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256 Mb HYPERRAM™E Fill¥ DRAM (PSRAM) iT
HYPERBUS™ ¥ & 1/0 (x16) ¥, 1.8V nrineon ,

MEEELE
HeE S &
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 15 A
ZIRE
CS# o
—> (]
e}
—> § Memory
CK/CK# Q
X
RWDS [1:0]
Control P Y Decoders
1/10 Logic
DQ[15:0] Data Latch
<
RESET#
—
<t » | Data Path
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256 Mb HYPERRAM™EI R DRAM (PSRAM) i‘ﬁ'f;n eon
HYPERBUS™ ¥ J& 1/0 (x16) %, 1.8V &_/

1 iR

256 Mb HYPERRAM™ 2814 2@ —F =& CMOS BRIFDRAM , EEHYPERBUS™ ¥ B 10, DRAM [EFI{EFREE
EHRIFNISEIT. M xSPHEOEN (FF) RENRENH S NEE2S0Y, SGANRFITHIZESE
DRAM_ERIRIFTIR(E. AFAREFXNEEREAIRIFIRIE, ELEENER, DRAM FEYIMGEHESETT,
TERIFBENEIRE IR, FEt, ZFESREERMIER (5 RAM (PSRAM),

B FDRAMBTTIEIR G P MRE T AR, EILERENREIZEHRFRKE, UEEFERAITFRER
ZAERIFTIR(E, MREFMESIETEERFIRIE, WENDIEREIEHBFTEN BEIH AP ER T R iend1E
IN#4aIREEE R,

1.1 HYPERBUS™ ¥ 1/0 #Z[

HYPERBUS™ ¥ B I/0 @ —MMR{ES1t#( DDR#ZM, AIKWERIXEEME, DDRIMNIESEIHE
HA@1E DQI15:0] BIN/HILESERA N 32 (U#IEF. HYPERBUS™ ¥ & 1/0 LMEHEFMA—&
5l 16 i< —/\Eﬁﬂhﬂﬁﬂiﬂﬁ{??@ (TEEBHYPERRAM™ PE51 £) AP MERZEY 16 (UFE. FESEH/E
HAEREW (£ DQ[15:0] 155 L) 4Amk. FREMANBLIYFES LV-CMOS, S80KS2564
S80KS2564 2314 1] LQTHE’JlTJ”’JﬁBTfFva (OPN) {3 1.8 Wec /(Vee Q (FRFR))Vee BBIR (V) #1110 $87R4T (V
cco) BIFo

55, HUEANEEEE Bi@id 16 NHYPERBUS™ H B 1/0 DQ[15:0] (55154, HiEUis<. HiltsipQES L
BYEIERY, BYER (CK#. CK) FBFHHHYPERBUS™ ¥ 1/0 Mu%ﬁzﬂgw e < o thHE BT A B itk
BIIOITTF,

ENMMEEELL CS FIIsSHE (CA) (SSHENFIE, AEFRITFHEZELERI 6 N CAFT, EEE
FRIEBGERFIIREN S B N E(EH, BE CS WEUHENL

oo [\ —

}<—tRWR=Read Write Recovery4+7t acc = Access—————————»
OKHCK /A A A i A v A A S A S

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 23:16X 15:8X 7.0 ) ( on X on XD',L”X b )—
FCommand-AddreSSA" Memory drives DQ[15:0]

Host drives DQ[15:0] and Memory drives RWDS[1:0] and RWDS[1:0]
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256 Mb HYPERRAM™EI R DRAM (PSRAM) iﬁ'f;n eon
HYPERBUS™ # & 1/0 (x16) %[, 1.8V (, v

