER, FSMERITE

TEENEIEEmEAE, RWDSIETREMUBFERE S RWDS HIGH Bk (BB /& BTz EsHAvEL
EF) KM RWDS LOW ik (BB BB NTR(#E2R) o EA oI LUERSIERIDTEFME23 AXTHEE#HT
6 IFNTFEN, HEBEBE—RREREANFEHZMEFWFTHNEN. EENERF, SESIHEGH
’E\yqﬁo ‘

CS# /‘ \
’-— towr =Read Write Recovery —-’-7%:(‘: A503554-|

A —— A — A A A A ———

777777777777

R _—

CK and Data

|~7Latency Coun14-|
High = 2x Latency Count
Low = 1x Latency Count I 1

RWDS[1:0] ———————

are center aligned

varss R ) U G B
|47C0mmand—Add ress%

Host drives DQ[15:0] and Memory drives RWDS[1:0]

Host drives DQ[15:0]
and RWDS[1:0]

&3 SNRH, RRAIAKIERITHK

BIEF >
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256 Mb HYPERRAM™E %1 DRAM (PSRAM) ,..-—F
HYPERBUS™¥ [ 10 (x16) #%[, 1.8V, 8% (In ineon

5%

BERREREHARAN, TS TNHEREE T —NMNFF. STRIREREES A\ Tl LUIERRE
NREMREFT,

|l«@——— 16 word group alignment boundaries =~ ——

Linear Burst -

|4h |5h|6h|7h|8h|9h|Ah|Bh|Ch| Dh|Eh|Fh10h|11h|12h |13h|

Ilnitial address = 4h

Wrapped Burst .

Oh|1h|2h|3h|4h|5h|6h|7h|8h|9h|Ah|Bh|Ch|Dh|Eh|Fh

\—

E 4 ZM5SEESTERFT

EEEEREAE, HEMEARN CAREMEFIR, HEFRENFAHNTURNKE, AEEEFIHF
Bl E, ARUEOERIGME, MEEERATXRFTE RSSFTETIRIMTH. ELMRIE
8], WHRMEENMCEFIEH URFRYAMEE, EREEURIELLL, E cs#iREIESBT, LM Em—
A TAEESHIESE, NETEG. BT MIREIHIERZTRIIRLFYIEE, FILAILIR
EEESHIE SR ERZLRANA MR AL,

002-36092 Rev. *A
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256 Mb HYPERRAM™ B il 5T DRAM (PSRAM) .T
HYPERBUS™}" 10 (x16) &1, 1.8V, % Infineon

= iR

2 = BER

256 Mb HYPERRAM™ 23472 1.8V 8817#1 10 . [EZF BRIFTDRAM . HYPERRAM™ 284 0 FE A {HEHYPERBUS™
Y& 1/0 MH3E . HYPERBUS™¥ B I/01ZEH 16 % DDRFUWBE 4%, FHHNMEMA 32 il Fi#thtiA R,
BREUERES I HE RS 16 IR (MIOBHILAR 8 iI) « BAERME NI EHRATAEN 32 ik
B (B BEIA3REY 16 fiI) o

—| RESET# Vee ﬁ

VeeQ
— | Cs# DQ[15:0] |t—p=
—| CK RWDS[1:0] |-atp——
—— | CK#
Vss
Vet ﬂ'
5 HYPERRAM™}Z 1
2.1 HYPERBUS™¥ B 1/0 &

REREFEER NI HERE X BRTHINAISR A LR, AREBHIGIRENIER tycc o EFHBICA
ez, FiESS=EER RWDS (S ERKIE TR ERER AR EIRINFFFAIRIFTETIE] (trey )o 7E
CARNER, F="HH#HEIREIEEBRTANBIRF ML, TR (HEN) FiaifE, ¥nRikiEE
Wi (WA G, AIUEESNHERUBEIFSEEIRFMIZITIRE (BKEN) HittEhiE, HEc
BERNLMRIFMEINEY, M= BMFESSMETPIRE/ BN — N ELT.

SEFESAMELR, EREHRIEEEHEITHRFARESIFET—1T, AIUSEIMERIMFRAIEE, KM
RV RIE R RS,

800 MBps [1 F (16 (7##ESZE) *2 (BHERTHILE) * 200 MHz = 800 MBps] o

pad
1. CK# BT ESRFER,, BA%,

RS 7 002-36092 Rev. *A
2023-03-28



256 Mb HYPERRAM™E Fll# DRAM (PSRAM) o

Infineon

HYPERBUS™¥" & 10 (x16) 31, 1.8V, 85F

55 ER

f

3 55 i%BA
3.1 W/ HET
HYPERRAM™ 55 LA Tl B, HBFERESBIMHERETS (#) B

®1 I/o BifT
Symbol Type Description

Chip Select. Bus transactions are initiated with a HIGH to LOW transition.
CS# 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 differential clock is
CK, CK#? optional.

Single ended clock. CK# is not used, only a single ended CKiis used. The
clock is not required to be free-running.

Data Input/Output. DQ[7:0] to transmit command and address during
command/address (CA) period and lower byte of 16-bit data word during
read and write transactions.

DQ[15:8] to transmit upper byte of 16-bit data word during read and write
transactions. Host has to drive DQ[15:8] all to “H” or “L” during the CA
period. Floating is not allowed.

Read-Write Data Strobe. During the command/address portion of all bus

Input/output transactions RWDS is a slave output and indicates whether additional initial

latency is required.

Slave output during read data transfer, data is edge aligned with RWDS.

RWDSJ1:0] Slave input during data transfer in write transactions to function as a data

mask.

RWDS[0] corresponds to the data on DQ[7:0]

RWDS[1] corresponds to the data on DQ[15:8]

(High = Additional latency, Low = No additional latency).

Hardware RESET. When LOW, the slave device will self initialize and return to

Input, internal the STANDBY state. RWDS[1:0] and DQ[15:0] are placed into the HIGH-Z state
pull-up 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 Array Power.

Input

DQI[15:0]

RESET#

VeeQ Input/Output Power.
—— 1 Powersupply
Vss Array Ground.

VssQ 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 signal in
the future.

RFU No connect

p
2. CK#t BFENNIEL, BrEEE, NRFEEETITEHIES, 158 Ck# BN IBNEZEE VecQ T
VssQ, EREFHEBT,

RS 8 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

HYPERBUS™ ¥ & 10 f&iaii¥1E

4

4.1

Ff& HYPERRAM™ 2L EWESRI AN NIEHE . LSHATF=
BY, cs# WAREBF, DL&EHAR.
SHHIE: </ FFERTIN TS5 DDR—EZEI,

EX¥E

HYPERBUS™ i & 1/0 &5 i+18
8<%t/ BUR AL EE

LUMHERIE < AHE R EX
VIRENEE ANFER.
o USR] T S RIS F R s ]

- HiFee T EIA T IhREE R

|myzan

nfr

(D) FESHENEEFTFSR

SARE (CK={REBFH CK# =58 F)

(CR)>

HYPERBUS™¥ & 1/0 & O LB B N fZ i8I MU EIT Mo
IESESHRAMREERLZFS
« Bir1T (FAm1) b (fustbit)

=t

(FTTIRBVEIR) ik (RRL)

A= P EHER=1FRE<S /ML (CAO. CALL CA2) EREK

1/ \7J|J%§1q:ﬁ ﬁ#ﬁﬁm?’_

CS# \

CK, CK#

DQI[7:0] 4(CAO[47 40]XCAO[39 32] XCA1 [31 24]XCA1 [23: 16]X CA2[15:8] X CAZ2[7:0] )7

6 $5< -kt (ca) 5B

]2 CAIBMRI DQIES
Signal CA0[47:40] | CAO[39:32] | CA1[31:24] | CA1[23:16] | CA2[15:8] | CA2[7:0]
DQ[7] CA[47] CA[39] CA[31] CA[23] CA[15] CA[T]
DQ6] CA[46] CA[38] CA[30] CA[22] CA[14] CA[6]
DQ[5] CA[45] CA[37] CA[29] CA[21] CA[13] CA[5]
DQ[4] CA[44] CA[36] CA[28] CA[20] CA[12] CA[4]
DQ[3] CA[43] CA[35] CA[27] CA[19] CA[11] CA[3]
DQ[2] CA[42] CA[34] CA[26] CA[18] CA[10] CA[2]
DQ[1] CA[41] CA[33] CA[25] CA[17] CA[9] CA[1]
DQ[0] CA[40] CA[32] CA[24] CA[16] CA[8] CA[0]

“}I

6 7R HYPERBUS™ ¥ & I/0 LFrBZwmBVaT =/ A EHR,
SEEREY CK# LU LR B o

BT FIRHNBUEURAENS

EERYIRFFHES, EADQ7 7958 71, DQO S 0 fil,

3.
4, %

5. {EIEEVFAI B N1EHaHAiE], CA SR SBEhITFTF,
6.

7.

DQ[15:8] 1£3E

BIEF

9

L /HUEARERIEI N AR BB, B ENATUFENIREHE“H T L,
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

o _.
HYPERBUS™3 & 10 (x16) ##[1, 1.8V, 5% Infll‘leon ,

HYPERBUS™ ¥ & 10 f&iaii¥1E

%3 5 /Hbat (53R
CA bit# Bit name Bit function
Identifies the transaction as a read or write.
47 R/W# R/W# =1 indicates a read transaction

R/W# =0 indicates a write transaction

Indicates whether the read or write transaction accesses the memory or
register space.

46 Address space (AS) | AS = 0 indicates memory space

AS = lindicates the register space

The register space is used to access device ID and configuration registers.

Indicates whether the burst will be linear or wrapped.
45 Burst type Burst type = 0 indicates wrapped burst
Burst type = 1 indicates linear burst

Row & Upper Column component of the target address: System word address

bits A31-A3

Row and upper |Any upper row address bits not used by a particular device density should be

column address |setto ‘0’ by the host controller master interface. The size of rows and therefore

the address bit boundary between row and column address is slave device

dependent.

Reserved for future column address expansion.

