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64 Mb HYPERRAM™E % DRAM (PSRAM) ™
Infineon
HYPERBUS™ #%[], 1.8V/3.0V

MaE LA
BER
- 38 442K DRAM
HeE R4
Read transaction timings Unit
Maximum clock rate at 1.8 VV¢c/VccQ 200 MHz
Maximum clock rate at 3.0 V V¢ /VccQ
Maximum access time (tacc) 35ns
Maximum current consumption Unit
Burst read or write (Linear burst at 200 MHz, 1.8 V) 25 mA
Burst read or write (Linear burst at 200 MHz, 3.0 V) 30 mA
Standby (CS#=V¢c=3.6V, 105°C) 360 pA
Deep power down (CS#=Vcc=3.6V, 105°C) 15pA
Standby (CS#=Vc=2.0V, 105°C) 330 A
Deep power down (CS#=Vc=2.0V, 105°C) 12 pA
ZIEE
CS# ®
—> ()]
©
—> § Memory
CK/CK# Q
X
RWDS
Control P Y Decoders
110 Logic
DQ[7:0] Data Latch
o
RESET#
—
<« P | Data Path
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64Mb HYPERRAM™E RlJ#T DRAM (PSRAM)

HYPERBUS™ &[], 1.8V/3.0V in fl neon |
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64Mb HYPERRAM™E RlJ#T DRAM (PSRAM)
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64Mb HYPERRAM™E Fll3#r DRAM (PSRAM) ...—-F
HYPERBUS™$Z[, 1.8V/3.0V Infineon
R

1 B

K& 64 Mb HYPERRAM™ 23 B —HM=3IE CMOS. BRIFTDRAM , HH HYPERBUS™ #[. DRAM f%5I{ER
FETHRIFRISISE T, B HYPERBUS™ #2O M (E1T) RECHRINTE NTFiE2R0T, B[3ERBIRIFIE
H BB EIEDRAM ERIFTIZ(E. RTFAZETNEETMARIFIRE, EIEENER, DRAM EF5THE

FBSET, TERFENEREHE. AL, %7523 B EHtER A5 RAM (PSRAM),

B TFDRAMB LT IR EFMHREI T AR, FALEBRENVRFREHLAFRKE, UEEEENAFRE
FIERIFIRE. MRFMESBIETEERFIRME, WENMLIIREERMATREEE B H AR E i e etig
INFIEIREGEIR,

1.1 HYPERBUS™ %[

HYPERBUS™ B—FESS 114 DDR %O, AILMEZRIEEHFME, DDR WMYFE DQ[7:0] lWN/HHES £
SN EARREFRRNMEUEF T, HYPERBUS™ LRI B 1L EBHYPERRAM™ES! LY 16 fiiZe. —1
B E HAEIE MR REX LI DQ 55 L MERNAY 8 (%, FEHERREIEERAR. FIERmAFEH
BIFA LV-CMOS, BERERIITEFS (OPN), 23HFRIR1ERES! (Vec) #1110 F87RAT (Vec Q) EBIRAY 1.8V

(Ve / Vee QEE 3.0 V Ve Vee Q (1RFR) ) 15, SiabAN#E(S 238D 8 NHYPERBUS™ ¥ & I/0 DQ[7:0] &5
R, HFWEES. MR DQ 55 ERVEUERT, BYFh (CK#. CK) FBFHIHYPERBUS™ ¥ FBIO MIR&EHE
RER. BLTIMUERFTENHEIRIFOITTT,

BMEHERLL CS MIE<THIE (CA) ESEMIFIR, ARG FLRLUZH 6 1 CAFT, 1ZEEZEY
BIREGERMIREN S 5 NBUEE, HE CSWBUHETL

cs¢ [\ [
initRWR:Read Write Recovery =||= t acc = ACCESS—
Gl CK /A Y A e A U A A A A e

High = 2x Latency Count

RWDS ————— Low = 1x Latency Count ’—j \ / \ I

RWDS and Data
are edge aligned

DQ[7:0] (47:40X 39:32X 31:24X 23:16X 15:8X 7:0 ) ( on X on XDFA”X Dn1 )_

’t—Command-AddreSSA Memory drives DQ[7:0]

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

1 AR, BRVIMRIER T
IR 50f 59 002-24692 Rev.
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64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

5%

RWDS B— P WAES, BFHET:

v REVE AP EIEFT 18 MAHYPERRAM™ B3R (R IR = HFRVBTIE] (FIIATRENZER)

v HEUETDIREVEHIHEAE MHYPERRAM™ SRAEI I T (fENIRES IREEIEILRE)
v BEUEFBMEHEIRE] HYPERRAM™ B3 HHITE NEIRET (F13A5 NER)

v EANBUES AR BV R

iR S &5 cA ZHIZPIHAEl, RWDS 78 HHYPERRAM™IG &ML, LB RERPRERETIMNIY]
BIRENAEIR o

EIREEREIES, RWDS B—MREUEEE, BUEER RWDS B RMMIZEITTF.

cs# | \

|$1RWR:Read Write Recovery+;Additional Latency4-|<7tmC = Accessﬂ

}-—Latency Count 1—+—Latency Count 2—-‘

—

RWDS — | High = 2x Latency Count \

[pTRi

Low = 1x Latency Count

RWDS and Data
are edge aligned

Dn Dn+1{ Dn+1
A A B

DQ[7:0] 47:40(39:32Y/31:24 23.16 7:0

Command-Address

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

Memory drives DQ[7:0]
and RWDS

& 2 BREN(RH, BIMERTTE

TS NEIEEAEAE, RWDS FEnE M EUEFZRE S W RWDS HIGH ik (T BT AE 7 iEds PRI
1EF) BRM RWDS LOW ik (BB BB NFERR) o A LUER SRR EF s A EUEETT
FRNTFTEN, HEE—ARRKENREHSZSTEFHETHEN. EENEHET, HFESHHERFO

X770 ¢

CS# / \

—

}-— tzwr =Read Write Recovery =|L tacc = Access =|]
CK#,CK
Latency Countgn‘ CK and Data
High = 2x Latency Count are center aligned
RWDS \ Low = 1x Latency Count i \

47: : : 1 : B Dn Dn+1 Dn+1

Host drives DQJ[7:0]
and RWDS

FCommand—Address—"

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

3 SfEH, BERIBIERITE

REFREARRKY, A8 TNHARER T —NMIFEF. S RIREIREEE NI LUERER
NRLMREFT,

002-24692 Rev. *|
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .--—F
HYPERBUS™$Z[, 1.8V/3.0V Infineon

BER
l<@—— 16 word group alignment boundaries —— —p»|
Linear Burst »
an|sn[6n|7n]sn|on|an|Bn|cn| on| En| Fhlion i1n fizn fian
Ilnitia] address = 4h
Wrapped Burst >
Oh[1h‘2h‘3h‘4h‘5h‘6h‘7h‘8h‘9h‘Ah‘Bh‘Ch‘ Dh‘ Eh‘ Fh
?
& 4 KESEEDHFET

EEEEREAE, HEMEARN CAEEMEFIR, HEFRENFAHNTURNKE, AEEEFHF

Bl E, ARUREOZRIME, MEEERATXRFTE RSFTETIRIMLH. ELMRIE

8], WHRMEENMCEFIEH URFRI AL, ERREURIELLL, E cs#iREISBF, LMEhm—
RRATFTAEESSESR, NETEEG. ATFEMEESHIERZERNRAFIIER, FELATUR
EFEESHIE SR ER LM R L Z o
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BIRFA 70f59
2022-04-29



64Mb HYPERRAM™E |5 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V In fl n eon .

= iR

2 = BER

64 Mb HYPERRAM™ 284 21.8 VE3.0 V FEFIFIO. [E¥F B RIFTENZS RAM (DRAM )o HYPERRAM™ 2349 EH]
AR HYPERBUS™MANIEZ O, HYPERBUS™IZEOAEHE 81l (1 FTi%E DDR¥UEZH) HENFERFE

(16 fiI#KiE) MULAR, EREVEFRES NI HERRRME 16 #IE (FWINHILEE 86D « BEAFHM
S ETEHEHAFREY 16 (UEHE (B NHEIREN 8 i) .

—®| RESET# Vee ﬁ

VecQ
—| CS# DQ[7:0] |-—p
—»| CK RWDS |—p
—— | CK#

Vss
VssQ

5 HYPERRAM™ $E [ (1]
2.1 HYPERBUS™ $3#[]

REREEER NI EARE X B THIN SR AL, ARZBVIBIREIER tacco TEFHIAYCA
fER, fFiEZRSEER RWDS (55 ESRIER S EVGEREM_EIEINPAEBIRIFTEYE] (trpn )o TE
CARNER, B=1EHEARIEEBAMTANBRF i, 7E3%E (B N) FimifiE, FInRisdEER
(SN &, ETLATEESE AR LB AT MZ1TIRE (B N) Hith#dE, HEcER
M RAIRINET, B3P BB MTFESSMES I RIEYIREN T — T ELTT, ST ESRLMRE, EIR
EXEE NSRS I 2 PR RIS R T —1T, AISSIRAIEIRF R & 181E, MTHEft 400 MBps
SRR IMIER (1 FH G HIESA) 2 (BIEFTHE) * 200 MHZ =400 MBps] o

pe =
1. CK# AFEHRET, BA%E,

HIEFR 80of 59 002-24692 Rev. *|
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64Mb HYPERRAM™E |5 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

55 ER

3 SS%BA

3.1 W/ HET

HYPERRAM™ E S LA Tl M., BMBFEERESRITHERENS (#) 5FR.

%1 1/0 %j/\B]

Symbol Type

Description

CS#

Master output,
slave input

CK, CK#l2

Chip Select. Bus transactions are initiated with a HIGH to LOW 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 differential
clock is optional.

Single ended clock. CK#is not used, only asingle ended CKis used. The
clock is not required to be free-running.

DQ[7:0]

Input/output
RWDS

Data Input/Output. Command, Address, and Data information is
transferred on these signals during read and write transactions.

Read-write Data Strobe. During the Command/address portion of all bus
transactions, RWDS is a slave output and indicates whether additional
initial latency is required. Slave output during read data transfer, data is
edge-aligned with RWDS. Slave input during data transfer in write
transactions to function as a data mask.

(HIGH = Additional latency, LOW = No additional latency).

Master output,
RESET# slaveinput,
internal pull-up

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 HIGH-Z state
when Reset#is LOW. The slave Reset# inputincludes a weak pull-up, if
Resett# is left unconnected it will be pulled up to the HIGH state.

Vee
VecQ
Vss
VssQ

Power supply

Array power.

Input/output power.

Array ground.

Input/output ground.

RFU No connect

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.

p:

2. Ckit BTFEDRHMEL, BrNEER, MRRERDFITEHIZE, 15 cke NS IBIEZE veeQ 8L

VssQ, fETgﬁHﬁ%§

3. AIERYAROSYTTIRENEE (DCARS) 5|13 BCAD 5 | BRI I 5851 51RY  “DDR FRL\X TFIRENEE

(DCARS) IhgE”,

BIEF
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64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

HYPERBUS™ {&1a1i¥ 15

4 HYPERBUS™ 1& 58 1¥1&

4.1 8<%t/ BUR AL EE

FfE HYPERRAM™ SR E AT U D HiRTHE ., HNHATFEZTHRE (CK={KEBEFH Ckit=5EBF)
BY, CS# WAREBF, DL&EHAR. si=PEEEZR=1FE<S /ML (CAO. CAL. CA2) EEXK
ENXSTHE: I5<ttFFERRIN T I#G5 DDR—EZ W,

U FAHERES AAHE BN
BB NG L.

o HInEZS(E]: [T =R FF e e
- FFRTEIATIRRSEMIRIRRT (D) FER[RMNEEFTFEE (CR), BFIRAIBHFEHBER
HYPERBUS™ ¥ /& I/0 ¥ 0 _LiEXHI B NERBI MV EIT Ao

IR R EEALMHEIERAFT,
o BARTT (A0 ok (Efirdtedl)

o BARY) (FTIRRYERTRE) deik (L)

CS# \

CK, CK#

DQ[7:0] 4<CAO[47:4O]XCA0[39:32]XCA1[31:24]XCA1[23:16]X CA2[15:8]X CA2[7:0] >7

6 B -k (cA)FEFIH-T
;2 CAIE4ZEIDQES
Signal CAO[47:40] | CAO0[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[7]
DQI6] CA[46] CA[38] CA[30] CA[22] CA[14] CA[6]
DQI5] 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]
DQI[3] CA[43] CA[35] CA[27] CA[19] CA[11] CA[3]
DQI[2] CA[42] CA[34] CA[26] CA[18] CA[10] CA[2]
DQI[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]

N0
No U

BIEF

100f59

6 2 /RHYPERBUS™ ¥ & I/0 LFrB ZHmBVEI = A ER,
E SR ck# LIB KR R0
TEIZEVAI B NEHiEAE], CASE S E“hiITTF,
BN FHHIEBIBMAGRE RS EMESIREHES, B4 DQ7 A5 711, DQO A 0 il

002-24692 Rev. *|
2022-04-29



64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

HYPERBUS™ f&3aI1¥15
xR3 e/ Mihit (i 5> ER 8- 1Y
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
Address space space.
46 (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 and upper

44-16 column address

device dependent.