RWDS @— "W RES, BFiER:

o IEEUE P R 1A MHYPERRAM™ B {H(E 50 B = 4HRUBTa]  (F3RIRENAER)
o HEEEIRER A HERIBI M HYPERRAM™ 28 Z i £ 4R ((ERTRRED REENIEILR)
o UEIBEFHAM E 45 E] HYPERRAM™ S3E 1T ENEIIE (F188B NIER)

v EANBUES AR RV R

EIRRE LR CAZiaEl 2 BAlE], RWDS 783 HYPERRAM™ IR & M, LUEREHMPERTHETIMNIY
BIRENAEIR
EIREEREIIES, RWDS B—MREUEEE, HUEER RWDS B RMIZEIT 5.

cst | \ [
|+IRWR:Read Write Recoveryo|<7Additional Latency‘—|-7tACC = Accessﬂ
|<—Latency Count 1—-|<—Latency Count 2—-‘ ’-<

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

RWDS and Data
are edge aligned

oatrsa)
|<—Command—Addre534-‘ Memory drives DQ[15:0]

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

&2 RENRH, SMIMERTTE

EENHIEZHARE, RWDS IEREMUBFERESH RWDS HIGH Bk (BB T A B A=ZiE2s IR
BF) KM RWDS LOW itk (BREBBENEMERR) o TN R EIREIEEEESAXSIRETT
6 UFXFTEN, REE—AREEANFEHZ N EFWTHNEN. EENFTRT, HIESHHHERH
DIF5Fo ‘

cst. [\ [

|<— tawr =Read Write Recovery =||- tacc = Access =||

FiLatency Count4—| CKand Data
High = 2x Latency Count are center aligned
RWDS[1:0]—————  Low = 1x Latency Count I \_/_\—/_D—
Fcomma"d'/\ddress% Host drives DQ[15:0]

Host drives DQ[15:0] and Memory drives RWDS[1:0] and RWDS[1:0]
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256 Mb HYPERRAM™EI R DRAM (PSRAM) iﬁ'f;n eon
HYPERBUS™ # & 1/0 (x16) %[, 1.8V (, v

RERREERRAN, EETNHEAREH T —TNFF. STRIRARRHE AN Tl UERREE
NREMREFT,

|l-¢—— 16 word group alignment boundaries =~ —— |

Linear Burst =

‘4h|5h‘6h|?h‘8h‘9h|Ah‘ Bh|Ch| Dh| Eh‘ Fh [10h ‘11h‘12h |13h‘

Initial address = 4h

-

Wrapped Burst -

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

-

& 4 e RElCIE S s 2T

EEEEEHAE, HIRMARD CAIREMNEFIE, HEFEENFAXTARNKE, ARREHSD
Bl E, ARUEOZRIME, MEEERATXRFTE RSSFTETIRIMTH. ELMRIE
8], IFEMEENMEFEH UMFR S S, EEIREURIELLL, I cs#iREISBF, LM Fha—
A TAEESHIESE, NETEG. BT MIREIHIERZTRIIRLFYIEE, FILAILUIR
EFENSHIES TR A FRMAER LT,
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256 Mb HYPERRAM™E Rll#T DRAM (PSRAM) iﬁ'f;n eon
HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V &_/

= iR

2 = BER

256 Mb HYPERRAM™ 2342 1.8V B81TH1 10. A& BRIFIDRAM » HYPERRAM™ 23479 FEH IR EHYPERBUS™
'R 1/0 MH#EO, HYPERBUS™ ¥ B 1/0 A% 16 {55 DDREIE S L, FHNMERA 32 fIXNFiibn
Fo REUFRES M ERRRME 16 (R FNNHILER 8() « EANEHRMETHELIIAE 32
¥R (B MEHAAIREX 16 fiD)

— | RESET# Vee ﬁ

VecQ
—| CS# DQ[15:0] |—p
—p| CK RWDS[1:0] |<-—p
— | CK#
Vss
VssQ %
5 HYPERRAM™j& [ 1]
2.1 HYPERBUS™ ¥ & 1/0 [

BREREFEER NI HEARE X B THINAIR G KR, AREVIGIREER tacc o EEHAYCA
fER, fFiEZR=EER RWDS (5 S ESRIEREEEVIAERAEM EIEMFAFENRIFTEIE (trey )o £
CARNER, F="HHEREEEBRTANBRF ML, TR (HEN) S, ¥nRikiEE
W (BaAN) &, STLUTEESEHERALEIFSAEIRF MIZITIRE (HEN) Ht#HiE, A
BRNLMRIRIEY, S4B MTFESMESPIRE /B F—TELT.