Reserved bits are don’t care in current HYPERBUS™ extended-10 devices but

should be set to ‘0’ by the host controller master interface for future

compatibility.

Lower column | Lower column component of the target address: System word address bits A2-
address A0 selecting the starting word within a half-page.

44-16

15-3 Reserved

2-0

p=
8. ITRIES BT E2RME T LB XA —2H iR, HYPERRAM™AEM DA RIFERItERtER TIT
o
9. JMHEEARITHNR L ERVERFAE. JtutoH LT, LEEEFE— 8 F (32 F1) FM’,
TEREFEF DT 32 (UWNF, EHE TR EMXEFFIE,
10. FMEEEGHRIBY E]MITAI LS (F01) MU MAIZE ORI R, ESEEMIEREARHTI &
BAEBEEIHIA 32 F T TURLIMAY,
11. HYPERBUS™ #" & 1/0 this(thiik =S [BIfR A, fRi%:
29 17F0 L5k
3 MESE{L
FMULEFE— 32 I EHEHUEE
29 +3 =32 firithik = 4G Pihht, HHEFERK 8 GB (64 Gb) HititZ=[a]
REFIMABIY B AT LA 29 1TH1IE T + 16 1R FIMBAUEAL = 35 KXF = 70 XFTIRUMHEZS 8],

HIEFR 10 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

o _.
HYPERBUS™3 & 10 (x16) ##[1, 1.8V, 5% Infll‘leon ,

HYPERBUS™ ¥ & 10 f&iaii¥1E

CS#_\_SS
woe W[\ [ [\
DQJ[15:0 4\S—< Dn A X Dn B X Dn+1 A X Dn+1 B X Dn+2 A X

7 RS R SRR B 1216

FiEZRR/ SRR BUERERUA T M. ZSMHHIRREAN (BN ANEHEE (R .

cs# |\ 5\
TR D B S S
W N
RWDSI[1:0] QH Dn A X Dn B X Dn+1 A X Dn+1B X Dn+2 A X

8 B\ S RRAE MR E
P

12. B7 7R THYPERBUS™ ¥ & I/0 ERVIEEVERIEI—E 3. ZER IR Ck# LIBLIEZE o

13. BB R AXITF”, RWDS 1R (R iR 78 HiRIELIEE,

14 BUERA N EFIZEFE (FRESR)

15 8 HARFHILEE, 80FF, FHAATF RWDS EAAFTEEAZIE, F5 B{iIF RWDS T
P _EFRZIEL

16. 81 16 U FUB IR MNE EHERBIRFHES], EA DQ15 /5 151, DQO A% 0 fil.

17. B 8 B/RHYPERBUS™Y & I/0 LB NfEHBI—EB5

18. EE NfZHiHAE], MBS EPOITTT,

19. RWDS[1:0] E 5 \#IBE A B REEIERID, BAEVRER,
- RWDS[0] ¥E/9 DQO-7 L E#EAVE N ENIBHED,
-RWDS[1] ¥E9 DQ8-15 BRI N EIEIET,

20. EENEBUREHSIEPR, RWDS AZEMNIREN, FIRERAE., EXMIBERT, 1BERSEANTEIE
BT, EXMERT, RWDS ATEEH MHLIRsh AR BT RiFm A,

HIEFR 11 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

o _.
HYPERBUS™3 & 10 (x16) ##[1, 1.8V, 5% Infll‘leon ,

HYPERBUS™ ¥ & 10 f&iaii¥1E

4.2 REER (EMEBETINFTEES)

HYPERBUS™ ¥ /& I/0 ENERSH=fRAET, BIHF CS Wk aiE . AR, EEH CAFIIshAat)
i,

£ CAO 1, CA[47]=1RTEBHITIZEUER M. CA[46] =0 RSIE(TIRENIZAES 8], 5(& CA[46]=1 RIIETE
EENEFRTIE, CA45) RonpkHEEE (BEFHEM) . —B CAOF CAL HEW 71T 5L, 5%
B Eiai ] LIFFIA R EBFES A1 (CA[4T:16]) o CA2 (CA(15:0]) FRIBFMEITH Y Bir= ik,

PAf5, HYPERBUS™Y & 1/0 ENI4ERiTETHACE ST 728 0 PAVEIRITEUSEE X Z 1 B, eI Ehim
TP ERVIIEIER 1T#E T RWDS, ¥NR7E CA FHARAE) RWDS AR, MIEN—TERITE, WIR7E
CA FEIHRHAE) RWDS NEEF, NMSIENFIMIIERITE, —BXLEILRINE5ER, RFEMSF AR ER
RWDS FiitH BAR 3R,

FEUEMEE RWDS SRR HIAAXTTF. REENTE CS# MR R TFHRE SRt , iR
medsiiat, FRHLFRAMZKEK, URELIEF#ESSHI T HBIURIF,
EEHEBHREFEHELKENRE, MEMHLAGETORZINFREEHIE. HEMEHLIREELRX
FEH R R E— b, SEEERE— MM 2 SMFITH LG IR E M ST BRI FF L 8 B3R,
LR EhNEY, ATLUEEIS cs# B T o B R M 45 R IEEE o

B AREEE HIETT. 2 CS# AT, B rIaERIF=M,

cs# | \ /
re—Additional Latency ——»
tzwr= Read Write Recovery
[ tacc = AmesH
RWDS[1:0] High = 2x Latenc|y Count \ ’-(/_\_/_\_[7

Low = 1x Latency Count RWDS and Data

Latency Count 1 —»#——/ atency Count 2 ——» are edge aligned

oariso e BIEE
}*Command-Address*| Memory drives DQ[15:0]
and RWDS[1:0]

Host drives DQ[15:0] and Memory drives RWDS[1:0]

9 REE G TN AIER 2 0
s

21. & cS# FFEE CK=LOW B CK#=HIGH B, RXF 250,

2. EBTHEES Zal, CS# MILREIZESHEF,

23. CK# & CK 5 S HIHME, E BT Ck# AL R R T

24. —BCA[23:16)4%383K, EBUA R EATFFIE,

25, IEBEIR HECE FF 2 PRV IEIRETE Mo

26. FEXMREUE RGN, FIRERITHNEGIEITYET B,

27, TEULIRENR SR, CAHAEIAY RWDS HIGH 5= B AREIEAY A IER PO e #h B HA,

28. TFfE 2R TEIREN L5 HA B IR B RWDS,

29. W F 77 28I%EY, A %KIE Dn A[7:0] 79 RG[15:8], Dn B[7:0] /I RG[7:0], Dn+1A[7:0] /I RG[15:8], Dn+1
B[7:0] /9 RG[7:0]o

30. DQ[15:8] TEIE < /MAULABHA B4R 288, BENMIESIIIREIFI“H KL,

HIEFR 12 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

o _.
HYPERBUS™3 & 10 (x16) ##[1, 1.8V, 5% Infll‘leon ,

HYPERBUS™ ¥ & 10 f&iaii¥1E

Cs# ,‘ \ /
Ftpwg =Read Write Recovery A-I‘itm;c = Initial Acces H

CK, CK#

High = 2x Latency Count
RWDS[1:0]——————— Low = 1x Latency Count [V A
}-—4 cycle latency ——————» L| RWDS and.Data
are edge aligned
47:40Y 39:32 Y 31:24 Y 23:16 | 158 | 70 Lo n n
|<—Command-Addres —-‘ Memory drives DQ[15:0]
Host drives DQ[15:0] and Memory drives RWDS[1:0] and RWDS[1:0]
5 N A &= 3RI[31-32
10 RENfE I, TREFIMNIINBER! ]
"
4.3 BSNffia (FF#EEETIEN)

HYPERBUS™ ¥ /& I/0 ENTERSH==fRAET, BIHF CS Wk aEH. AR, EEH CAFIIshA Rt
i,

£ CAO R, CA[4T]=0 RI-EHITEE i, CAl46]=0 R RIEEGANEFEZTIE, CA[45] RRBohRER (O
HEAM) . —B CA0F CAL IR TITAI LTk, B ANEHL e LUIFFIARERFES /18] (CA[47:16]) o
CA2 (CA(15:0]) FRiRFMIZE I THBY B AR it

A5, HYPERBUS™J B I/0 EHNMHLERITEIHACES 728 0 PRERITHISEEXMNZ AR, S5Em
IR FrBBIMIRIER T EE T RWDS, S1SRTE CA ERAHAIE) RWDS AMEREF, MIEAN—PIERITEL, R
£ CA E1HRHAIE] RWDS NS B, MISIENEIIMILEIR T2,

— BXLEHERAYEP5ERY, HYPERBUS™Y & I/0 EMFA R BirtiE. B ABESHHILEHOXTTT,.
F— 16 I HUETE CK N EFABIRFERMBIR, B2 16 (I HUETE CK U T REARFERZ AR,

1£ CA B ¥ E BAEAE], RWDS HITFfiEZSIX T,

EE IR mERE, RWDS AENUEOEALIBE HAXIRE, HEIEHTE NE RWDS ASBFH, ZF
TREEERBEMEYTAEERT, YEERS NE RWDS AEBE TN, FIEBHBNEYIR, BFENES
NEREEHEREIRE) RWDS, FELtEHNAHYPERRAM™EGER T ARG N MM SIBEAS P AREEE
IR, AESMEANBIEHAKEREWE RERESFS 04,

S ZEHYPERBUS™ & 1/0 EHTE CS NIRRT 45 HRpTeh, FUEMESMkEFm, FTEHAEFRT
NizKEK, UREIEF#ESIHITOHEARF. EFHABANEBEHEABHREEREKEREF, BEaR
PR —R, REMNT—NESIARFIBUIRBI &M R A NELS, AMEREZEHLUNF S ER
DILHFIZREIE. HNWHTHES, rILUBTE cs# BT = B R4S SR ik EUE fHio
HEMRESNIAF#EBITEPHNRE— Y, HERELIET NZBASEERNA L,

BN AREEEHIE T, 3 CS# NS BT, B rgERFT N,

=*:

31 7 CA B FHAE], RWDS AR, FEIREERESE, REEIEFRRE—MIRIER T, RALEE
EERIFIETE M ERMIMEIRBS FF I8,

32. DQ[15:8] TE3E % /ML ABEAIBI N 4 288, BENMLIEENIIRENEI“H L,

HIEFR 13 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

o _.
HYPERBUS™3 & 10 (x16) ##[1, 1.8V, 5% Infll‘leon ,

HYPERBUS™ ¥ & 10 f&iaii¥1E

oot [\ —

r——Additional Latency —»

trwr = Read Write Recovery]
If- [¢&——tacc = Initial Access —»

RWDSI1 :U]—-"High =2x Latenc'y Count \ _/_\_/_D—
1
Low = 1x Latency Count

CK and Data
are center aligned

DQ[15:0] @@@ 70 on 2\“

}‘—Command-Address—-| Host drives DQ[15:0]
and RWDS[1:0]

Latency Count 1 ———#r¢——Latency Count 2 ——#

Host drives DQ[15:0] and Memary drives RWDS[1:0]

= 11 BATIMIBIER NS A £ %

st [\ I

CK#, CK

High = 2x Latency Count

. Low = 1x Latency Count /_D_
RWDS[1:0] — | \ / \

CK and Data
are center aligned

Iﬂ—Command-Addr8554'| Host drives DQ[15:0]

and RWDS[1:0]

[&—Latency Count ——————¥

Host drives DQ[15:0] and Memory drives RWDS[1:0]

& 12 SR, TEMIMIRERE -

p=d

33 IES WL CK = {REBTEH CK# = B BB R &L,

4. EBhEIES 2R, CS# BILREIEF BT,

35. £ CAHAj8], RWDS HITE#23IREN, HiEmETBEMIMNIERE A,

36. TEASHIAR, RWDS RINFEEXIMIFIIEIER AR,

37. 7 CA A HRLEREY, 1&FH(FIEIREI RWDS, LARFENIHYPERBUS™ Y B I/0 ENIFAIRIKED RWDS, F
MRSV IEIR 5 SR 2 BidE RWDS IREIEB MUREB T, LUER MR EEIET WE,

38. TEFIEZ A ZA, RWDS FHENIRT, LIS RERLE 16 (UEIBRIZ B RS INEEPES I,

39. Bl B /RAYE RWDS BEifR 16 {15 Dn A # 16 fiI Dn+1 Bo

40. DQ[15:8] TE3E < /HIULARHABI R 4 2 8%, B ENMAIE SN IR EI“H T L

RS 14 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

o _.
HYPERBUS™3 & 10 (x16) ##[1, 1.8V, 5% mfmeon ,

HYPERBUS™ ¥ & 10 f&iaii¥1E

4.4 TARIERE N (FEFER/EN)

SNREMBI =N HEEAT R, REETIEIHIER CAx (J5</4tbll) E8. CAOARERTREBHITE
Neha, HERRTRHITEIMR A LR (BIFZLN) .

TAEIERE N FEERTEE No HYPERRAM™EFHZIERE NFRIEKECARZ G RIZERE
NEEE . YIRIERAZTHNE ANFREE RWDS [FHA, HYPERRAM™ & 1T CA BRIBIMALRIKEh RWDS, LIS
T FEBVRERNRZERRELEKIEIR, #AM, RWDS E1E HYPERRAM™ 23 {H1ZULEIl CANE—1F
TZHIREIE, WHEW, 7 HYPERRAM™ S3HANIEZMEX FE T BIRIREUE R S N\ Z B1IREhEY,
EENERAZWERT, CAHAEM RWDS KEAKEMFIBERAE, EXMIERT, BFENEAN
IR LM CABHAZ G, HYPERRAM™ 234 0] e 4K4HE RWDS 1L, SEEE NEIEEaHAEE RWDS B
FEMEE, FNAFESERE NEIRE RWDS, FHEIRS NAFER RWDS fEREIREIDINEE,

HIENE—IMFT (A HIE cK WERE, E4ANFT (B) HIE cK BITREA. DQI7:0] 7 CK B9 L
AKX RG[15:8], T DQ[7:0] 7E CK BY PG AIX RG[7:0]o 7E CA BHEAFRRZHE DQ[15:8], {BENMAIIE
HIRZAH'E L ENEIES CK/CK# BNFRIOITTT, BN, aILUBEE cst BT BTRME
BHERIEEN T, B RAEE RIETT.

CS#

CK#, CK

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

DQ[7:0] a0 >< 3932 >< 124 >< e >< 5 >< 70 >< (159 >< 7o
|«——Command - Address————®}<¢—\Write Data—9]

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

& 13 TFB/TNREN -2

p=

41. FEBRENHEAZELEIR, FHNZEE CS# LOW ZJ5 RWDS IREIHY LOW BY HIGH, Z17285 \EiE
FHEBRE—NCAFHZE (SR#HER) .

42. RWDS TEF 1785 NHHa A= M IXEH, HYPERRAM™ ZBE RWDS IR, 1AARB NREHIE, E5H
ELEAIE], RWDS TR MAIREI AR F R FIF =S

HIEFR 15 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥#[, 1.8V, 5%

fFfiEgs=sia]

5 FhEaR=iE

5.1 HYPERBUS™ # & 1/0 #£ [
&4 g sia it BRgY (BFINF - 32 1i)
. System word .
Unit type Count address bits CA bits Notes
Eo"‘.’s Within 256 Mb | 3760 (Rows) | A22-A8 3521 |-
evice
0 Each row has 32 Half-pages. Each Half-page has
Row (Half-pages) AT-A3 20-16 |eight 32-bit words. Therefore, each row has
256 double words (32-bit) or 1 KB.
8 Half-Page (HP) address is also referenced as
3 hi ~ ~ upper column address. A word within a
Half-page dOlE3bfel?/:/t(;rd) A2-AD 2-0 Half-Page address is also referred to as lower
column address.
e TE T 16 002-36092 Rev. *A
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256 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

H 175555
6 SR
6.1 HYPERBUS™{ F& 1/0 %[
3 CA[46] B I"BY, IREXEE N R ihnEFEFESE=IE,
R5 B |tk bRy
] System | _ | _ | _ 33.77|26-19(18-11|10-3 | — | 2-0
Reg|ster address
CAbits | 47 | 46 |45 (44-40(39-32|31-24|23-16| 15-8 | 7-0
Identification Register 0 Read**! COh or EOh 00h | 00h | 00h | 0OOh | 0Oh
Identification Register 1 Read!*¥ COh or EOh 0oh | 00h | 00h | 00h | O1h
Configuration Register 0 Read COh or EOh 00h | 01h | 00h | OOh | 0OOh
Configuration Register 0 Write 60h 00h | 01h | OOh | 00h | 0Oh
Configuration Register 1 Read COh or EOh 00h | 01h | 00h | OOh | Olh
Configuration Register 1 Write 60h 00h | 01h | OOh | 00h | O1lh

6.2 SHIRRETEFSS

BREIRiE. FREANTSES, BUEXY s HEBTHMESFHES,
SIS B FEATIR:

SRS

v HEY

 BE

» THEHHIER

» GBS

r®6 AR 2% 0 (1D0) i 53 BT
Bits Function Settings (binary)
[15:14] MCP die address 00 - Default
[13] Reserved 0 - Default
[12:8] Row address bit count 01110b - 256 Mb; fifteen row address bits (256 Mb)
[7:4] Column address bit count |0111b - Eight column address bits (default)
[3:0] Manufacturer 0110b
R IRBIEFFER 1 (101) oD
Bits Function Settings (binary)
[15:4] Reserved 0000_0000_0000b (default)
[3:0] Device type 1001 - HYPERRAM™ extended-10
pa

43. WFEHHE ML, CAss TN 0E 1, CA5 %N 1, RANTZIFEMBEFFEERE A,
44, FESHENATIFREA LR (/&%) EX. AL, coh/eoh EBEHEREBINE,

BIEF

17

002-36092 Rev. *A
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256 Mb HYPERRAM™E Fill#7 DRAM (PSRAM) iT
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 8%&F ( n meon,
F1F e

6.2.1 BEMITSH

S BYDRAMPESI A/ (BB ) B LIRIE R F1TA0 5 st pY Rt A S ECRfAE, 90 1D0 ARAY Tttt i1t

AN G M3 5 F ERFRR. 5140 256 Mb HYPERRAM™284-% 8 NFIHEIAD 15 M THkEAL, i 23

DNEHIIEAL =2 2 =8M x 32 LT, 256 Mb, 8 FI|#IA I FRREITIRTE 2 8 = 256 x 32 iI8}, 8192 fil, MuHHULEIT

TR NMRIFEIRAE 32,784 (TEERIF. 1TiHHATIHERIFTIER.