Row and upper column component of the target address: System word address
bits A31-A3. Any upper Row address bits not used by a particular device density
should be set to 0 by the host controller master interface. The size of Rows and
therefore the address bit boundary between row and column address is slave

Reserved for future column address expansion.

15-3 Reserved Reserved bits are don’t care in current HYPERBUS™ devices but should be set to

0 by the host controller master interface for future compatibility.

2-0

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

~,

/

8. 1TRIESNERFIERSMEYIEIMERA—4A5 15, HYPERRAM™TZ(ESRRY D NI EIfR It &P B ER

TITHEG

9. FUMMEERITAR K EFHAEERFAE, Fitbitn R EMMTE. LEEFE—I8F (16FT) #

T, TEREFEFTIFREESHE N ERbkhE MXE A,
10. MIRIEBUARBY E)MITAI LS (D7) (s MAIZ ORI FF 4G,
FHAEPEEIHIR 16 F T H TURILMAY,
11. HYPERBUS™ ¥ & I/0 thiS(3thtik =S (B R, fRig:
29 170 L5k
3 MESE{L
SMULERE—NFRE (16(i=2F7) ¥EE
29 +3 =32 fifithilk = 4G AL, ZHRFERK 8 GB (64 Gb) itk =s[a]

ELEMRREARBRTI R

AT HUERYY R RI LA TF 29 1THIE T + 16 {RFIMIUEAL = 35 KF = 70 XF T RIHAE == 8],

BIRFA 110f59

002-24692 Rev. *|
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .--—fj
HYPERBUS™$Z[, 1.8V/3.0V Infineon

HYPERBUS™ {&1a1i¥ 15

Cst m\

CK, CK#

sm
DQ[7:0] 4\\—( Dn A Dn B X Dn+1 A X Dn+1 B X Dn+2 A X

7 REME AR R M BE R B (12 - 16

FiEZR R/ SHEM BB ERUAT M. ZSMMRHIREEAN (BAN) NAXRBHHE (RE) . REit,
T iBas 45 R BT ST Rum LA/ IR 1L
752313/ S HAIE R IR E B AR LAY,

p=

12. BE7 2R THYPERBUS™ ¥ & 10 LHVIZBUERMN—EF 7. E D BTERY CKit LUB LR ERo

13. %&#Exe BEXTFT, RWDS TEiR{RaHAIE 7t HiE iR,
BUERKUETIRERE (FHRESR) -

15. ’éﬁ\ﬂj‘#ﬂﬂﬂ%imijt@i‘ SNFH, FHAAMTF RWDS EABN TG ZE, F1BAIF RWDS T
P08 _EFRZIE.

16. SN FHRREBIRMIRLIE NS EHRNIRFHEY, EA DQ7 A% 71, DQO A 0 i

002-24692 Rev. *|
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64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

Infineon

HYPERBUS™ {41 ¥1%
rRa EAVEASPN 2Nk €7 178 6
Address Byte Byte . .
space order position Word data bit | DQ Bit order
15 7
14 6
13 5
12 4
A
11 3 . . .
When data is being accessed in memory space:
10 2 |The first byte of each word read or written is the “A”
9 1 byte and the second is the “B” byte.
The bits of the word within the A and B bytes depend on
Bio- 8 0 how the data was written. If the word lower address bits
Memory '8 7-0 are written in the A byte position and bits 15-8 are
endian 7 7 . - o - -
written into the B byte position, or vice versa, they will
6 6 be read back in the same order.
> > Memory space can be stored and read in either
4 4 little-endian or big-endian order.
B
3 3
2 2
1 1
0 0
7 7
6 6
5 5
4 4
A . . .
3 3 |When data is being accessed in memory space:
2 2 | Thefirst byte of each word read or written is the “A”
byte and the second is the “B” byte.
1 1 |The bits of the word within the A and B bytes depend on
0 0 how the data was written. If the word lower address bits
Memo Little- 7-0 are written in the A byte position and bits 15-8 are
ry endian 15 7 written into the B byte position, or vice versa, they will
be read back in the same order.
14 6
13 5 Memory space can be stored and read in either
little-endian or big-endian order.
12 4
B 11 3
10 2
9 1
8 0
HIRFR 130f 59 002-24692 Rev. *I
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .-—-F
HYPERBUS™$Z[, 1.8V/3.0V Infineon

HYPERBUS™ {41 ¥1%
xRa ENHENEHRAERNEEARE (%)
Address Byte Byte . .
space order position Word data bit | DQ Bit order

15 7

14 6

13 5

12 4

A When data is being accessed in register space:

11 3 | During a Read transaction on the HYPERBUS™ two

10 2 bytes are transferred on each clock cycle. The upper
order byte A (word[15:8]) is transferred between the

9 1 |rising and falling edges of RWDS (edge-aligned). The

3 0 lower order byte B (word[7:0]) is transferred between

. . . the falling and rising edges of RWDS.
Register | Big-endian 7 7

6 6 During a write, the upper order byte A (word[15:8]) is
transferred on the CK rising edge and the lower order

5 5 byte B (word[7:0]) is transferred on the CK falling edge.
Therefore, register space is always read and written in

B 4 4 big-endian order because registers have device

3 3 | dependent fixed bit location and meaning definitions.

2 2

1 1

0 0

RWDS J\ / \ | | / \ |

DQ[7:0] 4\\_( Dn A X DnB X Dn+1 A X Dn+1B X Dn+2 A X

= 8 S\ AR BIER E - 20

p

17. B 8 E/RHYPERBUS™ ¥ & I/0 LM N L —EB9,

18. EE NfRiaHRE), ¥HIBSHFHHOXTT

19. RWDS TE B NEUEF I HAE B EEUIRTED, ABVKRIER, BINE—INFHlaE—1"FHH1TE
15, RFEEARIITTHY 3 FHEHIEE N

20. T 5 NEUEE T IED, RWDS R ENIKLN, ¥IRERASE, EXMERT, BAERE NTEIHK
BF, EXMERT, RWDS algE# MALIREI AR F i RiF=ES,

IR F AR 14 0f 59 002-24692 Rev. *I
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64Mb HYPERRAM™E |37 DRAM (PSRAM) ...—-F
HYPERBUS™$Z[, 1.8V/3.0V Infineon
HYPERBUS™ f& ¥ 15

4.2 REE

HYPERBUS™ # J& I/0 ENERT = INAY, @4 ¢S hiE kA E . ARG, EEH CAFIBSFhFFAY)

i,

£ CAO 1, CA[47]=1RTEHRITIZEUE M, CA[46] =0 R RIETTILENIZ(EZSiE), (& CA[46]=1FKRIETE
EENEFRTIE, CA45) RnPKHERE (BREFHEM) . —B CAOF CAL HEW 7T 5L, 5%

B{E L n] LIS RERRES AR (CA[4T:16]) o CA2 (CA(15:0]) #RIRFMIEITHRY B inF 4L,

AfS, HYPERBUS™ ¥ JE I/0 ENMEITBIHEIE T 728 0 PRVERITHISEE X HNZ N AR, e
SRR BAFIIAIEIR THEE T RWDS, UNSRTE CA B EARAIE] RWDS AREEF, NMHIEN—PERITEL, R
1£ CA A HBHAE RWDS AE BT, MISI{NEINYIEIRITEL, —BXLEFERIN e, FiEzsmiaTFamE
BY %% RWDS FHiaitH B in R,

FrEEREE RWDS BB R IR MmHIA83975. REEVIE CS# NREBFHA B4R AT, 28
MedEmt, FEHEAFRRANIZAK, URMELIEF#ESSHITO BRI
EEHEZBHRSEFEH LA KENRE, MEMHLABGETORZINFREEHIE. HEMEHLIREELRX
DR R fE— i, SEEFERE— N2 SMFITH LG IR M ST E R FF L 8 A EEE.
LRTEhS WA, FTLUEIS cs# B F o B R 45 R IR E % Hio

BN HAREEE I T, 3 CS# NS BT, N rIgEREFT N,

cor [\ —

[«—Additional Latency —¥

trwr = Read Write Recovery
I< [e—trcc = Access—¥)
RWDS ——High = 2x Latency Count \ ’-(F\I\_F
Low = 1x Latency Count RWDS and Data
Latency Count 1 —®<¢——Latency Count 2 —» are edge aligned
oaro EERICE EEE
|<—Command-Address*| Memory drives DQ[7:0]
and RWDS

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

9 REE A G EIMOIAIER (2130
P

21. B 8 E/RHYPERBUS™ ¥ & 1/0 LY T NfEHIFN—2B53-

22. TE NfEHERE, HUESEY#AROITTE,

23. RWDS E 5 N#UREHHAB BIEEUERI, BEVRIER, BEIXNE— I FHMRE— " NFHHITE
1, RRARIITIH 3 FHHIES Ao

24. ES NEURE T IED, RWDS R ENIKLN, ¥IRTERASE, EXMERT, BAERENTEIHK
BF, EXMERT, RWDS algE# MALIREI AR F i RiF=ES,

25, FEEVER AR E FF2PAIVIAERETE Mo

26. TEXMEEUERIR AR, FIEIER N E LRI

27. 7EUEIRENR 3R, CA BRIE]IAY RWDS HIGH 8/~ 16 B AnEdErY e H 28R IO B £ B #R

28. IFfiEZR IR ENE 5 HA B)3X 5h RWDS,

IR F AR 150f59 002-24692 Rev. *I
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .--—fj
HYPERBUS™$Z[, 1.8V/3.0V Infineon

HYPERBUS™ {&1a1i¥ 15

cor [\ —

}4— trwr =Read Write Recovery —®¢———t,c = Initial Acces —¥

CK, CK#

High = 2x Latency Count

RWDS ———— Low = 1x Latency Count ’-(/_\_/_\_/_

RWDS and Data
are edge aligned

barr) arfwieYs | 7 L)
}G—Command—Addres 4" Memory drives DQ[7:0]

[« 4 cycle latency ——————¥| L‘

Host drives DQ[7:0] and Memory drives RWDS and RWDS
10 RENfEH, TREIMIFIAERE -32
4.3 SN (FEREIIEN)

HYPERBUS™ # /& I/0 ENERSH= AT, @R Cs Al afEH. G, E%M CAFIIHHFRY)
e,

ECAO R, CA[4T]=0 RI-EHITEE i, CAl46]=0 R RIEESNEFETIE, CA[45) RnRphRERE (8
K4 M) o —B CA0F CAL R TTAI LSk, B ANEHFL eI LA EAERFES AR (CA[47:16]) o
CA2 (CA(15:0]) #RIRFRIEFTH B B AR AL,

RS, HYPERBUS™ ¥ |2 I/0 ML TS HECE T 1728 0 PAVIER TR EE X Z AR, et
SRR ERFIAIEIR T AR F RWDS, TSR 1E CA A HAHAE] RWDS SR E, MBIEN—MNERITE
WNR7E CA ARAEAE] RWDS IS BB, NI=HENENIMNYIEIR 14K,

— B XLEHERATESERL, HYPERBUS™ ¥ & /0 EHNFFWBHEH BB, B AUESIFHIOAR O,
FBNFERNE—NFEDEIRTE CK WV EFOBEMESS IR, ME N FEDE CK B TR AHIER,

1£ CA BY¥hE BAEAE], RWDS HHTFfEZS KT,

EENEUREEHERE, RWDS AENIZOENEIEE AXIRE), HEIEHRTS N\E RWDS AS BT, ZF
TEEERBEMEYNARAEENRT, YEERE NE RWDS AEB TN, FEBHBANEYIF, BFEVES
ANEUREEHEAEIIXEN RWDS, FEItENAHYPERRAM™ B ER LA B N EMN B ERIB I ANEE R
iR, AESHNEANMIEHAKEKRBEHNERERESFTFR 0+,

QEHYPERBUS™ ¥ I/0 EMTE CS AR IR E IR, FEMSBRESEEH, FEHRERINIZ
X, URBIEEF#ES#HITHARF. FAEIHNEEHABREEREAKEREF, BERERS
Ei—IR, RAEMNT—NMESIORFBUBIREIEMRARNES, SERLERLUFEAREMS UL R E
UEhiE, UBERSINAT, ATLUESIE cs# B T 5 BT SRFERY 4 R BV E S,