SEFESAME LR, EREHREEEHEITHREARESIFET—1T, AIUSEIMLRINFRAEE, KM
AR SIEFERR,

800 MBps [1 F (16 (#HESZE) *2 (BHEFIHLAE) * 200 MHz =800 MBps] o

pe =
1. CK#t BFEoR#ER, BEa)%,
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256 Mb HYPERRAM™E Rll#T DRAM (PSRAM) iﬁ'f;n eon
HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V &_/

55 ER

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. Bus
CS# 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 CKis 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
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.
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

DQI15:0]

Input/output

RWDS[1:0]

RESET#

VecQ 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

*
2. CK# AT EDHIRT, BrHEEE, NRKREZDFITIEHZE, 155 ke BNS|IHIEREE] VecQ T
VssQ, EREFHEBT,
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256

HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V

Mb HYPERRAM™E /¥t DRAM (PSRAM)

HYPERBUS™ ¥ [&-10 & iaii¥ (&
4 HYPERBUS™ ¥ [&-10 f&aIi¥1E
4.1 5 it/ BB AL 5 EC

FfE HYPERRAM™ SLEHMES AT AN ARG, HEHATFTHIRE (CK=1KEBEFH CK#==EBF)

B,

Cs# TRRBF, SLFhAn. =" REFE= 1 FrES/MILE (CA0. CALL CA2) EREK

EXELAHIE: 5L/ MAtF AT TGS DDR—EEM,
UMRAERIE < AIHE R EN

VIRENEE NS Lo

o HUEESIE): T RIS H R ]

- Hiree BB T IHRSEHRIRRT (D) FFEMEEFFS (CR),

AT IRBIS A EHRER

HYPERBUS™ & 1/0 # LiZEXA B N L3I MR EIT o
» BT REERALMHEERZFT,
o BARTT (FO¥m) sthut (EAustbit)
v BARY (FTINRYEIE) b (fRFAHbL)

CS# \

CK, CK#

DQ[7:0] 4<CA0[47:4O]XCAO[39:32]XCA‘I[31:24]XCA1[23:16]X CA2[15:8] X CA2[7:0] >7

Be $< -tk (ca) 53T
&2 CAIBMREIDQfES
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]
DQ[6] 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]
*
3. B 6 2/5 HYPERBUS™ ¥ & I/0 EFrE R iairvei = NS A ER,
4. ESREE ck# LUBLET 2T
5. FEIREXMIE N f&haHAiE]l, CA SRS RLIITF,
6. BN FHHIIBIEMUBE NS EMENIRFHES, EH DQ7 A% 71, DQO A 0 fi,
7. DQ[15:8] 15 /At ABEABI N # ZRE, EENMIE I IIREHEI“H T L,

BIEF

100f 48
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o .
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V mfmeon ,

HYPERBUS™ ¥ [&-10 {51117

&3 $5< /Huht i 45 BR8]
CA bit# Bit name Bit function
Identifies the transaction as a read or write. R/W#
47 R/Wi =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 set

44-16 column address |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 device
dependent.