256 Mb HYPERRAM™HY ID0 1B J 0XE76,

6.3 FERTEEE

LB EGEMY, FESMAMEGWEME, HB[BHATHIPREEY, FEH[AUMENER

EREREN 16 (UFENEH, B @IE N ZRSEM S Fas0E, THREVBRER,

BN FEHRTEIRMPNBEFTFEANZREHITE N. EANERAEEIR, HUEMNEFERCAZE,
5 N\HAI8] RWDS AHRENIREN, E7E CA EHAHAE] RWDS I8 A1F(iE2sIRnh, LU R1FEiEssi8 1R

MEGLEEHIT. ATHFERTEENBEEZHENETEFSE, MARBENSTFSS, FIAEFEESAIEEIETE

HITHFFSERIFEXBVIIEE NIER, TEFFRENIZER, RWDS W ARRBELIRIEIE, RAFE

BRI FERNEEME N, HEKTASHEIBIE,

REFER/RFERUONE NEEWE/HRINME. EANEFRANENFREFERAESTEREXHER,

ped

« FNEB NS FesTiEHAiE) A SIREH RWDS,

» 7£ CAHAiE]), RWDS {ESHF#E23IRaH, BABURTZE(M45IRTEERIF. RIFFIERAEMEE
ESEUEME Ao

« CARARRIEE, RWDS EE5MEEIEES. FESMIBEKTASHER. SERIVENHFNMUEFTE
WINEREE T FESH,

AN FFR R BRI G IER AR ENERISTREY, SREEUERIREY 16 (UHUE, WRIEEZ
NF, NHHERTHE. FESNABTUSIEEFEIMF5EREN A NRE], NE oFfR, TiRITEK
R— =, BEXEURT CA HA8] RWDS BUIRES, IERITEEECEE1EES 0 1EGEIRFEL (CRO[7:4]) H7E Xo

6.3.1 BESFSO0
AC B 21725 0 (CRO) FBFE X HYPERRAM™ 23 {4 B E R SFN H R VIR 1ER 1, FIEC BRI EE:
 EEHEAKE (16, 32. 64 5% 128 FHXFTHKELIESH)
o E1EH LI
- EZbE (FEE KEMXTTARNBRITIRE )
-RBEE (BHREIT—R, ARET—ERAFIRNLEEE)
v FIPATER
v AJHER
- [EFERES SN EH RS EREER A TR, NREREEIER, FiEISRIERRIFIER
FAENMIERIZEEIEE . NRIEFR TR TIER, N Y Z A IAR EERIFEY A 2EMR
HIER,
o W IRTHERE

REEE (DPD) HER

HIEFR 18 002-36092 Rev. *A
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256 Mb HYPERRAM™ E il DRAM (PSRAM) ...—F
HYPERBUS™}" 10 (x16) &1, 1.8V, & Infineon

HiFda=iE

KR8 EiE = 772% 0 (CRO) iL 1> B

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 - 34 Q2 (default)

001-115Q

010-67Q

_ 011-46Q

[14:12] Drive strength 100-34 0

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 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

Deep power down

[15] enable

1101 - Reserved
1110 - 3 clock latency @ 85 MHz Max frequency
1111 - 4 clock latency @ 104 MHz Max frequency

0 - Variable latency - 1 or 2 times initial latency depending on RWDS during CA
cycles.
1 - Fixed 2 times initial latency (default)

0: Wrapped burst sequence to follow hybrid burst sequencing
1: Wrapped burst sequence in legacy wrapped burst manner (default)

Fixed latency
enable

[3]

Hybrid burst
enable

(2]
This bit setting is effective only when the “Burst Type” bitin the
command/address register is set to ‘0’ i.e. CA[45] = 0; otherwise, it is
ignored.

00 - 128 words

01 - 64 words

10- 16 words

11 - 32 words (default)

[1:0] Burst length

ElIEH A

EEHEZFEIGREFILR EXNFTH—HFANEESS, ZORSEENANKEMRLAE, EEH
HIRLERI AR E /9 164 32, 64 8% 128 FTHHIXIFTTHIKE., ERIELHmEAE, JHRIMLERB CAFEE(L
BFE, #EFEENFAXNTFTHRNEKRE, ABLCIEIAPNEBAUE, RAEHSOIEREIIBMUE,
ElEH LB B TFXBEFMAIESHIBEEFTIEFTEEUA,

BEHER
BEHENFEEEBGMIEIENH RBKERNRLE, ARKREEIEAREZIMIT—FTI8UE, 4k
GEih ) BIRBAEARINFHITH, ERETIRE cst HETEREH. XMMESREANEERENT—
MHERAFENEEHEARS, AFE—RIARPIEZZ N ESSIIEFT. B—NMEFETMAXEIRF
WBiET, ARG, EAEE—THRE, ATLUEEESTH T —NEETIEANER.

HIEFR 19 002-36092 Rev. *A
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256 Mb HYPERRAM™E il DRAM (PSRAM)

Infineon

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

H1F R
&9 CRoO[2] IR EH L FF
Bit Default value Name
Hybrid burst enable
2 1 CRO[2] = 0: Wrapped burst sequence to follow hybrid burst sequencing
CRO[2] = 1: Wrapped burst sequence in legacy wrapped burst manner
£ 10 BlEF5IRG] (HYPERBUS™Y & 1/0 S4b)
Wrap Start
Burst type | boundary address Sequence of word addresses (Hex) of data words
(16-bit) (Hex)
03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12,13, 14, 15,
16,17,18,19,1A,1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28,
128 wrap 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
Hybrid 128 | oncethen | XXXXxx03 |3C,3D, 3E, 3F, 00,01, 02
linear (wrap complete, now linear beyond the end of the initial 128 wrap
group)
40,41, 42,43,44,45,46,47,48,49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...
03, 04, 05, 06, 07,08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12,13, 14, 15,
64 wrap 16,17, 18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00, 01, 02
Hybrid 64 once then XXXXXX03 |(wrap complete, now linear beyond the end of the initial 64 wrap
linear group)
20, 21,22,23,24,25,26,27, 28,29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 20,
64 wrap 21,22,23,24,25,26,27,28,29, 2A, 2B, 2C, 2D
Hybrid 64 once then XXXXXX2E |(wrap complete, now linear beyond the end of the initial 64 wrap
linear group)
40,41, 42,43, 44, 45, 46, 47, 48, 49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...
16 wrap 02, 03, 04, 05, 06,07, 00,01
Hybrid 16 once then XXXXXX02 (gv:;ig)complete, now linear beyond the end of the initial 16 wrap
linear 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, ...
16 wrap 0C, 0D, OE, OF, 08, 09, 0A, 0B
Hybrid 16 once then XXXXXXOC (gvrvgag)complete, now linear beyond the end of the initial 16 wrap
linear 10,11,12, 13, 14, 15, 16, 17, 18, 19, 1A, ...
0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09
. 32 wrap (wrap complete, now linear beyond the end of the initial 32 wrap
Hybrid 32 once then XXXXXX0A aroup) ’
linear 10,11,12,13, 14, 15, 16, 17, 18, 19, 1A, ...
03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12,13, 14, 15,
Wrap 64 64 XXXXXXO3 16,17, 18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00, 01, 02, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 20,
Wrap 64 o4 XXRXXX2E 151 22,23, 24, 25, 26, 27, 28, 29, 2A, 2B, 2C, 2D, ...
Wrap 16 16 XXXXXX02 |02, 03, 04,05, 06,07,00,01, ...
Wrap 16 16 XXXXXX0C |0C, 0D, OE, OF, 08, 09, 0A, 0B, ...
Wrap 32 32 XXXXXX0A |0A, 0B, 0C, 0D, OE, OF, 00,01, 02, 03, 04, 05, 06, 07, 08, 09, ...
Linear Linear burst | XXXXXX03 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12,13, 14, 15,
16,17, 18, ...
HiEE 20 002-36092 Rev. *A
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256 Mb HYPERRAM™E il DRAM (PSRAM) r—f——
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 8% ( nrineon :

HiFda=iE

HIR%ER

FiESRRE AT ERTENREEFRFE—ENVRIERFKITH CA EFEAIT, HHRIERA tacc o
HRE tacc PRRRVAEIRESHHEL BURT # R 1/0 3R, SEEN 3 B 7 N EdH, CRO[7:4] FEVEIEZFAIAIERRAY
B EPEe FRNINMER 7, RIVFHRIERZSHEE 7. HYPERBUS™
FEENARGKERRAIYRIEREZ R, SMFKFA 200 MHz, XFAIEENRAEEF,

MREFEFHENHE NN FFa TR ERA R EFEZESHIURFT, U RWDS {557E CA B8]
THSHET, MIEREEBNTIMITGER, URITFRIFHR(EEITEEIT ZRI7EM.

HiresTRIENFHRBAZREE VAR, 7E CAHAE], RWDS AIREN S B {KE T, CAHAE] RWDS
HEBFEAREMEIZTE CA ZENFFRIENRE, AAFREEVRERRRINFFSRHE AT
ERERESR 5 FEFE SRR TRITRIFIE

B EHER

IR T —PNECEFFEHETL CRO[3], WITTE CA HABIIAZ G RWDS IR NE BB EREMEF 7SR5 %
BN FFRTEIERERREEERNYRIER, IETEER M IRER, XMHEENGIERS 2
RRFHNERITRREX, ERENFAEXLEEHEIREETN (HWEMRN) MBRER, BEEERIETA
LAUBE IR LEHYPERBUS™Y B 1/0 TEfiEITHgs it s iR E R F it aE. EEEIRERIAR POR B
BfRRE, RAERERLEEMUZHEEER, HFAFIZYRER, XERHEEIMNERN,
RWDS A =IReh A= BT,

IXEhaREE

DQ # RWDS 554 .. KEMBEMRIEENRFAIZITME K, ELESTFESI CR0[14:12] IRt T —FiA
#% DQ[15:0] 1 RWDS [1:0] E S HHPEITAY S %, MIRIERAZR TS| DQ # RWDS 55 PEYT, MMEAR
EHURIh, TR ESRES TN, Bl PORKE (A EE N 000b, AT %R E] A HETTE
A s,

FRRRIBTESHAE T Z &M, M TIEEE (1.8V) fl50°C TRy EHIA THIIREhESAY R E, RIET
2. BEMERE (PVT) &4, BAETRESHEERRE, BEIRETIE. BEREIEEAS, B
. MEEIRZRIMNIR. BEMNASIEENREME, BTSSR,

BRI EN T TR EFEESCENNEIEESE—, LEFREE TERHNRERIRE
KE,

AEEBR

L HYPERRAM™ESFAREERFRARIZTH, BJLUEE [ CRO[15] B0 BEEF—MFR R ERFT (DPD)
BIRFEERIRTS. 2 CRO[15]) AR A “0"EY, BRESTE tpppy BYIEI#EHN DPD RS, HEFERIFIZIERS
{21k, TEDPDIRET, RAM HREUESER (RRIFTNILR) . IBY DPD REEEW cSHEBHIS. #

1T EPORSKBITE (112 {E, X CS F RESET# B LURH DPD RS,
EDPDER TRWIES. BZ1FE, BBRE21IN REEBR D,
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256 Mb HYPERRAM™ E il DRAM (PSRAM) ...—F
HYPERBUS™}" 10 (x16) &1, 1.8V, & Infineon

HiFda=iE

6.3.2 REEFFSS1
FCEZE7ESS 1 (CR1) AT EXHYPERRAM™ESHRIRIFTFET A/ RIFTRFFR S AR, rIAcEVFEEIE:

o BB BETIRIFR
i /tbl:l17kEE’{le.\

o lERER
&1 EEFFE 1 (CR1) U5
CR1 bit Function Setting (binary)
111111111 - Reserved (default)
[15:7] Reserved When writing this register, these bits should keep 111111111 for future
compatibility.
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
[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 - 1 s tcsm (automotive grade-2 devices)
[1:0] Distributed refresh | 11 - Reserved
' interval (read only) | 00 - Reserved
01 -4 ps tcsm (automotive grade-3 devices)
FhS A

SISFRTRETERREY, BPERIRETEAE BT ER, CR1[6] IR EAERE

 ERHERER FRRIMER) T, kit BATEIBA; AbErRFREIMNHRENSBFHKET.
y EESRHEXNT (BAKN) , CKERATRERT. EXABRENER, ERENEHIE.