HEMRAE NIIAEESTERHRE— MUY, SRERLES ANFBASEEN AL

BN AREEEBIE T, 3 CS# NS BEFR, IFHrgERFT N,

=*:
29. 7£ CA f&¥FHAIE], RWDS AR, TEUIREERIG, EEEIEIAIR RE— PN IIRIERITEK,
RUEIEEE R FH IETE MV T BENIMER IS FF A,

HIEFR 16 of 59 002-24692 Rev. *|
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .—"'f'."
HYPERBUS™$Z[, 1.8V/3.0V (ln ineon

HYPERBUS™ {&1a1i¥ 15

cor [\ —

[<—Additional Latency —»

trwr = Read Write Recovery|
|‘ [&—tacc = Initial Access ‘-(

Il
RWDS High = 2x Latency Count

Low = 1x Latenc'y Count
Latency Count 1 ——®1¢——Latency Count 2 ——¥|

CK and Data
are center aligned

oarra A RO G

Command-Address—b‘ Host drives DQ[7:0]
and RWDS

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

& 11 BETIMIALERK TS N fEiFko- 3¢

cor [\ —

}ﬂ—tRWR=Read Write Recovery ‘+71ACC = AccesH

High = 2x Latency Count _.|
RWDS Low = 1x Latency Count [\ /_D_

CK and Data
are center aligned

| | ;
}-—Command-Address—" Host drives DQ[7:0]

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

[«—Latency Count —'4‘

DQ[7:0]

& 12 SR, TEIMIALERE? -3

p=

30. SR MTLL CK = (K EBFH] CK# = S EBFR LR,

1. FEBEhids < Z A1, CS#MIUREIZEF BT,

32. £ CAHAjE], RWDS HITFf#23IREN, HiEmETBEMIMNIERE A,

33. &M, RWDS RNEBFIMNIVIAIER FE R,

34, 1E CA B HRLEREY, 1&&FF1EIREN RWDS, LAAFENIHYPERBUS™ ¥ & I/0 M FIAIREN RWDS, £
MU RIEFIATEIREE TR 2 5135 RWDS IRThEB R T, LUEAMYIRHEIES HER,

35. EHUREEEIES, RWDS FHENIRED, UAISTRHRLE 16 UEIERZ M R kS NS EIFES &,

36. ZE 2T RWDS IS FT DnAFIFET Dn+1 B, LUXIFETS5 Dn B # Dn+1 AFITRIITFEE No

IR F AR 170f59 002-24692 Rev. *I
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .-—-fj
HYPERBUS™$Z[, 1.8V/3.0V Infineon

HYPERBUS™ {&1a1i¥ 15

4.4 TARIERE N (FEFER/EN)

SNREMBI =N AR R, REETROIFER CAx (J5</4tbll) E8. CAOARERTREBHITE
NfEha, HERRTRHIETEIMR A LR (BIFZLN) -

THEERENBTEHEERTIEE N HYPERRAM™ B3FHIZIERE NFIREKECARZ G EIEERTS
NEIEE . YIRIERAZTHNE ANFREE RWDS [FHA, HYPERRAM™ 2341 CA HRIBISALRIKEh RWDS, LUE
T FEBVRERNRZERRELEKIEIR, sAM, RWDS ETEHYPERRAM™ 23 {H1ZULEl CANE—1F
TZHIRER, WIMEW, EEHYPERRAM™ s34 HIEF RN FFes T BHIRBIE RS N Z BiIREIH.
EENLERAZHERT, CAHAEIR RWDS REARSEMIPIBERNE, EXMIERT, HFENBEAN
BIRERE CAARAZ S, HYPERRAM™ 234 RIBESURLRE RWDS HIMk, HEES NEUEELWIRIENE RWDS &
FEES. ENAEESLERE NHAEIIRE RWDS, ZIEIRE NARER RWDS {EA#IRIEIDINEE, B
BRFIEFT (2F5N) o

HENE—INFT (A) HIE CKBEFAE, F240FT (B) HIMTE CK BTG, SABIES CK/CK#
BWNROXTT. HEFhEREY, AILOEEFR cs# BT =BT RENSRIREEH. HHFEBRIBT.

CS#

\ \ \ \
\ / \ i \ / \ /
v / Y / v / \ /

High: 2X latency count™
RWDS Low: 1X latency count™

. CA CA CA CA CA CA RG RG
DQl7:0] [47:40] )\ [39:32] >< B124] )\ [23:16] )\ [15:8) o] )\ nss )\ [n0)
= Command - address———————p><@—Write data—»>|
(Host drives DQ[7:0], Memory drives RWDS)
13 EANARIER AT N

=*:
IR RERTSERE N, £ CARIHIA, RWDS IR KBS EFN, THNBKRIZE
S, HEINMHSABLEUTIEIRE NS 7,

HIEFR 18 0f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E |5 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

Ffigss=sial

5 FiE23=2ia]

5.1 HYPERBUS™ %[

x5 FiE=Etk st (BFF -16 1)

. System word .
Unit type Count address bits CA bits Notes
50"‘.’5 within 64 Mb 8192 (rows) A21 - A9 34-22 -
evice

Row 1 (row) A8 - A3 21-16 il;B(Word addresses)
Half-page 8 (word addresses) A2-A0 2-0 8 words (16 bytes)
HiEE 190f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E il DRAM (PSRAM) -""F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

EHiren=ig]
6 FHFRTiE
6.1 HYPERBUS™ #%[]
3 CA46] B“I”BY, ZENSBE N B LR FEFESE=IE,
&6 Firaa = Eth kRS

System

- - - 31-27| 26-19 | 18-11 | 10-3 - 2-0

CA bits a7 46 | 450%1) 44.40| 39-32 | 31-24 | 23-16| 158 7-0
Identification Register 0 Read'3? COh or EOh 00h 00h | 00h | 00h | 0Oh
Identification Register 1 Read*”! COh or EOh 00h 00h 00h | 00h 01h
Configuration Register 0 Read COh or EOh 00h 01lh 00h | 00h 00h
Configuration Register 0 Write 60h 00h 01lh 00h | 00h 00h
Configuration Register 1 Read COh or EOh 00h 01lh 00h | 00h 01h
Configuration Register 1 Write 60h 00h 01h 00h | 00h 01h
Die Manufacture Information
Register (0-17) Read COh or EOh 00h 02h 00h | 00h |00h-11h

6.2 BHIRIRT1F28
BRANRE. FREANTEER, 2HEXY cs HRBTRMERENES,
SR (= B P ERATIN

v HIEE

i
2

B
Kt

- THINE(T 2R
- Flistbht %L

s
38. I FELREN LR 14 IREK, CA5RILIA0EE 1, CAASIMA 1, AANEZFHEMREFEHFES o
39. FERIRIMAZFFREALE (BIF/41E) EX. EAlt, coh/Eoh EEHERIBRE.

HIEFR 200f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E Rll# DRAM (PSRAM)

HYPERBUS™ #Z[1, 1.8V/3.0V (In fl neon .

HiFasTial
*®6 A% 772% 0 (1D0) (i 5 BT
Bits Functions Settings (Binary)
[15:4] MCP die address 00 - Default
[13] Reserved 0 - Default
00000 - One row address bit
[12:8] Row address bit count 11111 - Thirty-two row address bits
01100 - 64 Mb - Thirteen row address bits (default)
0000 - One column address bits
[7:4] Column address bit count |1000 - Nine column address bits (default)
1111 - Sixteen column address bits
0001 - Infineon
[3:0] Manufacturer 0000, 0010 to 1111 - Reserved
)T JABZFFE% 1 (101) i ED
Bits Functions Settings (Binary)
[15:4] Reserved 0000_0000_0000 (default)
. 0001 - HYPERRAM™ 2.0
[3:0] Device type 0000, 0010 to 1111 - Reserved

6.2.1 FEMITHR

SSFMIDRAMPETI AN (BB ) AT LURIB A F 1T 5 it O R e tth it (L S Bk IBE, 80 1D0 R AYfTHbAEAI T
AT ER P Re 5I30: 64 Mb HYPERRAM™ 284745 9 /NFIMIHERIFN 13 N THbAE(, S22 4
HEI (FFIALE) = 22°=8MB (4M F), 10 T RREITE S 2°=512 NF = 1KB, {THIUHTER RS
MRIFFEFRAE 8196 ITEERIF. 1TIHEHATITERIFIEMR.

64 Mb HYPERRAM™®Y IDO B9 0x0C81,

HIEFR 210f59 002-24692 Rev. *|
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64Mb HYPERRAM™E Rll# DRAM (PSRAM)

HYPERBUS™ #Z[1, 1.8V/3.0V (In fl neon .

EHiFda=ia)

6.3 B17as T 8]in)

FEHBHEAN, SERBIAMEDEWINE, YA T YRS, S LR ES,

EREA 16 T BN, BTSN ERERESERNMNE, TENRIER,
ENSERPETERINETE NEEHETEN. SAERASSIER, MENSEFEMAYE, 5
\HBiE) RWDS FEIEMIESD, FEFI7E CA EIEBEAIE] RWDS tAR 7EAESRIRE], LUETRIEfEsRig LRI
SEREMEHT. ATEERTASAESINSER, MASEASES, FAEESaEEEEH
TS ERRIFEENTIAE NIER, E5ES5 N2IED, RWDS U RBIEKIEM, RNSER
BN EEREREN, HEITRSWHER,

RESERTRUIASNELEME/ZHAME. SAERINENEE RIS RENNER,

=

v ENEBNSERS|FHREREIRED RWDS,

« £ CAHBIE], RWDS {SSHEHERIEE, EABURTEIESRMTISE EERIF. LRFSRAENESE
SRIIREYE N,

» CAAHEAEE, RWDS EEMEEIEHES. FESRMUIBKIFASHER. FirasdBZrm N RiEFTIER
WINHEEENFFa8Ho

RS 7 BB ORI HIAE R AR B E ST A MY, SRISEE IR EN 16 (U EdE. WRIEENS
NE, NEHERTHTE, FEESNABUSEEEMHESEMEYIBENANRE], 08 9 R, ERITE
R—= =, BEBEURT CAHBIE] RWDS BUIRE. BRI ETERE S 728 0 1IRBGERFEL (CRO[7:4]) BTE Mo
6.3.1 BESFSO0
ECE 21725 0 (CRO) FBF & X HYPERRAM™2S {4 A9 EER AN H RV IR 1ER . AIECE R EE:
» BIBEHELKE (160 32. 648 128 FHXTHEELIEA)
o BB FH AR

- fBREE (RIETE KEMITTFAHRBRITINFAR])

- BBEE (BRIRIT—R, ABRTE F—ERAFIRNLEDE)
v FIRATEIR
v AJTREIR

- FEERNE SN EHEREREEH A TR, NRERETILR, FiE2ISARIsRRIEFIER

FABNMIER RIS RS 4. SRR TR ERER, NN S ERA R TR/ SA IR
AR

o W IR EheRE
« REEE (DPD) BT

HIEFR 220f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E il DRAM (PSRAM) -""F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

EHiFda=ia)

+o ECE F 1728 0 (CRO) I 5D

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 Q (default)
001-115Q
010-67Q
. 011-46Q
[14:12] Drive strength 100-340
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/166 MHz Max frequency (default) 0011
- Reserved

[7:4] Initial latency ~ |0100 - Reserved

Deep power-down

[15] enable

1101 - Reserved

1110 - 3 Clock latency @ 85 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]

[2] Hybrid burst enable
This bit setting is effective only when the “Burst type” bit in the
Command/Address register is set to ‘0’, i.e. CA[45] = 0; otherwise, it is ignored.

00 - 128 bytes

) 01-64 bytes
[1:0] Burst length 10 - 16 bytes
11 - 32 bytes (default)
HiEE 230f59 002-24692 Rev. *|
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64Mb HYPERRAM™E il DRAM (PSRAM) -"'F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

EHiFda=ia)

6.3.2 ElEHE

EEH A EFRIFEEFAR LT —AFANEFMES, ZARSEENANKERLE, [EE/
IR RT LABCE A 160 32. 64 8L 128 FHINTTMIKE, ERIEHEMHEAE, HIRIMARB CAEEL
B, #SFEENFANTURNKE, ARMDSEATHEGMNUE, ARAKELOERRME,
EEH A BERBTREFMIIESHBIREFTETRIRIAIE,

6.3.2.1 BAHA

BEHANFRBEEMIEENHREARKERNEE, ARAREIEHREZINIT—PFNEE, 4
SipnERBRAMHRINFHTH, BREERE cst BBFTEREH. XMESEANEERENT—
IHEAFENEEHZIES, RTFE—RBRFRERS NESMUEFT. B—TEFTAXERFT
WaiETE, AfE, EREE—THREN, FAILUSHFHESPRI T —MNELITIRNER.