Reserved for future column address expansion.
15-3 Reserved 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.
-0 Lower column |Lower column component of the target address: System word address bits A2-A0
address selecting the starting word within a half-page.
p=

8. 1TRIESWERTEBES[ESEEMFE XA —4H 85, HYPERRAM™ TZfiE2SMI D N RIFIafRIT E Rt ER
T1T8,

9. FMIBIEIFITHRRLEHWANCIEFMAE, IS A EZBM T, EIWEFE—8F 32FH)
FTT, FEREFFTIPM 32 AINF, EHE FimbkrEMNXEFHFSE,.

10. M18RIEENIARIBT B MITA L5 (F07) b MAIEOHREN IR, ESLMIERARRI &
ENEPEEIAIR 32 FHHETUEILMA,

11.HYPERBUS™ ¥ J& I/0 sttt = 8] fRHY, fRi%:
29 170 L5k
3 MESE{L
FMULEFE— 32 I RHEHEE
29 +3 =32 firithil = 4G Pihht, ZHEFRK 8 GB (64 Gb) HititZ=[a]
REFMABTY B AT LA 29 1TH1E T + 16 1R FIMBAUEAL = 35 KF = 70 XFTIRUMHEZS 8],

IR F AR 110f48 002-31341 Rev. *C
2022-04-18



256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o .
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V mfmeon ,

HYPERBUS™ ¥ [&-10 {51117

RWDS[1: O]JS_/—\—/—\—/—\;
DQ[15.0]—“—( X Dn+1A X Dn+1B X Dn+2A X

&7 RENE A E] E’\J%GEE&%IH - 16]
FiE2R R/ SHRENBIERERUA T EN. ZEMMHREEAN (BN WARBHEE (R .

CS#‘\J\
CK , CK# \ | \ / \ | L
RWDS[1 O]JL/—\ /—\_
DQ[15:O]4\\—< DnA DnB X Dn+1A X Dn+1B X Dn+2A X

8 B\ fERRAE SRR E 2 20

*:
12.87 EH_TTHYPERBUS”" ¥R 1/0 LRREERmN—E 9. ER I Cke IR BT E R
13. 3B R B3I FF”, RWDS 7EIR{FHaHAIE) 78 XIS EIEE,
14 BIRIRER B FIZEM4H (FRERR)
15. § P EAREF RN, §0FF, FHAMT RWDS EFSAFM TGI8, FH BAIF RWDS T
PG EFIBZIEL
16. 81 16 (U FIB AR NS EMERRIRFHEDI, HA DQ15 A% 1511, DQO JIEE 0 fiL,
17. B 8 E/RHYPERBUS™ ¥ & I/0 LB NfEHIEI—EB 93
18. 7EE N f&HiHAE], FIBESEIEHOIITE,
19.RWDS[1:0] TE 5 NEUR (LA B] B EEIERIE, EAEVIRIER,
- RWDS[0] /E/9 DQO-7 E#IEAII N ERIEIRD,
-RWDS[1] fE/ DQ8-15 EEUER I N\ SR e,
20. EE NBUREREITIER, RWDS RZENIRED, #MBERAE, EXMBERT, BERBANTENHK
BF. EXMERT, RWDS AJREH MVLIREh AR BT o fRiFm A,

IR F AR 120f 48 002-31341 Rev. *C
2022-04-18



256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o .
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V mfmeon ,

HYPERBUS™ ¥ [&-10 {51117

4.2 xR (FHEBETINFEFR)