BB 53 BET T

853 PEFIRIFER B HYPERRAM™ R I RIFTREPR K0 CR1[5:3] IEE IR FETIM—30 57, XPERIE T FEML
B, BUARBESRIFENES,

BAKIE (Hs)

HARRIBITARTEHYPERRAMMER ERE B[ HIEUIEN, FJUREETREESARERSUTEESIHE,
¥ 15N CRL5], HNEEKRERS, & CSHERSHFRMERE HS IREFHI CRrR1[5] EfiiR07 LE5h,
PORFEHEMIE SR B BRESRIRIRT. BEE: PORWEGHEMNSZARIFT, MMmBHILE#EEN
BRI RER K,

HIEFR 22 002-36092 Rev. *A
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256 Mb HYPERRAM™ E il DRAM (PSRAM) ...—F
HYPERBUS™}" 10 (x16) &1, 1.8V, & Infineon

HiFda=iE

e gian kI

HYPERRAM™Z3{+ R 5 5K £ DRAM [55 102, FREEMRIFTERBVFIBE L, RIFRIER LUBINERRY B R
FZAENRTTRY, ZEEZBMISMRIFARFMET. XREENMEFTIRENRTEE, 7 8edTE R E.
RSB ERIF, NRFEESERITRIF ZASFTFEABERNEHER, NRERFTHRZAIFIE
BRI SN, NEFESSIFTE CA HAiENE RWDS IREh A BT, LUERENIGIAIG EEEIINIYI0e

FERAYIE], LUBARFRIFTIREEAIGIILRZRITEM. ¥ D HHIRIFTIR(EE RS M RIFIR(EZEE
RARIFER. &ADHIURHERMEEEZ IR 12FR o

&12 RERE R FES R HTial b
Operating temperature Refresh interval tcgy CR1[1:0]
TA<85°C 4 us 01b
85°C < TA< 105°C 1us 10b

AHRFHREER EVHITHRAFRKENFEI DB RARFRER, UBLEENEFTERTE
WITDHARIRE. XNREERANKEIRET LR, WEEERZERIT B2 B URFTRE.
LEFRBIFRAY CS LOW BRARBIE] (tesm)s tesm FTRADHIRIFEIR. EHBIUET tesw B, EBT tesu
ZAAR IS MEH o XETLUBE ENEFEIEHIBRTEEER tesw PR B3R D KEWAKSEIM , SEBIENE
HFERAARITEAKEED tesy IR ARG EHRSE -

MRL2FMR , ERIGREET, SARIFEMRER, FLERTBUEM tegy MAVFEKBIE i IERYE,
ENALUMARSEFREERBHETFRE, FAHENMERRT tgyE; BE, ©RLUETIRE
Si%HY CR1[1:0]HYPERRAM™ (LR EIZSHAE D TURIFRIEIFE, LUETEIIR ZAHITIRE.,

HIEFR 23 002-36092 Rev. *A
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256 Mb HYPERRAM™E Fll# DRAM (PSRAM) i'r'l"l?l" neon
HYPERBUS™H & 10 (x16) #Z[, 1.8V, 5% w

EORS

7 EORE

R13HERT B MEORSFABEORGESE,

+&13 BEORS
Interface state Vee/VecQ CS# | CK,CK#| DQ[15:0] RWDS[1:0] RESET#
Power-off <Viko ‘
Power-on (cold) reset X . .
X High-Z High-Z
Hardware (warm) reset L
Interface standby H
Master output
CA T valid Y
Read initial access latency T L
(data bus turn around period) .
S High-Z
Write initial access latency T High-Z
(RWDS turn around period) &
Slave output Slave output
Read data transfer 2Vee/VecQ min L T valid validZorT
Write data transfer with Initial T Master output valid H
latency Master output XorT
Write data transfer without T valid Slave
Initial latency!#° output L or
High-Z
Master or
Active clock stop[46] Idle sla\\//ae“(zjuépr)ut Y
High-Z
Deep power down . .
- H XorT High-Z High-Z
Hybrid sleep
E sl
L :V”_
H :V|H
X =V, B Vi
Y=V 3% Vi 3 Vo 3K Vo
Z=VoL B Voy
L/H=_EFH5

H/L="TBEA

T={5 R (& 5HAE

Idle = CK A{EREBF B Ck#t AEEBT

Valid= FTE S & ESHERENRIZEF

p= 3

45, THIRTERMB N (FM8EERAE) 878 RWDS RIEIFEHA, HYPERRAM™ES (IS 1A TECARRIBIIK B
RWDS, LUIETREEREEKIER, BT FENENKIELEM CABRZE, HYPERRAM™ES{4 o] gE =4k
£ RWDS IR AT, &R RWDS BT EES. ENAFESERE NIAEIRE) RWDS, it
IRE NFEF RWDS fENEIRIEISTHEE. B NFTEHIE

46. BB S IETE S 25018 “BAREHELL” FEFER, DPD E527018 “REHEB” HHHER,

RS 24 002-36092 Rev. *A
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256 Mb HYPERRAM™E ll# DRAM (PSRAM) iﬁ'ﬂ neon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5F &_/

TEEETC
8 TEERT
8.1 EOFN

BTN REEZRSEHEREIER (CS4=7) B—MEIA. RIIFERORS. FHRET, BRcsH
M RESET# Z SMNFR B NN 4 &R 1G4 B B

8.2 B HFLE

BRI HE IR TR R SRRV IR RSP SR HEON I B TFHAEHRME. SMRIERE
BYE] tacc +30 ns BY, /A BHBALKRT. EERIHEILRETT, REEERNEFEH IR EE
BELKo Icce SNFE30TIAY “DC FFE”FITRo

HENNHEIE S EHEERN, TERMELERESEBTRAEFEBR. BME CS EXLYT BAVEUE
RiaE PR FREBT, FHESIB[BETIIZOBSAE tace + 30 ns FEH N BRI IEEBERB T, o0
RBIERRELE, XA FSRHIRIRE U?rsa{E&E’\JEE,Mk o ENEENHE NEBRBEHIREREERE
EREE RN ER G BUENTHELERESFRFER teufRBile EER tesy 2B, CSHMT D
B, RENHLFRETIRES, TtEJLXEi%&i%T’éEﬁE’\JEﬁ%‘Bﬁ%U:Ea‘%ﬂho AR, BiGERIEIRREREE

LEBSEH,

| S— | W——— W
High: 2X Latency Count o Latency Court {1X) »
RWDS{1:0] —————————— _ Low: 1X Lalency Count

DA[15:0]

[ ommand - Add > - Read Dat »|
(Host drives DO[15:0] and Memory drives RWDS{1:0])

& 14 EEERHARIMN A ME#EE (DDR) 4748

s
47. DQ[15:8] FE#5 <% MULARHRBIN /B RS, BENBIFENIIEENE “H B L

48. 7£ CA fE¥FHAE), RWDS AREEF, TEULRENR T, IREBUERRIRE—TIEERITE, EALtE
B A MR ERIMNE RIS T 1A,
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256 Mb HYPERRAM™E ll# DRAM (PSRAM) iﬁ'ﬂ neon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5F &_/

TIHEIRT

8.3 BA KRR

EREMEE (HS) RET, HEEMAL (ihs) o BIMCRI[5] EN 0HANHS KRS, S[HETE
tusnBTBIRRRINER,, FHETEIMFEFR T B PRVEBIREEHSKSHERARE. 1§ CS AR SESEM
IR HSARESFH R CR1[5] IR E /9 0o Lth5h, PORE!ZEE#FEMJI ﬁ&%%fﬁl:ﬁﬂj/tbmﬁ(ﬁ&ﬁuo BAER
POREVFEMEMUSRARIFT, MMPILEREFHIERIGEER. BREIZIHFPRESEE tgmsifiale BHFE
AIXEEHMBL HS /&, SHFRLTSHENES %ﬁ*ﬁﬂﬁ’ﬂkuo

cs#
Y Y y f Y f y d
CK#, CK | i A A
High: 2X Latency Count
RWDS Low: 1X Latency Count
thsin———————
oarral e s e e e ) wn
[« Command- Address e e g EnierFWOASED g Hs >
(Host drives DQ[7:0], Memory drives RWDS) N
=] b s
= 15 H\HS 5

| { |
cs# ‘ | \I
|

| |
:‘tCSHSﬂ

textHs————————— 9|
= 16 B HS 558
14 BEAKENFESH
Parameter Description Min Max Unit
tysin Hybrid sleep CR1[5] = 0 register write to DPD power level - 3 Us
teshs CS# pulse width to exit HS 60 3000 ns
texTHs CS# exit hybrid sleep to standby wakeup time - 100 us
e TE T 26 002-36092 Rev. *A
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256 Mb HYPERRAM™E ll# DRAM (PSRAM) iﬁ'ﬂ neon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5F &_/
THERT

8.4 REEH

EREIEE (DPD) KRET, EREBAWIRNERATBERAIZKT (Ippp )o BEM CRO[15] X 0 3N DPD 1K
So BHFTE tpppn AT IEINBRIRINZE, #EFEEFU%&E‘.‘%VEF& DPDIRE T, EHETEFHHIEERL (FRI
MMTER) - & cs# RapHEBFARRINEBETFESHSIMHIREY DPD KB, LI, POREMHEIL
BB E DPD KT

IREIFIIRESEE texrpppfdiEle SEMEM POR—1, PORGIREIFFHIRESEE tycfYiE. AT LR
FRIEHIRE DPD 5, 24T 5 POR EHEREIIRES.