& 10 CRO[2] IEHIFEHRFT

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

HIEFR 240f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E il DRAM (PSRAM) .--'fj
HYPERBUS™ #%[], 1.8V/3.0V In Ineon '
HiFRTiE
£11 El&F5IRHF (HYPERBUS ™ Fik)
Wrap
Burst boundary Start address Sequence of word addresses (hex) of data words
type (hex)
(bytes)
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, 29, 2A,
Hvbrid 128 wrap 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E,
Yog | oncethen | XXXXXx03 |3F,00,01,02
linear (Wrap complete, now linear beyond the end of the initial 128 byte
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 byte
linear wrap 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 | oncethen XXXXXX2E  |(Wrap complete, now linear beyond the end of the initial 64 byte
linear wrap 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 (Wrap complete, now linear beyond the end of the initial 16 byte
linear wrap group)
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 \(,w;%pgcrng%lete, now linear beyond the end of the initial 16 byte
linear 10,11, 12,13, 14,15, 16,17,18,19, 1A, ...
32 wrap 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09
Hybrid32 | once then XXXXXXOA (Wrap complete, now linear beyond the end of the initial 32 byte
linear wrap group)
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 116, 17,18, 19, 1A, 1B, 1C, 1D, 1E, IF, 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, OA, 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 250f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E il DRAM (PSRAM) -"’F
HYPERBUS™ #Z[1, 1.8V/3.0V (In Ineon,

EHiFda=ia)

6.3.2.2 #MREER

x5 RN TFESRTEIRNEREE - ENVIGERRIT AR ST EFSRERIEE (CA) EERTT,
BANIAIER A tacco HE taccFTRBIER P EUR F RN $hI0ER, SRESEEIM 3 B 7 DS /EHE
RFo. CRO[7:4] RRNERATEFVIBERAVES . BINMERN 7 DA, RIFEENNIRERRRY
YHERERE (FIRERSEMNL) ZA1, &EIIEMZERNA 200 MHzo

NREFTFIIENHE NN FEETERBTRAGRFEES BRI, I RWDS 557 CA #5
BZENFEF, UIEREEBNTINIFRIER, URITFRIFIREEITEEITZHITEM.

HHEHBTEIENTRHBZXEASVRER, £ CA HiEl, RWDS RIEENE BT HEEF, CA HijE
RWDS M FAZEMAETE CA ZENFFHEENKE, RANFREEVIGRERIRINFEFRAE.
R] LATERAERR (55 iR 5 FZ a8 SRR A T RITRIF R 1%,

6.3.2.3 EE R

IR T — N ECESFEESEUI CRO[3], BITTE CA HAEIIALRE RWDS IRsh IE BB R EFME T F2IRE (%
RN FFRTEIRRERREERNGIER, IETEEMNMIRIER, XMEENVIRIERS 2%
RRFHERERLT X, EREAMEXLEAEABIRHEETEN FREMN) VBIER, EEERIERA]
LUBI L FLE HYPERBUS™ B I/0 R EIEHIZZ RIS TS IARIBE 4 FRIERE. EEIEREEIAR POR 5
BitE, RAVERBRILEEUUZREREER, FAFITYIRER, XHRFHEZEIMNEIR,
RWDS 7 = IRah A E BT,

6.3.2.4  IREhEREE

DQ # RWDS 554 . KEMBEMRIEENRFAIZITMT K, ELESTFESI CR0[14:12] IRt T —FiA
¥ DQ[7:0] #1 RWDS E S HIHBINEY A%, MIBIBRARZHEESI DQ F RWDS 55 FEHT, MMEAFREME
idd, FAMIRRESRESITN. A PORHEMAIEE /I 000b, AT ZEEFEAI A EiEDAY A+
=1

o

FIREPRERHMAEET Z& M. MM ITIERBE (1.8VH 3.0V) F 50°C FHY LHAF FhiIRahasHIHEE,
RIETZ. BENRE (PVT) &4, BRERRSHEERR, BEIEEE. BERRICEEAS, B
MBI, FEEIIZERIINR. BENASSCRERNRE, EIERER,

SRS ENT L TERERECREANEBIRESE—%, ERES TEFMGHIRERRE
RE,

6.3.2.5 FEHEBIEL

HHYPERRAM™ B AEERF RAIZTTHY, ATLUEE A CRO[15] EN“OEHE FT—HFR /R ERIFT (DPD)
BIRFEERIRTS. 2 CRO[15] BUARRA“0"EY, BRFRTE toppnATIEIARFE N DPD IRE, H EFERIFTIRIEER
={F1k, EDPDIRET, RAM HREIBSEKR (FRIFTMK) . IBE DPD KEFEN cS HIRE
fim. #HITEPORFKMITE(IIRIE, 1R CSF RESET# AJLUR L DPD Ko

FEOPDEX TBMES. BEIFE, HRREINNRERBIEN” o,
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64Mb HYPERRAM™E il DRAM (PSRAM) -"'F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

EHiFda=ia)

6.3.3 REEFFSS1
FCEZEESS 1 (CR1) BT EXHYPERRAM™ESFRIRIFIFESIA /N RIFTERXRFES AR, FIECERFHEIE:

o BB BETIRIFR
i /tbl:l17kEE’{le.\

v IR
#12 BB 1(CR) {15
CR1 bit Function Setting (Binary)
[15:8] Reserved FFh - Reserved (default)

These bits should always be set to FFh
[7] Reserved 1 - Reserved (default)

1-Single-ended - CK (default)
0 - Differential - CK#, CK

1 - Causes the device to enter Hybrid sleep state
0 - Normal operation (default)

000 - Full array (default)
001 - Bottom 1/2 array
010 - Bottom 1/4 array
Partialarray  |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 ps tesyw (Industrial plus temperature range devices)
Distributed refresh|11 - Reserved
interval (read Only)|00 - Reserved
01 - 4 ps tegy (Industrial temperature range devices)

[6] Master clock type

[5] Hybrid sleep

[4:2]

[1:0]

6.3.3.1  ERFhAH

SHSTRMAThEE), BB EAIE S5, CRI[6] R BEMAMLR,

EERREER (BUAER) T, ek MARTRA; ATAEESIHNRRE ISR TRERT,
CEESINEERT (SR , CKHEAATEERS, TXAHRINIIRE, RERENSHIE,

6.3.3.2 EB 53 BE R Fh

ARV IRIFECE R HYPERRAM™ R BRI TR EIR B CR1[5:3] 8 E RITFfE2R FEFIBV—BR 0. XFERRT
FHNER. BIAKESRIFHFE T,

6.3.3.3 EAKEE (HS)

HARRIETAFEHYPERRAM™EF ER B P HEUEN, TUKEET ESHRERSUTEELZIE,
¥ 1B NCRL5], HENEEHRIERS, & cs# h{ERESBB MR L HS KEHRE CR1[5] KB/ 0, LLIN,
PORTEHENIE SR EH BRSNS, 15 TR PORFEGHEMNSZARIFT, MMBLIETE(ESSKN
BRI RE R K
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64Mb HYPERRAM™E il DRAM (PSRAM) -"’F
HYPERBUS™ #Z[1, 1.8V/3.0V (In Ineon,
HiFasTial

6.3.3.4 pa Kkl il k1]

DRAM P& 2 E HARIFTFE T PRIFRE (L. ENARAA LUES T8 E RIS E]FREI NI B N B TRV
BEXRTTAIEE, RREHRF—TUEREIREE AKX, EIHREREN, ZAXPUIKRE REFfESET
A91T, MMEFHFTE (BIFT) DRAMTFiEZREITITHRIL

HYPERRAM™ 23+ BLHE B RIRIFT TR B RIFTIZEE, XS EVARECIRINNE NF(EERY, A eEETIR]
#iT. WRENFERIF, RFZESEFEAENRENHIENER, REEHTRIF. WRERIF
SR Z B FFIAFTAYIRENELE N\, MITFESSIGTE CA HAIEIE RWDS IRsh S BT, LIsREMiAEFIE
PR 2X MUGRERRTE], LUEAIFRIFIR(FEF G0 Z R TT .

BAOFAERMETIFRERIRIFTET ) BIfRRERE R UM, R 13 Fim. XEMEITAIURIFTRIEY
Bl FRE1TRIRIFRE] LUEAS N BRI Ry BRI TER, Welllait GH&RIFT) ZXRRIH, 2
BESNERA, HEFNEZRNERASSIDHIRITRIE. BRIFSERGETRIFIREDHER
MERRA, XFFESMAIRIGEITTFRITHARIFTIRE, MMERHLZRIF K EZEREN
®)o

F13 A E) R B P B B i is) B
Device temperature Array refresh interval Array rows Recommended tcgy (1s)
(°c) (ms)
85 64 8192
105 16 8192 1

AHIRIF A EZBEREVN AT AR LR, URMALEEFEREFSERNHITO BRI XN
BRERRNKERET LR, UERFEEIUELRRZERENRF. LREIFRN CS AREFRX
B8] (tesm)o tesw{BERFEFIRIFTBIFRER LARESIRRVITHIAE, ARKZHBEEREY, LRREREDH
RIF Z A BRI RAKE ENARA S T2B I 0B RIFER. BT tcoiRBAFRE D BRI
EFERY—=, EULERRERRIFTRIERIRAKE EN R ERR LARFT Bl FRER AT TE PR B R R AT AR (5 LA LR
HigEo

ENFBEST tesy B, B teow FREIZAILEREMEH, XAJLOEE ENEFMEEHIZEETAE tesy
FREIET IR D KIZHKLI, EBIENEEGF IR ARITEL teoy BERAVBMIRIHE NMEHHEEI,
MR BFARERICRE T, RIFERREK, FELATLUEM tegy ARFEKNERH, ENRRAUERR
P tegu ERMERSLIERE, ®ALUETRENRIR CRI[1:0] (UEISHEIXE, UEESRIARZAE
RE D IURIFEIFR.
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64Mb HYPERRAM™E |5 DRAM (PSRAM)

HYPERBUS™ %[, 1.8V/3.0V In fl neon .

EORS

7 EORE

R 14 R T EMEORSHAENEOESE,

®R14 EORE
Interface state Vee/ VecQ CS#| CK, CK# DQ7-DQO RWDS RESET
#
Power-off <Viko X X HIGH-Z HIGH-Z X
Power-on (Cold) reset >Vee /VeeQ min X X HIGH-Z HIGH-Z X
Hardware (Warm) reset >Vee/VecQmin | X X HIGH-Z HIGH-Z L
Interface standby >Vee/VecQmin | H X HIGH-Z HIGH-Z H
CA >Vee/VecQ min L T Master output valid Y H
Read initial access latency :
(Data bus turn around period) 2Vee/VecQmin | L T HIGH-Z L H
Write initial access latency .
(RWDS turn around period) >Vee/VecQmin | L T HIGH-Z HIGH-Z H
Read data transfer >Vee /VeeQ min L T Slave output valid Slave cz)u(;cf}rjt valid H
Write data transfer with initial . . Master output
latency >Vee /VeeQ min L T Master output valid valid Xor T H
Write data transfer without . . Slave output
initial latency[4°] >Vee/VecQmin | L T Master output valid L or HIGH-Z H
Master or slave
Active clock stop[4!] >Vee/VecQmin | L Idle output valid or Y H
HIGH-Z
Deep power-down!*!! >Vee/VecQmin | H | XorT HIGH-Z HIGH-Z H
Hybrid sleep!1] >Vee/VecQmin | H | XorT HIGH-Z HIGH-Z H
&l
L=ViLH=Vy
X=V)L B Vi
Y=V 3 Vi B Vo 3K Vou
Z=Vo % Von
L/H=_EFA

H/L="TFFEA

T={EEZHmEAIELIHT,;

Idle=CK AEEBF, CK# NEEBFE,

Valid = FiE R E SR ENRBFHSET,

=

40. THIEIEIRMIB N (FIBIEIR AE) 58 RWDS MIEI4%5HE, HYPERRAM™ES IS 144K 1ECARA BB
SHRWDS, LUETRERELEKER, BT ENBENBIELM CABAEZE, HYPERRAM™2S(FH]
BES 4451 RWDS RS AR EE, HEIE RWDS BEFSES. ENFAEESERE N\HAEIRED
RWDS, ZIEIRT NAR{FEMA RWDS fEALURHEIEINEE, TBASUENFEFET (2F5AN) o

41. BMETHEIETE 30T/ “B BT E{ELE " BFrER, DPD 31T “RERBIEIN” AR,
BERIRESI NN ESKRIE’ P EER,

HIEFR 29 0f 59 002-24692 Rev. *|
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64Mb HYPERRAM™E RlJ#T DRAM (PSRAM)

o .
HYPERBUS™ #%[], 1.8V/3.0V In fl neon .
- .