HYPERBUS™ # /& I/0 ENERS BT, @R CS AR IaEH. A, E%% CAFIIRHFRY]
i,

£ CAO H, CA[47]=1RTEBHRITIEEUE ., CA[46]=0 R RIEFEIEEF(EZTIE), (& CA[46]=1FKRIETE
RENEFRTIE, CA45) "Bk ERE (BEFHEM) . —B CAOF CAl HEW 71T 5L, 5%
BUE S A LIFFIA R ERPESIA18] (CA[4T:16]) o CA2 (CA(15:0]) FRIRFMEITH A BinF i,
FAfS, HYPERBUS™¥ & 1/0 N4 itBTHACE ST 728 0 PRIERITEUREE X HNZ N EH. 15E TN
P EMVIRIER TR T RWDS, 4NR7E CA AHARAE) RWDS A{REEF, MIEN—ERITE, WNR%E
CA FEIHRHAE) RWDS AEEF, NMSIBENEFIMNIIERITE, —BXLILRINESERL, FiEssisHIamEE%:
& RWDS FH i1t BAREUE,
FrEEREE RWDS BB R IR M HIAa3975. REEVIE CS# NREBFHA B4Rt 5, 2B
MedEmt, FEHEAFRRANZAK, URMELIEF#ESIHITO BRI
EEHEBHREFEHELAKENRE, MEMHLABGETORZINFREEHIE. HEMEHLIREELRX
FEF R R E— b, SEEERE— M2 SMFITH LG IR E M ST BRI FF L 8 AR,
WSS RAT, BILUBIEIS Ccs# B T B R 45 R EUE S,
B AREEE HIEIT. X CS# NS HBFR, B rlgERIFT N,

cst [\ [

[<—Additional Latency —|

CK#, CK

RWDSJ[1:0] High = 2x Latency Count \ ’-(/—\_/_\_I_
Low = 1x Latency Count RWDS and Data
Latency Count 1 ——®<——Latency Count 2 ——¥| are edge aligned

oars
I*Command-Address*il Memory drives DQ[15:0]

and RWDS[1:0]

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

9 RENE 5 R YNNI FI A KER 21 30]
=

21. % cs# TFEE CK=LOW B CK#=HIGH B, RXFE50.

2. EBFHHSZHE, CS# BRIREESHEF,

23.CK# 72 CK 5 S HI%ME, ZE7BIHEY CKe AR LR R T

24, —BCA[23:16]#4H3K, EEUARIEEM LS.

25. EBGEIR AR B HFas PR EIRBEE Xo

26. TEXMEEERIR G, #IRIERITENE ALY B,

27. 7RI BN R 4aAR, CA HAEIAY RWDS HIGH 15/~ B in#iE ey R 9 B B HRo

28. FEfiEEsTE IR ENZ M HAIBI IR 5 RWDS,

29. 3 FEH77281%EY, IR Dn A[7:0] J9 RG[15:8], Dn B[7:0] /7 RG[7:0], Dn+1A[7:0] JJ RG[15:8],
Dn+1 B[7:0] ¥ RG[7:0],

30.DQ[15:8] TE15 < /M ABHA B 2B, BENMAIGENIIRENEI“H T L,

IR F AR 130f48 002-31341 Rev. *C
2022-04-18



256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o .
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V mfmeon ,

HYPERBUS™ ¥ [&-10 {51117

e [\ —

’4* trwr =Read Write Recovery 4’\'; tacc = Initial Acces 4‘(

High = 2x Latency Count

RWDS[1:0] ———— Low = 1x Latency Count ’-(/_\_/_\_/_

RWDS and Data
are edge aligned

4 cycle latency ——————¥

47:40Y 39:32 Y31:24 ¥23:16 Y 15:8 7:0 A B n B
}‘*COmmand'Addres 4’| Memory drives DQ[15:0]

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

B 10 AR, ERBIMIIIAIERE -2
4.3 SR (FERETISAN)

HYPERBUS™ # /& I/0 ENERS BT, @R CS AR IaEH. A, E%% CAFIIRHFRY]
i,

7E CAO FR, CA[47]=0 RTEHITEEH, CAl46]=0 R RIEIEENTFETIE, CA[45] RbkhRER ([O
HAM) . —B CA0 M CAL R TITA LFIht, B AN EHEL el LUIFFIARERFES 18] (CA[47:16]) o
CA2 (CA(15:0]) FRiRFMIZE I THBY B ARtk

RIS, HYPERBUS™ ¥ B 1/0 ENMEITETHAES 72 0 PHERITHISEE XM Z N EH, ENT
IR FrBBIFIRIER T EE T RWDS, SSRTE CA ERAHAE) RWDS AMEEF, MIEN—PIERITEL, R
7 CA [AHAHAIEl RWDS AZ B, MSHNEIMIZER 12K