Cs#
\ f y f \ f \ v
CK#, CK f s s s
High: 2X Latency Count
RWDS Low: 1X Latency Count
topoIN >
DQ[7:0] o X i X e >< e X e >< o X o X ra
Comman d - Address 4>H—ZVR(§VD‘( — piaEnterDeel pF‘ werDown o DPD
(Host drives DQ[7:0], Mei moryd sRwpg) 0 coovawe o e
B 17 # A\ DPDfEH#*

CS# M :k /

i<t tcspro B :

—— oo P>
& 18 iRt DPD 155§
*15 REHBNFEEH

Parameter Description Min Max Unit

torpIN Deep power down CRO[15] = 0 register write to DPD power level - 3 Us
tesopp CS# pulse width to exit DPD 200 3000 ns
texTDPD CS# exit deep power down to standby wakeup time - 150 us
y= 3

49. DQ[15:8] TE5 <% MIUHABHABI N R BES, (B ENAIUF N IIRENEI“H B “L"s

RS 27 002-36092 Rev. *A
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™¥ & 10 (x16) [, 1.8V, 5%

S
9 BSHE
3.1 HITRATEE
Parameter Description
Storage temperature plastic packages -65°C to +150°C
Ambient temperature with power applied -65°C to +135°C

Voltage with respect to ground
All signals[Sl]

-0.5Vto+(Vcc+0.5V)

Output short circuit current[? 100 mA
Voltage on V¢ VecQ pins relative to Vsg -0.5Vto+2.5V
Electrostatic discharge voltage:

Human body model (JEDEC Std JESD22-A114-B) 2000V
Charged device model (JEDEC Std JESD22-C101-A) 500V

9.2 WMANESEAH
FEDCHHT, WARI0 ESERISETFHNTF Vs F vee 21 ERERIVEE, WA 0 ThES
i Vs B 1.0V BT Ve + 10V, REBERKR 20ns,
VssQ to VeeQ I: :’
1.0V ————————f
- <20 ns >
& 19 BoA 5 AR
. <20 ns o
Vec+1.0V ————————f————-
VssQ to VecQ lj —
220 BA IR
50. BT 28T “Uis IR ABEE[50]” FiFIN AT B SR BB RAAMIRK, XRR— N EE;

b2z

HAE RS EXER GRS T ALUERIZEB D PSRN ERAEMBZ A TAITIEEIRIE. 234
KESE) b FEITRAEEBER G TS MG E .
51. IAEK 10 55 EB&/) DC BB[EH-1.0 Vo TERBEFRIRARE], WA 10 ESAEEHTF VsE-10V,
AR 20 nse WL B 19, BIAT 1055 ERRAKDC BEN Ve + 1.0 Vo TEER[ELIRARE], i
AN I0ESHABEET Ve + 1.0V, FLEEANEKIK 20 nso TLE 20,

5. §—RRBEE —MahNAEE, EEREREEET—,

HIRFR 28 002-36092 Rev. *A
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256 Mb HYPERRAM™HE il DRAM (PSRAM) .

\ Infineon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5%
B HIE

9.3 - BlifFiE

9.3.1 =] B RS

=16 FIHAEE
Description Min Max Unit
Input voltage With respect to V¢sQ on all input only c9nnections 10 VeeQ+ 1.0 v
Input voltage with respect to V5sQ on all /O connections
VccQ current -100 +100 mA
9.4 TEEE
TEEREEX T —ERE, EXEREZERRIESREERIEIT,
9.4.1 = ESEE
R17 RESEE
. Spec .
Parameter Symbol Device - Unit
Min Max
) Automotive, AEC-Q100 grade 3 (A) 85
Ambient temperature | Ty - -40 °C
Automotive, AEC-Q100 grade 2 (B) 105
9.4.2 HEBE
18 BREEBE
Description Min Max Unit
1.8V V¢ power supply 1.7 2.0 Y
b= 3

53, NEUEINREIR Vec/NecQo MIAFMF! Vec=VecQ, —RMIH—TERE, KRHBIERL T Vsso
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™¥ & 10 (x16) [, 1.8V, 5%

Infineon

S
9.5 DC #FiE
£19 DC f%E (cMOSs F#A)
Value
Parameter Description Test Conditions 54] Unit
Min Typ Max
| Input leakage current device | V|y=Vssto Vce, )
L12 reset signal HIGH Ve = Ve max A
| Input leakage current device | Vy=Vssto Ve, 15 .
Li4 reset signal LOW!33] Ve = Ve max
| Vcc active read current CS# =Vgg, CK @ 200 MHz, 14 20
cc1 operating temperature range | Vcc=Vcc max A
m
| Ve active write current CS#=Vgs, CK@ 200 MHz, 16 2
cc2 operating temperature range | V¢c=Vcc max
CS# = Vcc, VCC = VCC max; 470 1200
full Array
CS# = Vcc, VCC = VCC max; 850
bottom 1/2 array
CS#=V¢c, Vec = Vec max; 700
bottom 1/4 array
Ve standby current CS#=Vcc, Ve = Vee max; 600
(-40°C to +85°C) bottom 1/8 array
CS# = Vcc, VCC = VCC max; - 850
top 1/2 array
CS# = Vcc, VCC = VCC max; 700
top 1/4 array _
CS#=V¢c, Vec = Vec max; 600
top 1/8 array
lcca CS#=V¢c, Vec = Vec max; 470 1550 HA
full array
CS# = Vcc, VCC = VCC max;
bottom 1/2 array 1150
CS# = Vcc, VCC = VCC max; 950
bottom 1/4 array
VCC standby current CS#=Vcc, Vee = Vee max; 850
(-40°C to +105°C) bottom 1/8 array
CS# = Vcc, VCC = VCC max;
top 1/2 array - 1150
CS# = Vcc, VCC = VCC max; 950
top 1/4 array
CS#=V¢c, Vec = Vee max; 850
top 1/8 array
| Reset current (-40°C to +85°C) | cS# =V, RESET#=VSS 0.55 A
_ ) b m
CCS Reset current (-40°C to +105°C) | Vcc = Ve max 0.75

-,

p= 1
54. 7F3E100%2253 T Mo

55. RESET# LOW ;BEIM DPD RSB HHH BB s S BB RAIRUR, 1#78 RESET# LOW HRjEIMY I TELXEE,

BIEF

30
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™¥ & 10 (x16) [, 1.8V, 5%

Infineon

S
£19 DCiFE (cMos ER)  (4)
Value
Parameter Description Test Conditions 54] Unit
Min Typ Max
Active clock stop current 25
| (-40°C to +85°C) CS#=Vss, RESET# =V, 17
cce Active clock stop current Vee=Vee max 30 A
(-40°C to +105°C) m
. CS# = Vcc, VCC = VCC max,
I VCC current during power-u _ 35
ccr7 gp p veeo=Vee
Deep power down current 1
| (-40°C to +85°C) STRVERY v -
=Vce, Ve = max
DPD Deep power down current ce feemfee 15
(~40°C to +105°C)
CS# = Vcc, VCC = VCC max; 140 1100
full array
CS#=V¢c, Vec = Vee max; 800
bottom 1/2 array
CS#=V¢c, Vec = Vec max; 600
bottom 1/4 array
Hybrid sleep current CS#=Vcc, Ve =Vec max; 500
(-40°C to +85°C) bottom 1/8 array
CS# = Vcc, VCC = VCC max; B 800
top 1/2 array -
CS# = Vcc, VCC = VCC max; 600
top 1/4 array
CS#=V¢c, Vec = Vec max; 500 HA
- top 1/8 array
IHS CS#=V¢c, Vec = Vee max; 140 1250
full array
CS# = Vcc, VCC = VCC max; 850
bottom 1/2 array
CS# = Vcc, VCC = VCC max; 650
bottom 1/4 array
Hybrid sleep current CS#=Vcc, Ve = Vee max; 550
(-40°C to +105°C) bottom 1/8 array
CS#=V¢c, Vec = Vec max; 850
top 1/2 array
CS# = Vcc, VCC = VCC max; - 650
top 1/4 array
CS# = Vcc, VCC = VCC max; 550
top 1/8 array
ViL Input low voltage -0.15x Vecq 0.30 x Veeg
ViH Input high voltage 0.70 x Vccg 1.15 x Veeg v
VoL Output low voltage loL =100 pA for DQ[7:0] - 0.2
VoH Output high voltage loL = 100 pA for DQ[7:0] Vceo-0.20 -

-,

p= 1
54, 73E100%2253 T Mo

55. RESET# LOW &M DPD KRESBHH B DN Iccs M BMAIRUL, 215 RESET# LOW HAEIRY I, TELEXEE,

BIEF

31
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256 Mb HYPERRAM™HE il DRAM (PSRAM) .
\ (Infineon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5%

B SRS
9.5.1 AT
%20 1.8V BB 5658
. 256-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
IO capacitance delta (DQx) CloD 0.25
x21 Eratiz]
[59] e L. ors 49-ball FBGA
Parameter Description Test conditions package !.:n
i
0 Thermal resistance Test conditions follow standard 56.6
JA . . . .
(junction to ambient) | test methods and procedures for ¢/
0 Thermal resistance measuring thermal impedance, per 0.4 W
Jc (junction to case) EIA/JESDS51. ‘
E:

56, XLEEMRIZITHRIE, HENERH B LT,

57. BRRNEIRER JEP14T tERRFHTT, MRAREMBOMICNEBE. MV MV Q, FIT
HtES @MIESRIN RIFETRE.
DQ M2 F &R

58. 7 ERE: CK. CK#. RWDS #1 DQx ESHHEAEMNTNEGHEMNBERE, UAFRATHESEFREN
[ELED, Cs# MEBBREHAIPBLEE, ENE cst THEW (KBF) MEELIME DQ Bk L2id
B X EMREIRE .