8 TEeR

8.1 EOFN

FNZEEN B ERHBHCREBIER (CS4=8) B—MEIA. RIIFERORS. FHREST, BRcsH
M RESET# Z SN BN H &R R4 B B

8.2 BWETHELE

B HE LIRS TR IR TR EIRE R ZD R HFIEONT 1o BFHRAEHE, HNHFRIFRTE
B8] tacc + 30 ns BY, S BEHIIBRLIRES. EEREHELLRET, SEEEUERBIFEHIREZIRDEIEK
BE&, 1IN 34T RI“DCIFSE "Fimo

L ENBEIE UG EEIEERY, TIERMEERESE T RAEFEER. B CS EXLEYT EREUE
RiaE AR FREBTF, FiESBRHENIZEOMRTE t pcc + 30 ns BEH NETIBT S IEEBIREBF,
MRFIEERFEL, XAFRHFRLIREBEHNEIRS. ENERHENEREEHIERERME
EHEI RN ER S, BUENHELERERFER tcsufRle EER tesy 2B, CSHMBRS
B, REN#SLTFRBIRE, MAUEREERNEAHSFELENS, T8, BiIGBREHNHEIE
LEBSEH,

Ccs#
CK#, CK ‘r‘ ‘,v" “‘\, ,v “\, ‘ ““, v “", - \ ‘,-" “{ “,-" Clock stopped
|
High: 2X Latency count e Latenc ¥ count (1X) > "
RWDS \ Low: 1X Latency count )
RWDS & data are edge aligned
CND cMD |/ ADR ADR \[" ADR |/ ADR p 4 oom " V oourt \f voust
DQ[T:0] { mo A o A poa) psieh uss ) ge ) 4 - Output driven ( ta )\ T
el Command - address L g -t Read data >
(Host drives DQ[T:0] and Memory drives RWDS)
s TeT s 42
& 14 RN REAEIN A X $ELL (DDR) (2
8.3 B
. Y= =]

ERERIRE (HS) KET, EHEBRAL (hs) o @M CRI[B] BN 0HNHS KRS, B[HRE
tusnE TBIRFRIRINER, 77 ﬁ%?l‘ﬂ*ﬂ%ﬁ—%ﬁ?iﬂEPE’J?&?EEHS%UHHIEW%%%O ¥ Cs ARG S B =S
IRH HS IRSH R CR1[5] IRE A 1o ItEIh, PORTEEMAEMIRSHBAHRIESHRIERRT. HEE:
POREIEMFEMZFRARIF, MMPILLFESRBIERIREE R, REIZIHFPRESEE temshtiEle BT
EAXEREAHMERE HS /&, S|[HRATSHNESHREERRPRES.

Cs#
ke, K i | i | i { i it i f i | { { Clockstopped
N Late it (1X) |
High: 2X Latency count e atency count (1X) > — —
RWDS Low: 1X Latency count
RWDS & d: ligned
r \ \ ) r \ r \
oairol (o o o o o ) Vo [ 5w owpwawen o | )
|€¢———————————Command- address———————————»| 47R ad dat: 4ﬂ
(Host drives DQ[7:0] and Memory drives RWDS)
= >, A
15 #NHS 1248

pa
42. 7€ CAfEIFHAIE], RWDS AMREETF, 7RISRV E A, SEEEURIA R R E—MIKRERITE, EAlt
REERHIEE MV B EEIMNERBY FF I8,
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64Mb HYPERRAM™E RlJ#T DRAM (PSRAM)

o .
HYPERBUS™ #%[], 1.8V/3.0V In fl neon .
- .

i-toshs B

, } texths
& 16 iR HS &5
&15 BEAKENFESH

Parameter Description Min Max Unit

thsin Hybrid sleep CR1[5] = 1 register write to HS power level - 3 s
teshs CS# pulse width to Exit HS 60 3000 ns
texTHs CS# exit hybrid sleep to standby wakeup time - 100 s

8.4 REER

ERERR (DPD) KRBT, HIEBEMRIRNERBTEEEAIKTE (Ippp )o BIEA CRO[15] BN 0 ## AN DPD K
o BHFTE tpppn BT IEINBRIRINZE, #EFEEFU%??ET’ETHJJZO DPD>Iku‘F, EiETEPRBIEERL (KRR
MMTER) - & cs# WapHEBFRARRINEBTESHBMHREY DPD KB, LtIh, PORSEMHE(L
BB E DPD KT

IREIFNKREEE tepepftiEle SEMEM POR —1#, POR EREIFVREEE tycAYiEl,. HF ERE
AIE4RE DPD &, 24T 5 POR BHEREIAIIKS.

Cs#

--------------------------------------------------------------

[UPRSRSRSSIPR J [ PUSRSIPRT J NN . USSP ) B S |

High: 2X Latency count

RWDS — Low: 1X Latency count
tDPDIN .
0Q[7:0] [cvl\ilo? [thfﬁ * [3?;] [;;Ts] \\ [T_EE] :’:‘ 9?(?] ’ [1@?5] "“‘ [TREJ
= (Hustdrivescls)g[];:‘;]?a-e:j;;frives RWDS) = ‘g‘;ge‘:f:: Enterdee&::':uer-dcwn e oFe >
B 17 H \DPDfEE
cs# ﬁ' }; M

“tosopoﬂ }

| i textoPp——————P>|
= 18 B pPD f£ia
R1e FREEERESK

Parameter Description Min Max Unit

topoiN Deep power-down CRO[15] = 0 register write to DPD power level - 3 us
tesppp CS# pulse width to exit DPD 200 3000 ns
texTDPD CS# exit deep power-down to standby wakeup time - 150 s
e TE T 310f59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

RIS

9 B SHAE

9.1 IR ATE E
Storage temperature plastic packages -65°C to +150°C
Ambient temperature with power applied -65°C to +115°C

Voltage with respect to ground

-0.5Vto + (VCC +0.5 V)

All signals[43]

Output short circuit cu rrent44! 100 mA
Vee, VecQ -0.5Vto+4.0V
Electrostatic discharge voltage:

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

9.2 BMAESE A

EDCEMT, WA 0 ESMFRIFETHN T Vss M Ve ZiBle FEREFZEIEARE], WA I0 AER

BT Vss E-1.0VEEBIZ V CC+1.0V, FFEEMEREKN 20 nso

VssQtoVeeQ [N V|
10V — e
- <20 ns o
E19 i AU
o <20ns o
Vec+1.0V  ————————1——=—=
VesQtoVeed [ —
E20 BAIER A
=

43. MIANE 10 155 EBs/)\ DC B[E9-1.0 Vo TEEBEILIREAE], WIADK 10 ESRI8EET VsZE-10V,
FEEATEA 20 nse LB 19, 5ANEL 10 55 LR ADC BBEN Vee +1.0Vo TEFBEEEHRERE],

AT 10 1SS AIBEE T Vec + 1.0V, $FEERFEHKIA 20 nso Tl EE20
44, F—RHEEE— N AIEXTHATIE, SiEaTE R e —F,

45. BT H32018 “BX A TE (E[45]” FRFIN AT RS XI B IHE KA SRR, XRAB—NEE
8; AFRETRHBAEXERASTEBUERIZRFID PIERIEAEMF A TRIINEERTE,

B RKIEIATFENEATEEFRE TR

BIRFA 320f59
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64Mb HYPERRAM™E Fil#7 DRAM (PSRAM) o .
HYPERBUS™ ##[], 1.8V/3.0V Infmeon .

S
9.3 HIBiRE
Table 17 S iR (2]
Description Min Max Unit
Input voltage with respect to V¢sQ on all input only connections -1.0 VecQ+1.0 v
Input voltage with respect to V¢5Q on all IO connections -1.0 VecQ+1.0
VccQ current -100 +100 mA
9.4 TEEE
TEEEEX T —EMRE, EXEREZEARIERGESTT.
9.4.1 =EEE
. Spec .
Parameter Symbol Device - Unit
Min Max
Industrial (1) 85
] Industrial Plus (V) 105
Ambient temperature Ta - -40 °C
Automotive, AEC-Q100 grade 3 (A) 85
Automotive, AEC-Q100 grade 2 (B) 105
9.4.2 FREE
Description Min Max Unit
1.8V V¢ power supply 1.7 2.0 v
3.0 VV¢c power supply 2.7 3.60

x:
46. REIENEEIR Vec/NecQo MIAEH: Vee=VecQ, —RMNIX—M&ER:, RMNXENEZEL T Veso

HIEFR 330f59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

Infineon

BB
9.5 DC %FiE
& 18 DCHEtE (cMos #Z)
o . 64 Mb .
Parameter Description Test conditions Mi Typl47] M Unit
in y ax
Input leakage current
. i . [Vn=VggtoV
| 3.0V device reset signal high | /[N~ 'SS = CC - - 2
L1l only gNatiign |y .= Ve max
Input leakage current
. i . [Vn=VggtoV
| 1.8V device reset signal high ||,[N _ /SS "2 “CC - - 2
LI2 only g & Ve =V max
Input leakage current Vix = Ve to V. a
I 3.0V device reset signal low |\, _(SS = "CC - h 15
L3 only[48] g VCC = VCC max
Input leakage current Vix = Ve to V.
I 1.8V device reset signal low |,,N_ 35 * “CC - h 15
Li4 onyl%8 & Vee=Vee max
CS#=Vgg, @200 MHz, —
VCC =2.0V b >
lcct Vcc active read current Scsf:;%?} @106 Mz, B 15 28
CS#=VSS, @200 MHz, _
VCC =3.6V o %
CS# = Vss, @200 MHz, - 15 25 ™
VCC =2.0V
leca Vcc active write current \Scsét;/ 86%’ @166 MHz, - 15 28
CS#=Vgg, @200 MHz, _
VCC =3.6V b %
CS#=Vcc, Vec=2.0V; - 80 220
Full array
CS#=Vcc,Vec=2.0V; _ - 200
Bottom 1/2 array
CS#=Vee, Vec=2.0V; - - 180
Bottom 1/4 array
CS#=Vcc,Vec=2.0V; _ - 170
Bottom 1/8 array
CS#=Vcc, Vec=2.0V; _ - 200
| Ve standby current Top 1/2array
cc4l (-40°C to +85°C) CS#=Vce, Vec=2.0V; - - 180 WA
Top 1/4 array
CS#=Vcc,Vec=2.0V; _ - 170
Top 1/8 array
CS#=Vcc,Vec=3.6V; _
Full array % 20
CS#=Vcc, Vec=3.6V; - - 230
Bottom 1/2 array
CS#=Vcc,Vec=3.6V,; _ - 200
Bottom 1/4 array

~.

p=3
47. F3E100%£238 7 Mo

48. RESET# LOW T M DPD RSB HH BN Iccs SR TMIRUR, 518 RESET# LOW HAjalMy I TEEXKE,

BIEF

340f59
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

infineon

S
%18 DCiFE (cMos %7) (8)
L. . 64 Mb .
Parameter Description Test conditions - [a7] Unit
Min Typ Max
CS#=Vcc,Vec=3.6V; _ _ 190
Bottom 1/8 array
CS# = Vcc, VCC =3.6V; _ _
Vcc standby current Top 1/2 array 230
lecar (-40°C to +85°C) CS#=Vcc,Vec=3.6V;
Top 1/4 array B B 200
CS#= Vcc, VCC =3.6V; _ _ 190
Top 1/8 array
CS#=V¢c,Vec=2.0V; - 80 330
Full array
CS# = Vcc, VCC =2.0 V; _ _ 300
Bottom 1/2 array
CS# = Vcc, VCC =2.0 V; _ _ 270
Bottom 1/4 array
CS#= Vcc, VCC =2.0V; _ _ 250
Bottom 1/8 array
CS# = Vcc, VCC =2.0V; _ _
Top 1/2 array 300
CS#= Vcc, VCC =2.0V; _ _ MA
Top 1/4 array 210
CS# = Vcc, VCC =2.0 V; _ _ 250
Vcestandby current Top 1/8 array
lccap (-40°C to +105°C) CS#=Vcc,Vec=3.6V; _ 90 360
Full array
CS#= Vcc, VCC =3.6V; _ _ 330
Bottom 1/2 array
CS#= Vcc, VCC =3.6V; _ _ 290
Bottom 1/4 array
CS# = Vcc, VCC =3.6V; _ _ 270
Bottom 1/8 array
CS#= Vee, Vec=3.6V,; _ _
Top 1/2 array 330
CS#= Vee, Vec=3.6V,; _ _
Top 1/4 array 290
CS#= Vcc, VCC =3.6V; _ _
Top 1/8 array 210
lccs Reset current \C/S:;\\//ccg, n?ngT# =Vss, - - 1
| Active clock stop current CS#=Vgg, RESET# =V, _ 5 8
ccol (-40 °C to +85 °C) Ve =Vee max A
m
| Active clock stop current CS# =Vgg, RESET# =V, _ 8 12
CColP (-40°C to +105 °C) Vee =Vee max
| Vcc current during CS#=Vcc, Vec=Vee max, B _ 35