— B XLEHERATESERL, HYPERBUS™ ¥ 1/0 ENIMABRKIL BArEdE. S AKIESHHEH O,
F— 16 I HUETE CK N EFABIREMEIBIR, BT 16 (IFUETE CK I TR AR FE RS EIR,

£ CABS$hE EAHAIE], RWDS HITEE25IKE,

EENEUREHEAE, RWDS AENIEOFENEIEE AXIRE), HEIEHRTS NE RWDS ASBFH, ZF
TEEERBEMEY RSN, YEERE NE RWDS AEBE TN, #HIEBHBNEYIR, BFENES
NEIBE W ERE) IR RWDS, FtbENFIHYPERRAM™ BREER T RIS R E N EHM R EaB O NEEE
EiER, OJESHNEANMIEHAKERENERERESTES0H,

S ZEHYPERBUS™ ¥ J& 1/0 H7E CS MR EB AT %R s, $UBM S (EH, FT2HELEER
NizKEK, URBIEF#ESIHITOHEARF. EFHABANEBEHEABHREEREKERNEF,. BEaR
BRI —R, REMNT—NESIARFIBUIRBI A MR A RNELS, AMEREZERLUNF S ER
DILHFIZWEIE. HNWHSTHES, rILUBEE cs# BT = B R4S SR ik EUE fHio
HEMRESNIAF#EBITEPHNRE— IR, HERELIET NZBASEERNA L

BN AREEE I T, 3 CS# NS BT, B rIgERFT N,

=g

31.7E CAfEIFHAIE], RWDS AREEF, TEULIEEUE RS, EEUEIRR RE— M IRIERITE, RAlLkik
EE5FIETE M EEENIMEIRBS FF 88,

32.DQ[15:8] TE5 < b ABEAB) R4 2B, B ENAIE SN 1IREhEI“H 3 L

RS 140f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

~ _.
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V ( mfmeon ,

HYPERBUS™ ¥ [&-10 {51117

cor [\ —

[<—Additional Latency —»

trwr = Read Write Recovery
|< [—t,cc = Initial Access —¥

.
RWDSJ[1:0] High = 2x Latency Count

1
Low = 1x Latency Count CK and Data
Latency Count 1 ———®e¢——Latency Count 2 —»

are center aligned

Dn Y Dn \Dn+1YDn+1
A B A B

}'—Command-Address*‘ Host drives DQ[15:0]
and RWDSJ[1:0]

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

= 11 BAFIMIBIERNS A fEH{3-3¢

CS# / \ /
|<—tRWR=Read Write Recovery 4+—‘ACC = Access—¥|

CK#, CK

High = 2x Latency Count

RWDS[1:0] Low = 1x Latency Count ; \ /_\ /_D_

CK and Data
are center aligned

| | x
}d—Command-Addressg'| Host drives DQ[15:0]

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

& 12 SR, TEIMIATERE 40

[e—— | atency Count ————————»f

=*:

33. WL CK = (R BB CK# = S BB R &S,

4. BT ZAI, CS# MIUREIESHEF,

35.7f CAHAIE], RWDS HTEfiE2sIknh, Hisn R R EIINIIEREHR,
36. TE&IF, RWDS RAFEEZNIMIVIEIEIREHA,

37.7F CA [AHRLE R AY, RF(FIEIREN RWDS, LUAFENIHYPERBUS™ # & 1/0 ENIFFIAIREN RWDS, E
WA RIENATERLE 5 2 BiE RWDS IRTH EARE T, LUE RN MAIREEGES N,
38. TEHUEE AT IES, RWDS BRENIRE, LUIERMILE 16 MIEIRR IZ B R e & 2 pES 5,

39. Bl R RHIZ RWDS [Fifk 16 {iL=F Dn A1 16 fi Dn+1 B,
40.DQ[15:8] TE$5 < ML ARER B] N4 288, B ENAITCEEA1IREIE) “H T L,

IR F AR 150f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o .
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V mfmeon ,