59. IEBEERFERIE; REEFMIKo
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256 Mb HYPERRAM™HE il DRAM (PSRAM) .

\ Infineon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5%
B HIE

9.6 BB

HYPERRAM™ = EiE A Fash LB ¥IBEZM A EBEERKES. Vel Ve Q AMERHENN. HEBR
IBE Vee (min)Z A ERIREBRTE, SHREE tyMHEIRTRE B PRI,

BRI FIEESS . CSH MTERMEAENNTE VecQ ERVEBIE, BEE LEBRERELAEI Ve (R/ME), FAMG CSH
DIRIFE BT, HIFEER tyeso PIATE Ve Q MFIE (CS#) ZBER— M EEMN _EHIBE, MRRE
21EHt E8,

WNSR RESET# 7E_EEBHAE) AT, ][ISR t,AHINEDN, BEE RESET# TATBEF, ty JAHHETE
FF % DRAM FEFIHITRIFTIRIE AT E#HI TR Lo

iatemfE, SBHRIFIEEET.

Vec_VeeQ ——Ve Minimum

Device
tyes | Access Allowed

N

Cs#

RESET#

L IS

B 21 RESET# NE BN L8

Vce_VeeQ Vce Minimum

CS#

.

| Device
Access Allowed

+
tves

RESET#

Al

|
|
e

22 RESET# {XE B LEE
=22 LEME IS0
Parameter Description Min Max | Unit
Vee 1.8V V¢ power supply 1.7 2.0 v
tycs Vccand VecQ > minimum and RESET# HIGH to first access - 150 ys
=S

60. L EBE(IRYE] (tycq) BRBIARARIFHITE LA M (RME) o
61. Vec Q IEBEMANS Ve HEEL
62. Ve RIFR AT BE R AR A LR,
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256 Mb HYPERRAM™HE il DRAM (PSRAM) .

\ Infineon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5%
B HIE

9.7 =

HYPERRAM™ HEBJJR (Vo) FEE Vo SIEBBIE (Viko) LATEY, HYPERRAM™ 23{44RAI A EMTER, TEERIRIEHR
E Vgs BTHAIE], VecQ RRFFNTFHEFTF Veco 7E Vo BT, SR EREERFETIEUE,

Ve ®IRAR R FHZHFT VecQ (Ve VecQo

TERRIR PR EBEREE V o U THAE] , ¥iaRIRBEMSMTEIEEREE (tp) MEE Ve E4I1(VRsT)
UTF, UWEERFRBXAZE V. IMBIERITIAN. WE 23,

WREREEIIER Voo RIFE Viko UL, BEBEREHIBIRE, HEVcc BRET Ve &/IMERE
BILE. MR Ve RIETF Vrsr BFFELEBIIATIE top , WTIERIEPOR IIZREHBINIT. EXMERT, FTE
MR B (R REI G EFATIIA 1L,

A
Ve (Max)
Voo |- . >
No Device Access Allowed | —
Ve (Min) |
-
’qtvcs Device Access
Allowed
Viko /
VRsT |
~
tPD
>
Time
E23 R EBETRE
| 23 $#5& HYPERRAM™ S35 4B X BIFAE.
=23 1.8 V B3R TP B E R B R 6
Symbol Parameter Min Max Unit
Vee Vcc power supply 1.7 2.0
Viko Vcc lock-out below which re-initialization is required 1.5 v
VRsT Vcc low Voltage needed to ensure initialization will occur 0.7 -
tep Duration of Vee £ Vst 50 MUs
p
63. VIR R BB B AR 14 AT,
e TE T 34 002-36092 Rev. *A
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256 Mb HYPERRAM™HE il DRAM (PSRAM) .

\ Infineon
HYPERBUS™¥ & 10 (x16) ¥, 1.8V, 5%
B HIE

9.8 BHE(

RESET# SN T — MG 2R B ZIFSHURSBIBE 4 75 7%,

TE trpy HAIE], 23 REIRUR IccsBBe UNSR RESETH 1F4RIFREBFABIT trp BB, BFFIFIUR CMOS FFAL
BRI (Icca)o 2 RESET# fRIFREETFT (trpHBiE]) LA trpyfAial, AAYFBEEH.

FEFE FHIT AT 2!

 FECEFFRMEEHAAME

v 2 RESET# NRFETIHE L BRIFTIRIE - AERET IR AT
o SRR PR IR S RIS

v SRR LR E IR BIRTS

RESET#REIS BTG, FhEBRIFIEE. BT BRIFIRIEIE RESET# LOW HRjE){ZLE, BBRIFHTTIT
HREEEETHMRIME, REFLEITRAIRETIATER 12 FAANERIPESIRIFTEIFRARIFH . XrlgExSH
EREH S (UHBIBI Z [EILBNESk DRAM [EFIEE. ENIN{ERE DRAM PESIBIBTEREHEMIEER,
ERTINEERIFR TR AR,

RESET# \ /

tepn

CS# \

24 BHENUNEFEE

K24 NSNS
Parameter Description Min Max Unit
trp RESET# pulse width 200
trH Time between RESET# (HIGH) and CS# (LOW) - ns
treH RESET# LOW to CS# LOW 400
e TE T 35 002-36092 Rev. *A
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

B R

10 B g

MU ER3 48R T HYPERRAM™ 831489 = #IAS BYAE X 75 o
10.1 IR0 X 3

Valid_High_or_Low ><

High_to_Low_Transition

Low_to High_Transition

Invalid4<

High_Impedance ) {
& 25 RN REY X 5
10.2 AC M54
Device
Under CL
Test 1—
26 i i B
®25 M R4 64
Parameter All speeds Unit
Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 V)[GS] 1.13 V/ns
Input pulse levels 0.0-VccQ
Input timing measurement reference levels VccQ/2 \
Output timing measurement reference levels VecQ/2

VeeQ
Input VeeQ / 2 ><< Measurement Level
VS

>-><VCCQ / 2 Output

E27 SNSRI B R e 0]

*

64. SNFNEEI B LA Ve cQ/2 B CK/CK#t XX B E,

65. Fr B ACEY P39 A i AR,

66. Z 93 CK/CK# STRYII N7 283 I R X R MER,

IR 36
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256 Mb HYPERRAM™H Rll# DRAM (PSRAM) iﬁ'ﬂ neon
HYPERBUS™} & 10 (x16) ¥, 1.8V, 5% L P
B A

10.3 B AT

- 0000 otk — g
ok B B T y——
\ / \
Vix (Max)
VecQ /2
VIX (Min)
\ / \
CK | / - — _
& 28 B A
iR 26 B $hBg 67 - 69
200 MHz
Parameter Symbol -
Min Max
CK period tex 5 -
CK half period - duty cycle tekmp 0.45 0.55
CK half period at frequency
Min = 0.45 tck Min tekup 2.25 2.75
Max =0.55 tCK Min
A
Vipag(ming———4—% ——————— ——
g Vip ooy (Min)———fp-——— >~ ———————— —— — ——
¥
Q
; ——half cycle—»
EQ:- -Vip pg) (MiN) = ————————————— A ———— e ——f——
% Vb agy (Min) ————————————————F—f————————
time
& 29 E 5B (CK/CK#) HNIBIE

=g

67. SIF +5% BYBTEhE}5h

68. /AR (BKtew) BURTFERA CSHARRNE (tesw) « FITAEERMFALKE,
69. CK I CK#t INRIZR MR A = 1V/ns (MNRRFBEHMEN R 2V/ns) o

RS 37 002-36092 Rev. *A
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

(infineon

B A4S
=27 A AC-DC BB 1E(70 7
Parameter Symbol Min Max Unit
DC input voltage Vin -0.3 VecQ+0.3
DC input differential voltage Vib(oe) VcecQx0.4 VccQ+0.6 v
AC input differential voltage Vip(ac) VecQx0.6 VccQ+0.6
AC differential crossing voltage Vix VccQx0.4 VccQ%0.6
10.4 AC 1514
10.4.1 EI R
<28 HYPERRAM™457E 52 BY BY 6 2 ¥
200 MHz .
Parameter Symbol - Unit
Min Max
Chip select high between transactions teshi 6
HYPERRAM™ read-write recovery time tRwr 35 -
Chip select setup to next CK rising edge tess 4
Data strobe valid thsy - 5
Input setup ts 0.5
Input hold ty 0.5
HYPERRAM™ read initial access time tacc 35 B
Clock to DQs low Z thoLz 0
CK transition to DQ valid teko 1 5
CK transition to DQ invalid tekol 0 42
Data valid (tpy min =the lesser of: (texe Min = teo Max + tegy Max) (72, 73] ns
or (teke MIN = toe MIN + teg Min) tov ™ 145 -
CK transition to RWDS valid tekps 1 5
RWDS transition to DQ valid tbss
RWDS transition to DQ invalid tpsH 04 04
Chip select hold after CK falling edge tesh 0 -
Chip select inactive to RWDS High-Z tpsz s
Chip select inactive to DQ High-Z toz
Refresh time tRFH 35 -
CKtransition to RWDS low @ CA phase @ read tckpsr 1 5.5

=S
70.Vjp i& CK LRI BT S CK# ERMNBT ZBINEERE.