-,

p=
47. F3F100%£23 T Mo

48. RESET# LOW FEZHM DPD RZSBHH B RIccs I FANIMUL, 18 RESET# LOW HRjEM I TELXRE,

BIEF

350f59
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

Infineon

S
%18 DCiFE (cMos %7) (8)
L. . 64 Mb .
Parameter Description Test conditions - Unit
Min Typl47] Max
Deep power-down current _ _ _ B
3.0V (-40°C to +85°C) CS#=Vee, Vee=36V 12
Deep power-down current _ _ B 3
oppis) |18V (40°Cto +85°C) CS#=Vee, Vee=2.0V 10
Deep power-down current _ _ B B
3.0V (-40°C to +105°C) CS#=Vee, Vec=3.6V 15
Deep power-down current _ _ _ B
1.8V (-40°C to +105°C) CS#=Vce, Vec=2.0V 12
CS#= Vcc, VCC =2.0 V; _ 25 200
Full array
CS# = Vcc, VCC =2.0 V; _ _ 170
Bottom 1/2 array
CS#= Vcc, VCC =2.0V; _ _ 150
Bottom 1/4 array
CS# = Vcc, VCC =2.0V; _ _ 140
Hybrid sleep current 1.8 |Bottom 1/8 array
(-40 °C to +85 °C) CS#=Vcc, Vee=2.0V; _ _ 170
Top 1/2 array
CS#= Vcc, VCC =2.0 V; _ _ 150
Top 1/4 array
CS# = Vcc, VCC =2.0 V; _ _
Top 1/8 array 140
CS#= Vcc, VCC =3.6V; _ 35 230
Full array
CS#= Vcc, VCC =3.6V; _ _ 200
Bottom 1/2 array UA
I...[48] _ _ .
HS CS#=Vcc,Vec=3.6V; . _ 170
Bottom 1/4 array
Hybrid sleep current3.0V  |CS#=Vcc, Vec=3.6Y; _ _ 150
(-40 °C to +85 °C) Bottom 1/8 array
CS#= Vee, Vec=3.6V,; _ _
Top 1/2 array 200
CS#= Vcc, VCC =3.6 V; _ _ 170
Top 1/4 array
CS#= Vcc, VCC =3.6V; _ _ 150
Top 1/8 array
CS#= Vcc, VCC =2.0V; _ 25 300
Full array
Hybrid sleep current 1.8V |CS#=Vc¢¢, Vec=2.0V; _ _ 270
(-40 °C to +105 °C) Bottom 1/2 array
CS#= Vcc, VCC =2.0 V; _ _ 240
Bottom 1/4 array

-,

BIEF

p=
47. F3F100%£23 T Mo
48. RESET# LOW [ZEH M DPD IRZSIBHH BN Iccs B AL FBIRAIRUL,

360f59

1518 RESET# LOW HAjEIMY I IR LR B E,

002-24692 Rev. "I
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64Mb HYPERRAM™E Fll#7 DRAM (PSRAM) .—'fj
HYPERBUS™ #%[1, 1.8V/3.0V In Ineon '
S
%18 DCiFE (cMos %7) (8)
L. . 64 Mb .
Parameter Description Test conditions - Unit
Min Typl47] Max
CS# = Vcc, VCC =2.0 V; _ _ 210
Bottom 1/8 array
CS# = Vcc, VCC =2.0V; _ _ 270
Hybrid sleep current 1.8 [Top 1/2array
(-40 °C to +105 °C) CS#=Vcc,Vec=2.0V; _ _ 240
Top 1/4 array
CS#= Vcc, VCC =2.0 V; _ _
Top 1/8 array 210
CS#= Vee, Vec=3.6V,; _ 35 330
Full array
CS#= Vee, Vec=3.6V,; _ _
|H5[48] Bottom 1/2 array 300 HA
CS#= Vcc, VCC =3.6V; _ _ 260
Bottom 1/4 array
Hybrid sleep current 3.0V |CS#=Vcc, Vec=3.6V; _ _ 250
(-40 °C to +105 °C) Bottom 1/8 array
CS#= Vee, Vec=3.6V,; _ _
Top 1/2 array 300
CS#= Vee, Vec=3.6V,; _ _
Top 1/4 array 260
CS#= Vee, Vec=3.6V,; _ _
Top 1/8 array 250
Vi Input low voltage - -0.15 x VecQ - 0.30 x Vceq
ViH Input high voltage - 0.70 x VecQ - 1.15x Veea v
VoL Output low voltage lor, = 100 pA for DQ[7:0] - - 0.20
Von Output high voltage loy = 100 pA for DQ[7:0] VccQ-0.20 - -

pad
47, F3E100%£258 7 M
48. RESET# LOW SENM DPD RZBHFBEN Iccs ENIFETFBIMUK, 53 RESET# LOW HAlEMY | THEXERE,

HIEFR 370f59 002-24692 Rev. *I
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ %[, 1.8V/3.0V Infineon .

RIS

9.5.1 =N

&19 1.8V EEAE 40 -51]
L. 64 Mb .
Description Parameter M Unit
ax
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) CloD 0.25
20 3.0V EB MO - 51
. 64 Mb ]
Description Parameter M Unit
ax
Input capacitance (CK, CK#, CS#) Cl 3.0
Delta input capacitance (CK, CK#) CID 0.25
Output capacitance (RWDS) co 3.0 pF
|0 capacitance (DQx) Clo 3.0
IO capacitance delta (DQx) CloD 0.25
21 Eratic]
Parameter(>?! Description Test conditions 24-ball FBGA Unit
package
0, Thermgl resistange Test conditions follow standard test 66.7
(Junction to ambient)  |methods and procedures for °C/W
0 Thermal resistance measuring thermal impedance, per 37
JC (Junction to case) EIA/JESD51.

pa

49, XEAERIGIHFRIE, HEERE A B E#T M,

50. il R EE A RARXEMZ DN, IZIBIEPIATERNEMIEHITNE, MV VecQ, EfFRE
=5 (WIESRIN BT, DQMATFEES.

51. 157 ER " CK. CK#. RWDS I DQx [ESHIEAEMNAEGMEUNBERE, UAFRAPNESE
FEEYEILE, CS# FIBAEHABALEE, FANECSHTNEN (KEF) MIHUELEMEDQ 2
s Al =10 2 =B =3 i N TN [T 528

52. LB ERERSFERIE; REEFMK,

HIEFR 380f59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ %[, 1.8V/3.0V Infineon .

RIS

9.6 LeEafnta

HYPERRAM™= S B35 T B a0 L BBV IS IZA0 L BBIER RS Vel VecQ AREBY AN, = FRIRIA
Bl Vee (min) B LRI E BB TR, SR EHRE tyITBIRTEMRE BRI 1S,

L ERERE| R 1SIE R, CSH MTMERRERENNTE Vo Q LBVERE, BEE LBHEAENAE V. (BR/IME), 2B
CS# ATRIFE BT, HIFEIER tycgo ABUTE VecQ FFE (CS#) ZiafER— &8 EhisrE,
LR Z £ 1EHith B,

YNER RESET# 7E EEBHAE] NMREE T, B|/WHSIER ty s FHANEEN, BE RESET# TASTHET, ty AHEE
FAF I DRAM FEFIHAITRIFTIRE AT L # TR 981,

G, SHEEERIET.

Vee_VeeQ Ve Minimum

Device
tves | Access Allowed

N

CS#

RESET#

WL

B 21 RESET# NS L8

Vee_VeeQ Ve Minimum

cs# / \
| . | Device
| tves | Access Allowed
RESET# N\ /
& 22 RESET# J9{EB BT LB
x22 L EME s -5
Parameter Description Min Max Unit
Vee 1.8V V¢ power supply 17 2.0 v
Vee 3.0 VV¢c power supply 2.7 3.6
Vccand VecQ > minimum and RESET# HIGH
tvcs to first access N 150 HS
p
53. LEBEIRYIE] (tycq) HABIARRIFHITEEMF M (RME)
54. Ve Q UEBEM S Ve M
55. VR BT BB IR 1AV,
e TE T 390f 59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ %[, 1.8V/3.0V Infineon .

RIS

9.7 =

HYPERRAM™ R EBIR (V) FEE Ve BIEEBIE (V ko ) ATFEY, 23 ERTER HYPERRAM™ , TEEBIR
BRE Vg BBFHRIE], Ve Q MARIFNFHETF Veco TE Viko B, BHIBEREBERFFTIEUE,

Vee AR R FHZFT VecQ (Ve VecQ) o

EBRIRE PR BEEE Vi ko LA THAIE] , ¥IRRIRBEHLSIN EiEBEAM (tp) WEE V., &1
(Ves1) AT, UBEERBRAZE V. B/IMERIERAIEL. W E 23,

WRERFEEIZIEF Ve (FRIFIE Viko AL, SERERENBUIRES, HE Ve BRASTF Ve &IMERIE
BILE. AR Vee RIKTF Vrsr BRI IIE tpp , NFEAFRIEPOR FIZEEBINIT,. EXMIBERT, BE
MR8 AR RES M IEMAI A,

A
Ve (Max)
Vec , >
No Device Access Allowed | ———
Vg (Min) |
- >
fyes Device Access
Allowed
Viko /
VRsT |
~
top
-
Time
E23 R E TR
T EB53 948 T HYPERRAM™ 2344 B2 BB FIAAE X 75 o
®23 1.8 V 3= [ R BY R 5¢)
Symbol Parameter Min Max Unit
Vee Vcc power supply 1.7 2.0
Viko V¢ lock-out below which re-initialization is required 15 - \
VrsT Vcc low voltage needed to ensure initialization will occur 0.7 -
tep Duration of Vee £ Vst 50 - us
® 27 3.0 viE A BER AR
Symbol Parameter Min Max Unit
Vee Vcc power supply 2.7 3.6
Viko Vcc lock-out below which re-initialization is required 24 - Vv
VrsT Vcc low voltage needed to ensure initialization will occur 0.7 -
tep Duration of Ve < Vgst 50 - us
y= 2
56. Voo R AT LUBIRE 14 RY,
e TE T 40 0f 59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ %[, 1.8V/3.0V Infineon .

RIS

9.8 k=R i
RESET# B NIZME T — Mg R hR ORISR S BB 75 5%,

7E trppy HAIE], SRMIEIRUR Iocs BRI WNSR RESETH U RIFREB BT trpyftiEl, 2RHIGIRUR CMOS FFHL
B (Icca)o 3 RESET# {RIFREBT (trpfAiE]) LA trpyufRiE), FAIFEE&IE .

S DFRIT AT 2!

 RECEFFRMERHEIRIANME

v 2 RESET# NRFETIHF L BRIFTIRIE - AT BURSRAL D T

SRR PR IR S MERIRTS

¢ RHIRR PR IR EIEERS

RESET# REIZE TG, H¥REBRIFIERIE. BT BRIFIR(EE RESET# LOW HiE){F1E, HBERIFHITIT
HREEEFTHIOAME, EIFELEATRIRETATER 13 FRALE RS IRIFTEIRAR . XAIERSE
TR E(UHAE) a2 /RILRIEK DRAM FEFIENHE. ENNRTE DRAM [EFIRIEERHEMNEER, FH
BTN FRVEE.