HYPERBUS™ ¥ [&-10 {51117

4.4 TARIERE N (FEFER/EN)

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

TANBERE N THFFESRTES Ao HYPERRAM™ 23T RE N MEKRECAARZEEIZEERTS
NEIEE . YIRERAZTHNE ANFREE RWDS [FHA, HYPERRAM™ & 1E CA HRIBIMALRIKEh RWDS, LIS
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 HIMfk, HEES ANEUELMIRIENE RWDS &
FEMEE, FVNAFESERE NLEIRE RWDS, FHEIRE NAFER RWDS fEREIREIDINEE,

HIENE—IMFT (A HIE CK WEFRA, F4ANFT (B) HIE cK BITREA. DQI7:0] 7 CK B9 L
B K% RG[15:8], T DQ[7:0] 7E CK B FFEEKIX RG[T:0]o 7E CA AEAN ZB& DQ[15:8], {BEMMIAIE
HIRshAH L BNEIBS CK/CK# BINFROXTTT. HENFHT=HES, aILUBER cs# ET BT RME
BHESRIEEN T i, BEPRAEE RIETT.

CS#

CK#, CK

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

Darr) EEIE AT AR AT A
|«——Command - Address————®}<¢—\Write Data—9]

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

& 13 HFBRT AR EN -2

=

41. FFERSNEREIRZ BIEE, AN ZBE CS# LOW Zf5 RWDS IXEHAY LOW B HIGH, BH172885 AEE
FHEMRE—ICAFTZE (SHNHER)

42.RWDS X EH 1285 NHABIAZ EHIKEN, HYPERRAM™ZER RWDS IR, 1ART NZEHIE, TE5H
1ELHARIE], RWDS mIEEW MAIRE AR EBFH A= So

IR F AR 160f 48 002-31341 Rev. *C
2022-04-18



256 Mb HYPERRAM™E Fl/3t DRAM (PSRAM)
HYPERBUS™ ¥ FE 1/0 (x16) %[, 1.8V

fFfiEgs=sie]

5 FhEsR=iEl

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 | 30768 (Rows) | A22-A8 | 35-21 |-
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.
IR F AR 170f 48 002-31341 Rev. *C

2022-04-18



256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) #2[1, 1.8V Infll‘leon ,

EiFea=ia)
6 FHFRTiE
6.1 HYPERBUS™ # F& 1/0 #%[]
3 CA[46] N“I"BY, RIS B NEhRinin FEE<IE,
Rs5 Firaa = E kRS

System

- - — |31-27|26-19(18-11| 10-3 - 2-0

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 | 0Oh | 0Oh
Identification Register 1 Read!*¥ COh or EOh 0oh | 00h | 00h | OOh | O1h
Configuration Register 0 Read COh or EOh 00h | 01h | 00h | 00h | 0Oh
Configuration Register 0 Write 60h 00h | 01h | 00h | 0Oh | 0Oh
Configuration Register 1 Read COh or EOh 00h | 01h | 00h | 00h | O1h
Configuration Register 1 Write 60h 00h | 01h | 00h | 00h | Olh
6.2 SBHIRRET TR

BRITRIR. FHEXNFFFR, RHBEXD CS HRETRmESRGHNER,
BHEEFERIFIA:

v HIER

 £H

 BE

o ITHbUE(TER

o Flitthiit (i ¥k

=6 IRBIEF 7283 0 (1D0) i 93 E
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
®~7 IRBIEF 2% 1 (101) {5 AC
Bits Function Settings (binary)
[15:4] Reserved 0000_0000_0000b (default)
[3:0] Device type 1001 - HYPERRAM™ extended-10
x