7L VA NRFEATNE B BETIT S T BREs 4RI Ve Q/2, HEXIERER Vec Q IERETFHE L,

72. F5Z1H E32 LUREVE B 2.

Bt FHENHESE, TETHENSRE, MBRERNHRRFRIL,

IR F A 38
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

B o AR

infineon

|‘7tCSHI
Cs# / \

t
‘CSM

High = 2x Latency Count
RWDS[1:0] —————_ Low = 1x Latency Count

l‘tcss“‘
towr =Read Writle Recovery —+71ACC = Access 4%

tCSH
‘|1CSS

|-—Command Address —-|

Host drives DQ[15:0] and Memory drives RWDS[1:0]

—toz
teko T+ tpsn

D)
A A B

RWDS and Data Memory drives DQ[15:0]
are edge aligned .o RWDS[1:0]

|
‘ﬂtnsz

I

| 30 RIS R E — EREIMER

cs¢ | \

tDS\J‘ lCKDS

RWDS[1:0 —— High = 2x Latency Count

|<-1RWR =Read Write Recovery 4-|~—Add|l|0hal Latency —'l‘iti\cc = ACCESS‘D‘
cycle latency 1 —+—4 cycle latency 2 —-I

Low = 1x Latency Count

DQ[15:0]

Host drives DQ[15:0] and Memory drives RWDS

EW

Memory drives DQ[15:0]
and RWDS[1:0]

E| 31 BREXAY e E - R EESMYEER

BIEF

39
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

B B KA
cs#
"7tCKHP_’| "'CSHS""“CSS"
cK _\r?' kY4 N Y %127""""“:\\f—\dr""m‘:\\
D G 4 4 4 & 4 &b
tCKDS_" tos
L tor———»
RWDS[1:0]
L tex LtCKD\ foss _/_
tDQLz—" tCKD*| D_b'qf[ tosH
, <_ Dn Dn Dn+1 Dn+1 >
DQ[15:0] A B A B
32 BURA MBS
pad

Ta. toxy Fl toxo) BOBROE X T SR BT (T,

75. tpss Mtpsy XX T DQ AHRYF RWDS RYALHRAT(E], X2 CK F DQ IR Z BRI fRZEtckp A1 CK E
RWDS ZEiR teps o
76. 1F DQ A1 RWDS ZHERIAVRIH KR, HLL tekp M tewps BHEE—HA (UABRMEEERZK) -

BIEF

40
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256 Mb HYPERRAM™ B ll#T DRAM (PSRAM) _
\ Infineon
HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

B R

10.4.2 ISP

+&29 BAREFESH
Parameter Symbol - 200 MHz Unit
Min Max

Read-write recovery time tRwr 35

Access time tacc 35 - ns
Refresh time tRFH 35

Chip select maximum low time (85°C) tesm 4

Chip select maximum low time (105°C) tesm ) 1 Us
RWDS data mask valid tomy 0 -

+_1CSHI -Jr tCSM -Jl
cst | \ /7

toss —* tosm
tpwr =Read Writ(le Recovery _+7ACC = Access 4.( toss

oK. K ol o oo oo

tosy cycle latency rts
t
High = 2x Latency Count DMV "'I H

RWDS[1:0] ———————  Low = 1x Latency Count _\ /_D_
tIS
}-—-tl <—-|tIH "’|‘|H

DQ[150]—{47 40 Xag 32 X31 24 Xzs 16 X15 3 X 70 \_Dn %n D DnBﬂ
}'_C‘)mma"d'mdress _'l CK and Data Host drives DQ[15:0]
ter aligned :
Host drives DQ[15:0] and Memory drives RWDS[1:0] o o o 1o"° and RWDS[1:0]
=] 33 EANFE — TEIMNER
BIEFAR 41 002-36092 Rev. *A
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™} & 10 (x16) ¥, 1.8V, 5%

BY R RIAS
10.5 NFE&EBRF
VCCQ
CK, CK#
Vssa
ettt Pt
Vv R R
- f V\H(min)
RWDS Vi) /
Vssa / X -/ Vi (max)
-t -t P
Vv
cca \ |/ \ i/ \ i/ Viu(min)
DQ[15:0] Voo
Vssa /4 / i\ /N Vi(max)
E 34 DDRINESE B
g tscx -
VCCQ i —_—
RWDS VA —\—
VSSQ i
—tpssh> - —tpsB -y
Veca ; !
AN )’/ NN LS NN/ S Vor(min)
DQ[15:0] Vs ><< >
Vssa 7 NN 77 N 77N Vou(max)
=] 35 DDRHEHBEBF
RS 42 002-36092 Rev. *A
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256 Mb HYPERRAM™E Fll# DRAM (PSRAM) o

HYPERBUS™¥" & 10 (x16) 31, 1.8V, 8F

Infineon

HEER

11

FBGA 49FK7 x 7 P51 $f3&
HYPERRAM™ 23R FRSR L IRHMFET! (FBGA ). 1 mm [E)EE. 49 BK. 7x 7 IKFEFIEEE, THRTH 8

mm X 8 mmo

11.1

SN TN TN TN T TN TN
Sy FagN Fay SN SN ey ey
i 1) i i [9] 1 ] Q i T e 1 i e 1 i p~ 1 i = 1
(- B N A S WA A A O A - -
/r..\\ N - /.(u\\ /u.un\.. /:l.-\ -/.r.n\. AN -
e, o, . . e, o o,
TSN SN N N FgN ey g
O T T [T T B T | i o { m i i @
i 4 i i 4 i 1l 4 H 1 a2 i 1l %] I 1 i i %] i
A P ! 5\ PAEEAN ) N> S N> 4 > S
Mo M e e N Nl N
o — o o — — -
SN / SN / / - e
P 7~ o N N f e 7 \ PP 7~ Y
A~ S (N < S S S T A< S T S S S SN « S B i
LA A Y S W = B A W= T vs o \ g J
NS A M N N M A
e, o, e e, jp— —
Te N ey (T8N (g (8 (8Y (20
<2 A - S W S - S W< T A O B -
Mo e N A A L e
PSRN PN PN Pl PN PN T,
™,
Fon R O A N T W A o™
2V {5 v {2 1 b gy g
i ts g tegilgy gy (g (g
\ ;oo AN Py / / S SN2
R N N N N N
N N N PN SN TN
Fay v o gy S L S T A= S T
R T - i o 7 I m ] { | {5 3 g |
VEJALS V8o L8 V2 L8
\ / SN g S NS ) / s a /
/rrl\\ /;llll - tlrl\\ /rlll\l\ /l'u\\ /lfll\ /; lllll g
jp— — . —— - p— -
N SN TN o SN TN o
F s N SN oy gy f e N ey
2y {2V {81V a ) | m | 8 1 i 5 |
- B g J v g j i o8 4 i /
X Y PN / VRN \ AN
S M e e’ e N e
< m o o w w O]

49K FBGA, 8 x8mm, 7x 7Ek¥tiL, (HMNE

<] 36
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256 Mb HYPERRAM™E Fll# DRAM (PSRAM)

HYPERBUS™¥" & 10 (x16) 31, 1.8V, 8F

HEER

11.2

HRE

Infineon

Aal0.15/C

(2x)

----- 1@

@
I
|
|
t
|
|
|

CORNER /ﬁ

TOP VIEW

t g

il = il

Al J \—49X¢b

//10.20|C

A

A
T e

70<Lodpooc,
5l OO0 O O0OO0O0
5 OO0 0000
L—%@— o—0—6—
o o0 000
OO0 Q00O
O0O00OO0O0CGC
A
G F E cC B A
[SDJ+=—
BOTTOM VIEW

DETAIL A

\ PIN Al

CORNER

SIDE VIEW

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.

3. "e"REPRESENTS THE SOLDER BALL GRID PITCH.

4.  SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"

A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.

‘a DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.

"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE

POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.

WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
7. WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.

"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

|$ $0.15M[c[A]B]
@0.08M|c
DETAIL A
DIMENSIONS NOTES:
SYMBOL e " —
A - - 1.00
A1 0.20 B _
D 8.00 BSC
8.00 BSC
= 6008s¢ DIRECTION.
E1 6.00 BSC
MD 7
ME 7
N 49
Jb 035 0.40 0.45
eE 1.00 BSC
eD 1.00 BSC
SD 0.00 BSC
SE 0.00 BSC

A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION

9. OR OTHER MEANS.

JEDEC SPECIFICATION NO. REF: N/A

002-32552 **

B 37

BIEF

49 X FBGA (8.0x8.0x1.0mm) FHZEEIMEZ, 002-32552

44
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256 Mb HYPERRAM™E Fll# DRAM (PSRAM)

HYPERBUS™¥" & 10 (x16) ¥, 1.8V, 5%

T E
12 ITHER

12.1 TSRS
TSR S I FTERABATIR

S80KS 256 4 GA C H B 02

H B 0
L

Packing type
0=Tray

Package type

Speed
GA =200 MHz

3 =0ctal xSPI

Density
256 =256 Mb

Device family
S80KS - 1.8 V-only, HYPERRAM™ self-refresh DRAM

BIEF 4

3=13”"Tape and reel

Model number (additional ordering options)
04 = 49-ball FBGA (JEDEC Std.)

Temperature range [ grade
A =Automotive, AEC-Q100 grade3 (-40°C to + 85°C)
B = Automotive, AEC-Q100 grade2 (-40°C to + 105°C)

Package materials

H = Low-Halogen, Pb-free

C =49-ball FBGA, 1.00 mm pitch (7 x 7 ball footprint)

Device technology
2 =HYPERBUS™

4 =HYPERBUS™ extended-10

Infineon

002-36092 Rev. *A
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256 Mb HYPERRAM™E Fll# DRAM (PSRAM)

HYPERBUS™¥" & 10 (x16) ¥, 1.8V, 5%

iER

12.2

BUAE

WEAGRIIE T REHNEE, T30 cBEMASHIEHMEN. NEMBIAMSELASRIE
BMHTHEEMHEHNAS, BEESHIHEENR.

&30 BRAE — FMPK/AEC-Q100
. Package . .
Device . A ’ Model |Packing Ordering part .
. Density| Technology| Speed | material, and Package marking
family temperature number | type number
CHA S80KS2564GACHA040 | 8KS2564GAHA04
S80KS 256 4 GA 04 0
CHB S80KS2564GACHB040 | 8KS2564GAHB04
HIEFR 46 002-36092 Rev. *A
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256 Mb HYPERRAM™E |3 DRAM (PSRAM)

BITIER

A3 N
EiTiE R
Document Date Description of changes
revision
** 2022-08-24 Initial release.
A 2023-03-28 Changed status from Preliminary to Final.

Updated to new template.
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Trademarks

All referenced product or service names and trademarks are the property of their respective owners.
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Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
HIIEZRME Y & F S E A BE Y B R R &1,
ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
BRT, BRN—RERMEAHFIIEHNETE
EHESHNREA NE VEEBAR.

RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
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&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
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