+
'RP

RESET# \ /

+
‘RH

Cs# \

24 B EANEF

+25 EBEMNEUSH
Parameter Description Min Max Unit
trp RESET# pulse width 200 -
trRH Time between RESET# (HIGH) and CS# (low) 200 - ns
trPH RESET# LOW to CS# LOW 400 -
HiEE 410f59 002-24692 Rev. *|
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64Mb HYPERRAM™ E Fll3t DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8v/3.0V ( n meon,
B AR

10 B RIS

LA &R 9548328 T HYPERRAM™ 28 {4 B PR flSE AYAB X 5 o
10.1 A HIREY X B

Valid_High_or_Low >< ><

Low_to_High_Transition

High_to_Low_Transition \ \

10.2 AC A5
Device
Under CL
Test 1—]:
25 Wi i E
*®26 MRG58 !
Parameter All speeds Unit
Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 V) 7] 1.13 v
ns
Minimum input rise and fall slew rates (3.0 V) (571 2.06
Input pulse levels 0.0-VccQ
Input timing measurement reference levels VecQ/2 \Y
Output timing measurement reference levels VeeQ/2
VeeQ
Input VecQ / 2 ><..q Measurement Level >><VCCQ / 2 Output
VS
El26 SN SR FEZ A B B 15
y=

57. R R IR BRI,
58. B NFAE BT LA Ve cQ/2 Bl CK/CK#t AR B E,
59. E93 CK/CK# XTEVEANEY 2 38d BT 3 R MER

002-24692 Rev. *|
2022-04-29
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

BY R FAR
10.3 NS E T
Veca
CK, CK#
Vssa
gt s Pt Pt s Pty
V,
| T, | S S A — V|H(min)
RWDS Vr -
Vssa —/ AN Y 2 V|L(max)
S RS o I 2N S RO 2
V,
cca / \ !/ \ Viemin)
DQ[7:0] Vo
Vssa \ /i N\ FANT Vi(max)
=] 27 DDREINSEBF
<& Isck P
Veca
RWDS VA —\—
Vssa
—tpssP> H— —tpsHP>! H—
Veea : ;
N\-AS- S\ /7 S\ /7 Voming
DQ[7:0] VARV < > ><
Vssa /A /7 XX /7 N Voi(max)
] 28 DDREHESE B
SIRFH 430f 59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

BY A%
10.4 B sh4SF I
- tek >
~—lekHp > | tekHP >
CK# - — T N\ [~ T T T M\
\ / \
Vix (Max)
VecQ /2
Vix (Min)
\ /
CK - - — — - —
& 29 B Ehd 1
;27 BB 60 - 621
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
CK period tex 5 - 6 - ns
CK half period - duty cycle tekmp 0.45 0.55 0.45 0.55 tek
CK half period at frequency
Min = 0.45 tck Min tewpp 2.25 2.75 2.7 33 ns
Max = 0.55 tck Min
A
Vioag(Mminy———f Yy ———————————————————~
E Vip ogy(Min)———f~————"—"——""\~————————————~
Q
X
o
5 /
= 0
é i €—half cycle——>
:E' -Vip gy (Min) =————————————— I . it S
E Vipopg(Mmin)————————————————~f———————
a
time

= 30 E 5 (CK/CK#) SN IBIR

y 2

60. FIF +5% BYBT5EtBh

61. BIVAE (RKte) BURTFERA CS#RRTE (teqy) « FIRERFHALKE,
62. CK 1 CK#t IANRIZR M BN = 1V/ns (WNRRAESMEN S 2V/ns) o

RS 44 of 59 002-24692 Rev. *|
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64Mb HYPERRAM™E Fll#T DRAM (PSRAM) -""F
HYPERBUS™ #%[], 1.8V/3.0V (ln II‘Ieon,

B R ALAR
28 B b AC-DC BB S 463, 64
Parameter Symbol Min Max Unit
DC input voltage Vin -0.3 VccQ+0.3
DC input differential voltage Vipe) VccQ x 0.4 VccQ+0.6 y
AC input differential voltage Vip(ac) VecQ % 0.6 VecQ+0.6
AC differential crossing voltage Vix VecQ x 0.4 VecQ x 0.6
y=3

63. Vjp =& CK ERVMINEE S CK#t LRV NBFZ BV EEEE.
64. Vi WINRIZANE B TR ETIT ST BARs H8IVe e Q/2, FEMHERER Ve Q BIDC BB L,

HIEFR 450f 59 002-24692 Rev. *|
2022-04-29



64Mb HYPERRAM™E Fll#T DRAM (PSRAM) -""F
HYPERBUS™ #%[], 1.8V/3.0V (ln II‘Ieon,

GRPE SIS
10.5 AC FHiE
10.5.1 EI R
%29 HYPERRAM™ % E IR EXBY FF S ¥
200 MHz 166 MHz .
Parameter Symbol —— . Unit

Min | Max | Min | Max
Chip select HIGH between transactions - 1.8 V ¢ 6 - 6 -
Chip select HIGH between transactions - 3.0 V CSHI 6 - 6 -
HYPERRAM™ read-write recovery time- 1.8V ¢ 35 - 36 -
HYPERRAM™ read-write recovery time-3.0V RWR 35 - 36 -
Chip select setup to next CK rising edge tess 4.0 - 3 -
Data strobe valid- 1.8V ¢ - 5.0 - 12
Data strobe valid- 3.0V DSV - 6.5 - 12
Input setup - 1.8V ¢ 0.5 - 0.6 -
Input setup - 3.0V 1S 0.5 - 0.6 -
Input hold- 1.8V ¢ 0.5 - 0.6 -
Input hold - 3.0V IH 0.5 - 0.6 -
HYPERRAM™ read initial access time- 1.8V ¢ 35 - 36 -
HYPERRAM™ read initial access time- 3.0V A 35 - 36 -
Clock to DQs low Z thaLz 0 - 0 -
CKtransition to DQ valid - 1.8V ¢ 1 5.0 1 5.5
CK transition to DQ valid-3.0V CKD 1 6.5 1 7 ns
CKtransition to DQ invalid - 1.8 V ¢ 0 4.2 0 4.6
CK transition to DQ invalid - 3.0V CKOI 0.5 5.7 0.5 5.6
Data valid (tpy min =The lesser of: tcknp min - tegp Max + 1.45 _ 1.8 _
tckpr Max) or tekyp MiN - tekp Min + tekp min) - 1.8V ¢ [65,66]
Data valid (tpy min = The lesser of: tcxyp Min - tekp Mmax + oV 1.45 ~ 13 _
tckp) Max) or tegpp Min - tekp Min + tekp Min) - 3.0V ’ ‘
CK transition to RWDS valid - 1.8 V ¢ - 5.0 1 5.5
CK transition to RWDS valid-3.0V CKDS - 6.5 1 7
RWDS transition to DQ valid - 1.8V ¢ -0.4 +0.4 | -0.45 | +0.45
RWDS transition to DQ valid - 3.0 V DS | .04 | +04 | -045 | +0.45
RWDS transition to DQ invalid - 1.8 V ¢ -04 +0.4 | -0.45 | +0.45
RWDS transition to DQ invalid - 3.0 V DSH 1 04 | +04 | -0.45 | +0.45
Chip select hold after CK falling edge tesh 0 - 0 -
Chip selectinactive to RWDS HIGH-Z - 1.8V - 5.0 -
Chip select inactive to RWDS HIGH-Z - 3.0V tosz - 6.5 -
AR
65. TES HE 33 LUIIRENE BT R E4E.
66. toy NI EESE, TRTHENEIRE. MAEREBNERERIE,
e TE T 46 0f 59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

infineon

BY A4S
*29 HYPERRAM™ 45 EIRENET FF 88K (4R)
200 MHz 166 MHz .
Parameter Symbol —— . Unit
Min | Max | Min | Max
Chip selectinactive to DQ HIGH-Z - 1.8 V ¢ - 5 -
Chip select inactive to DQ HIGH-Z-3.0V 0z - 6.5 -
Refresh time-1.8V ¢ 35 - 36 -
Refresh time-3.0V RFH 35 - 36 - ns
CK transition to RWDS low @CA phase @read - 1.8V ¢ 1 5.5 1 5.5
CK transition to RWDS low @CA phase @read - 3.0V CKDSR 1 7 1 7
}-—t ole )
CSHI 1 ‘csm 1

cs# | \

—

tcss"‘
trwr =Read Writle Recovery —+7tACC = Access 4-‘

OK, Cic# /A B

\

[\

[/ \_J

\ | A

tCSH
“tCSS

t
High = 2x Latency Count
RWDS — Low = 1x Latency Count

oy | "7_4 cycle latency

tCKDS

[\ | —

tDSZ

tIS "(tIH

DQI7:0] {47:40)39:32)31:2423:16) 15:8  7:0 }

tDsls —toz
~tpaLz ’( tero ‘+_tDSH

|-—Command—Address —-|

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

Dn XDn XDn+1X Dn+1 )_
A B A B

RWDS and Data
are edge aligned and RWDS

Memory drives DQ[7:0]

E] 31 RN R E — TRFIMER

Cs# / \

CK, CK#

t

RWDS — -/ High = 2x Latency Count

|
|<—tRWR =Read Write Recovery —-|<—Additiona| Latency —+7tACC = Acc9554-|
cycle latency 1 4+—4 cycle latency 2 —-l
DSV tokos

Low = 1x Latency Count

DQ[7:0]

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

Memory drives DQ[7:0]
and RWDS

& 32 REXE B - R BIMIZER
HIBFH 470f59

002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #£[1, 1.8V/3.0V (Infmeon .

BY R FAR

CS# //

<—tckpp—> <tosHs »tcss™
CK
CK#
tps: J
toz—> o
RWDS /
Dn+1
DQ[7:0] B
£ 33 HIEEROTR )
D
10.5.2 SPNEZ
30 EANNFE2
200 MHz 166 MHz ]
Parameter Symbol - - Unit
Min Max Min Max
Read-write recovery time tRwR 35 - 36 -
Access time tacc 35 - 36 - ns
Refresh time tReH 35 - 36 -
Chip select maximum low time (85 °C) tesm - 4 - 4
Chip select maximum low time (105 °C) tesm - 1 - 1 s
RWDS data mask valid tomv 0 - 0 -
FtCSHI + tCSM =||
cs#_/—\

tCSS ‘CSH
tzwr =Read Writ? Recovery —-|-7tACC = Access 4-| tess

thsv }——‘_—_(4 cycle Iatency ﬂ
ngh 2x Latency Count psz DMV

CK, CK#

RWDS —————— Low 1x Latency Count

DQ[7:0] Dn#1 y Dn+1

A

R i D
B.
F—Command Address *-‘ CK and Data Host drives DQ[7:0]

are center aligned
Host drives DQ[7:0] and Memory drives RWDS 9 and RWDS

] 34 SNRFE — THIMER

p= 3

67. tekp F tekp) FIBEE X T IR B BHAREE BN AR AL E,

68. tpss Mtpsy X T DQ #HXTF RWDS AY4%:1%ET (], XE CK El DQ ZEIR Z (BIRY B i fRZEtckp F CK F
RWDS ZE3R tcyps o

69. F5F DQ #1 RWDS 2HEREAVIAIHZERY, B tekp F tepps BER—EE (LHERILEERT W)

HIEFR 48 of 59 002-24692 Rev. *|
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)
HYPERBUS™ #%[], 1.8V/3.0V

Y32z

11

11.1

HYPERRAM™ 234K FAsR L ERMFES! (FBGA). 1 mm [B]EE. 24 Bk,

YRR
FBGA 24 IX 5 x 5 P55 ¥f3E

5x 5 BRFETEE, FHERTH6mmx38

mMMo
1 2 3 4 5
A
RFU CS# RESET# RFU
B
CKit ck Vs-s V;c RF-U
c P - - - - - - - -
VssQ RFU RWDS DQ2 RFU
D - - - - - - - - -
VeeQ DQ1 DQO DQ3 DQ4
E - p— - P P—
DQ7 DQ6 DQ5 VccQ VssQ
& 35 24 IR FBGA, 6 x8mm, 5 x5IREfIE, (FIE
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64Mb HYPERRAM™HE |3 DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V
HEEE]

Infineon

12 EETE

|
|

(2%)

4
/INDEX MARK : E D A \_
PIN Al A B] A CFSENEJQ
CORNER
TOP VIEW ofo.1s[c] —
(2x)
| BOTTOM VIEW
0.20|C
I EEEEE
U N O A A |
g Bkl
SIDE_VIEW C]
24% @b
@ 0.15 @[c[a[B]
& 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.
E 6.00 BSC
v 200550 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
5 w0550 SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
D - s DIRECTION.
Ve s A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME. DIMENSION
N ” ﬁ "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
@b 035 040 045 “SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eE 1.00BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D
b 1.008SC 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 g

"+" 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

=] 36 BRILERMRBES! 24 K 6 X 8 X 1.0 mm (VAA024)
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .-—fj
HYPERBUS™$Z[, 1.8V/3.0V Infineon

DDR X558 (DCARS) IhHAE

13 DDR A/ 3357 BN %58 (DCARS)THEE

HYPERRAM™ S8Rt T —Fh Al 45, AT LASEHIRWDSIS SHEXY i ERER A LA R iR (4858) - 1B
EITWEMF RS (OPN), FESMIRMIAT .

LI DCARS 4R, HZNEDIEBEIFIAN PSC/PSCH B CK/CK# R RWDS IMSHIEH, -4
BB E B CK/CK# VRIS, HABFE 90 B, LUK RWDSIAZE T DQ ESBMEIEET O L. FAM,
CK/CK# F1 PSC/PSC# Z BV EthAB(IZE R A F ik DQ E S BMEIBE OM RWDS IS E, LUE
RWDS 1R 1R BV EIRIR B EHRIF5S RWDS BB X AETE],

B N{E4EERIBI A& PSC/PSC#o PSC 1 PSC# Bl D BIIRTI AR BB S BT, sEES A EiaHEE
B IR Th AR EE .

PSC/PSC# FEFHYPERBUS™Z3 ., MR IEFRIFIRT, MMAIUR psc# IRshHREBF, BRSESFEELTZE
HRE GRERIE) .

13.1 48 DCARS {55 HJ HYPERRAM™/Z fh it iR
A
— | RESET# vee —1
veeQ ——
— | CsHt DQ[7:0] | g -
— | cK RWDS | g o
— | CK#
—p| PSC
— | PSCH
Vss |—
VssQ |F—
Y
37 HYPERBUS™/* A2 DCARS {5 S E
HIRFR 510f 59 002-24692 Rev. *I
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64Mb HYPERRAM™E Rll3T DRAM (PSRAM) .--—fj
HYPERBUS™$Z[, 1.8V/3.0V Infineon

DDR X558 (DCARS) IhHAE

31 5k
Symbol Type Description
CSH Chip Select. HYPERBUS™ transactions are initiated with a HIGH to LOW transition.

HYPERBUS™ transactions are terminated with a LOW to HIGH transition.

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

CK, CK# optional.

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

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

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

Read-Write Data Strobe. Data bytes output during read transactions are aligned
with RWDS based on the phase shift from CK, CK# to PSC, PSC#. PSC, PSC# cause
the transitions of RWDS, thus the phase shift from CK, CK# to PSC, PSC# is used to
RWDS Output place RWDS edges within the data valid window. RWDS is an input during write
transactions to function as a data mask. At the beginning of all bus transactions
RWDS is an output and indicates whether additional initial latency count is
required (1 =Additional latency count, 0 = No additional latency count).

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

Input

DQJ7:0] Input/Output

Hardware Reset. When LOW, the device will self initialize and return to the idle
state. RWDS and DQ[7:0] are placed into the HIGH-Z state when RESET# is LOW.

RESETH Input RESET# includes a weak pull-up, if RESET# is left unconnected it will be pulled up
to the HIGH state.
Vee Array Power.
VecQ Input/Output Power.
—— 1 Power supply
Vss Array Ground.
VssQ Input/Output Ground.
e TE T 520f 59 002-24692 Rev. *|
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64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V |an|‘|€0|‘| :

DDR X558 (DCARS) IhHAE

13.2 #7/ DCARS HY HYPERRAM™ =5 — FBGA 24 Bk, 5 x 5 &%l i

1 2 3 4 5

7

A ; Pl o]
RFU  CS# RESET# RFU

CK# CK Vss Vee PSC
VssQ RFU RWDS DQ2 PSC#

VeeQ DQ1 DQO DQ3 DQ4

DQ7 DQ6 DQ5 VeeQ  VssQ

& 38 24K FBGA, 6 x8 mm, 5x 5 BkEfit, {F{E
13.3 & DCARS BYFEEY HYPERRAM™ 7528

XE R RAEEMSIXA T E X DCARS F5EH BB ¢, RWDS MIEHEZ BIRYX Ro

—

cst# [\ |
tesn
<-t0534-( }‘—tACC = Access time —-‘ ‘|tcss
}‘7_4 cycle latency —-‘
PSC, PSC# ‘; _E
"tDSV L’(tPSCRWDS 4’(%52
RWDS Tttt S —
|"tls “‘tm —tharz " L’(,[CKD _toz'(
|-—Command-Address *-‘ RWDS aligned Memory drives DQ[7:0]
by PSC and RWDS
Host drives DQ[7:0] and Memory drives RWDS
39 HYPERRAM™7Z{i#2% DCARS Y (7072

p=

70. SR ML CK = {REBIFHN CK# = BEBFRER, EEIFELZH, CS# BIUREIEFZBEF,

71. TFERTEIREVE A B IR B RWDS,

72. ZAHER T I HRERISIZE, AHEEIMITIAER,

73. ZEIER T B 37 NEEF RS oA IE, UEEBEZMERSIEG SHAZ il shAl By $him
JEIRAHE MR MM,

74. CK B PSC BZER (#81i1Z) H HYPERBUS™ EAEO (FAH) 1=H, BEE 40 2 140 EZ (8], UE
¥ RWDS S ETHIBERNEOA, HEEEBRNISENEIEE] RWDS IRIFETEl, RWDS BI# RIS
ENFRFIEMNERA xSPI EHIRIZITHAE, HEARH HYPERBUS™ MHEXSEAER,

75. HYPERBUS™ BIFF 24K teyp M teyp) EXERIBR A HARTEEIAMLIEIE, EHTRWDS # Data Z[F—28
HEEBBEEEERGTHEYE, Aty M tep BERT TN (LHBRINLEERTL)

HIEFR 530f 59 002-24692 Rev. *|
2022-04-29



64Mb HYPERRAM™HE F|#T DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V ( |I'If|l'|€0n :

DDR X558 (DCARS) IhHAE

CS#

W

‘—tCKF'( }"tcsﬁ’
CK CK# ‘yﬁ b ; | > 6 [) | | \[)\ A_
Psc,Psc#- N V A /W—_VX X /

- Al

Ly -
RWDS / / \& { ;

_tCKB tCKDI
tDQLZ"( —to — to
e

RWDS and Data are driven by the memory

1

CSs

3

:

1

40 DCARS ¥iBEREF 2 - *

*®32 DCARS iEZEY I %

200 MHZ 166 MHZ .
Parameter Symbol Unit

Min Max Min Max

Input setup - CK/CK# setup w.r.t PSC/PSC# t 0.5 _ 06 _
(Edge to edge) 1S : :

CK half period - duty cycle _ -
(Edge to edge) iy 0.5 0.6
HYPERRAM™ PSC transition to RWDS ¢ B s ] 65 ns
transition PSCRWDS .

Time delta between CK to DQ valid and PSC to
RWDS!®

tpscrwps - teckp| -1.0 +0.5 -1.0 +0.5

pa
76. RHEE, FIE100%28 T M.
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64Mb HYPERRAM™HE % DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

TS
14 ITHER

14.1 ITEEBE RS
TR R S I FTERAB AR

S27KS 064 2 DP B H 1 02

0
Packing type

0=Tray
3=13"Tape and reel

Temperature range [ grade

| = Industrial (-40°C to +85°C)

V =Industrial Plus (-40°C to +105°C)

A = Automotive, (-40°C to + 85°C)

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

Package materials

H = Low-Halogen, Pb-free

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

Speed
GA =200 MHz
DP =166 MHz

Device technology

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

Density
064 =64 Mb

Device family

Infineon

Model number (additional ordering options)

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

S27KS 1.8 V-only, HYPERRAM™ self-refresh DRAM
S27KL 3.0 V-only, HYPERRAM™ self-refresh DRAM

BIRFA 550f59
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2022-04-29



64Mb HYPERRAM™HE % DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

ER
14.2

BRAE

Infineon

WEASRIIHTHYKREHNAVELE, R33 M R34 MEMASHELMER. NEHIMTEAR
BNARAMH T BEERNAS, BEIEIMNFEERR,

& 33 BXUAS - ik
Package,
Device . material, Model | Packing Ordering part .
family Density |Technology| Speed and number | type number Package marking
temperature
S27KL 064 2 DP BHI 02 0 S27KL0642DPBHI020 | 7KL0642DPHI02
S27KL 064 2 DP BHI 02 3 S27KL0642DPBHI023 | 7KL0642DPHI02
S27KL 064 2 GA BHI 02 0 S27KL0642GABHI020 | 7KL0642GAHI02
S27KL 064 2 GA BHI 02 3 S27KL0642GABHI023 | 7KL0642GAHI02
S27KL 064 2 DP BHV 02 0 S27KL0642DPBHV020 | 7KL0642DPHV02
S27KL 064 2 DP BHV 02 3 S27KL0642DPBHV023 | T7KL0642DPHV02
S27KL 064 2 GA BHV 02 0 S27KL0642GABHV020 | 7KL0642GAHV02
S27KL 064 2 GA BHV 02 3 S27KL0642GABHV023| T7KL0642GAHV02
S27KS 064 2 GA BHI 02 0 S27KS0642GABHI020 | 7KS0642GAHI02
S27KS 064 2 GA BHI 02 3 S27KS0642GABHI023 | 7KS0642GAHI02
S27KS 064 2 GA BHV 02 0 S27KS0642GABHV020| 7KS0642GAHV02
S27KS 064 2 GA BHV 02 3 S27KS0642GABHV023 | 7KS0642GAHV02
&34 BXLEE — DCARS
. Package . :
Device . . 4 Model | Packing Ordering part -
..~ |Density|Technology| Speed | material,and Package marking
family temperature number| type number
S27KL 064 2 DP BHI 03 0 S27KL0642DPBHI030| 7KL0642DPHIO3
S27KL 064 2 DP BHI 03 3 S27KL0642DPBHI033| 7KL0642DPHIO3
S27KL 064 2 GA BHI 03 0 S27KL0642GABHI030| T7KLO642GAHIO03
S27KL 064 2 GA BHI 03 3 S27KL0642GABHI033| 7KL0642GAHI03
S27KS 064 GA BHI 03 S27KS0642GABHI030| 7KS0642GAHI03
S27KS 064 GA BHI 03 S27KS0642GABHI033| 7KS0642GAHI03
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64Mb HYPERRAM™HE % DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

ER
14.3

35 5 TR EZEMP/AEC-Q100 IAIEFITXIHLE

BMAEE — FHL%/AEC-Q100

MEBHINFEASHAIREH THEEMELNAS, HEREISMBEENR.

{79 AEC-Q100 K= Mttt £ == 2Bt /EREF (PPAP)

BFEERS 1SO/TS-16949 Fr /R i 2 i FH B muib e 5 PPAP

AEC-Q100 ™= mIHIEH IR AR S

ISO/TS-16949 HIEK,

5 &R AEC-Q100 & Fo

Infineon

HIHVECE, ZRFEERASHNRHBMER.

3

S FARBRERE 150/T5-16949 FR AR A, BINFIRETRS PPAP ZHFI AEC-Q100 &= o
&35 HAMAE — FHIR/AEC-Q1L00
Device Densi Package, Model |Packing Ordering part .
family ensity [Technology|Speed ma:::llal, number| type number Package marking
temperature
S27KL 064 p DP BHA 02 0 S27KL0642DPBHA020| 7KL0642DPHA02
S27KL 064 2 DP BHA 02 3 S27KL0642DPBHA023 | 7KL0642DPHA02
S27KL 064 2 GA BHA 02 0 S27KL0642GABHA020 | 7KL0642GAHA02
S27KL 064 p GA BHA 02 3 S27KL0642GABHA023 | 7KL0642GAHA02
S27KL 064 2 DP BHB 02 0 S27KL0642DPBHB020| 7KL0642DPHB02
S27KL 064 p DP BHB 02 3 S27KL0642DPBHB023| 7KL0642DPHB02
S27KL 064 2 GA BHB 02 0 S27KL0642GABHB020| 7KL0642GAHB02
S27KL 064 p GA BHB 02 3 S27KL0642GABHB023 | 7KL0642GAHB02
S27KS 064 2 GA BHA 02 0 S27KS0642GABHA020| 7KS0642GAHA02
S27KS 064 2 GA BHA 02 3 S27KS0642GABHA023 | 7KS0642GAHA02
S27KS 064 2 GA BHB 02 0 S27KS0642GABHB020| 7KS0642GAHB02
S27KS 064 2 GA BHB 02 3 S27KS0642GABHB023| 7KS0642GAHBO02
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64Mb HYPERRAM™E il DRAM (PSRAM) iT
HYPERBUS™ #%[], 1.8v/3.0V Nn II‘Ieon,

BITIER
BiTieR
Document s e
version Date of release Description of changes
*F 2019-11-25 |Changed document status to Final.
Added note in Figure 13.
Updated tcyps and tekp in Figure 32.
Updated Hybrid Burst Enable binary in Table 9.
Added Hybrid 128 burstin Table 11.
Fixed typos in Table 12 and Table 27.
Updated parameters in Table 17.
. Added Thermal values in Table 20.
G 2020-05-05

Added Figure 27 and Figure 28 in “Timing reference levels” on page 43.
Added ESD information in “Electrical specifications” on page 32.
Added Figure 30 Differential Clock (CK/CK#) Input Swing.

Removed Valid Combinations — DCARS MPNs in “Valid combinations” on
page 56.

Removed Valid Combinations — DCARS Automotive Grade / AEC-Q100 MPNs
in “Valid combinations — Automotive grade /| AEC-Q100” on page 57.
Updated Table 15 with HS setting.

Updated leakage current specifications in Table 18.

Updated “Master clock type” on page 27.

Updated Figure 27 and Figure 28 for input and output measurement

*H 2022-01-18  |reference level.

Updated tpss and tpsy for 166MHz, added note 71 on tpy in Table 29.

Added Figure 33 on “Data valid timing”.

Updated ordering part numbers in Table 33 and Table 35.

Migrated to IFX template.

Updated template.

"l 2022-04-29  |Updated Figure 35.
Added Table 34.
SR g8 580f 59 002-24692 Rev. *|
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