43. 3 FEHELLIEIEE, CASAILIA 0, 1, CA4S A7 1, AANEZIZRAERFTHERE N
44, BESFENATIRFRE LR (B /&%) EX. Ak, coh/eoh EBHERINE,

IR F AR 18 0f 48 002-31341 Rev. *C
2022-04-18



256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) #2[1, 1.8V mfmeon ,

BT

6.2.1 BEEMITR

23 BIDRAMPBES A/ () AJ LIRIB A F1TAIF UM R F A (L S HCERFAE, 90100 FREY TG It
AT M I R F ERFRRe f530: 256 Mb HYPERRAM™ 2847 8 NFIMIhEIA] 15 M THhtfI, Bt 23
DNFHIIE(T =2 2 =8M x 32 {i[8} 256 Mb, 8 FIhIH{i FRINEFITIRTF 2 8 =256 x 32 i[5} 8192 {il, MAH{usEit
IR IRIFBEIRAE 32,784 TR ERIFT. 1TIHEHETITERIFIEIR.

256 Mb HYPERRAM™HY ID0O {E /9 0XE76,

6.3 B17as T 8]in)

FERBEtEN, SERRIMEERME, YRR T UITRESHN, SHESTLRINER,

EREA 16 T BN L, BAEIENEHERESERNME, TEMBRER,

NS ERET BMNETE NEEHTE N SAEHAESIER, MIENESET EHCAY G,
S \ERiE) RWDS FREEHIREN, FEATE CA BIEHRIE) RWDS 1A BT iESRIRE, LS RIZAEsig LR
MEREEHT. ATSEESEASAESBEASER, MAREASEE, RFREHESAEESE
ETHSERRIFEXNTIAE NIER, E5ERE NIRED, RWDS th RBIEMIERE, BhSE
BHRANFTEEREWEN, HEXTRSWEE,

RESERTERNAS NELEME/ZRNME. SAERNENEEFRIAESF ke LR,

=

v ENEBNSERSFHREREIRED RWDS.

« £ CAHBIE], RWDS {ESHEHERIEE, EABURTEIESRMETISE EERIF. LRFSRAENESE
SRIIREYE N,

' CAREREE, RWDS 5 MERIEIED. SERMIEITANRT,. SHERMIBNRMNUET S
WINHEEE NS ERS,

RIS R 2T B R IUR A TGRSR B Se A, SRREEHIREN 16 (12KR, MRIRINS
A7, NHHERRHTE. SERNRNE NS IRIEERAFERNATRE, tNE 9 FiR, R
H—H=, EEEURT CA HAE RWDS BURES. MERIHSERES S 0 ZEERZER (CRO[7:4]) HE X,

6.3.1 BERFE0
EOE 27252 0 (CRO) BT R X HYPERRAM™ES {4 A B R ASFIA A TSR 1 1 TTER B ROAS I 614E

» BIBEHELKE (160 32. 648 128 FHITFTHEELIEA)
» B1EFH AER
- fEgElE (ROkE KENNTTHARNMRITIREAIE)
-REEE (BFRRIT—R, ABRET—ERAFRIEERE)
v FIRATEIR
v AJIEIR
- FEFEENES G N E e S EREE R TR, NREREELER, FEISSIFBZIERRIFER
FAEN HIERIEEVEIEE . NRIER T A TR, N U LA e EERIFE A4 SR
HIER,
o W IRTHERE

« REEE (DPD) BT

IR F AR 190f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fll#t DRAM (PSRAM)
HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V

BT

K8

ECE F 1728 0 (CRO) I 5D

CRO bit

Function

Settings (binary)

[15]

Deep power
down enable

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

100-34 Q

101-27Q

110-22Q

111-19Q

1 - Reserved (default)
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

0100 - Reserved

[14:12] Drive strength

[11:8] Reserved

[7:4] Initial latency
IlOl - 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

Hybrid burst

enable 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

EEH %

EIEHZEFHIBREFAR EXNTH—HFARNEFMES, ZARSEEVANKEMRLE., O[5/
WIRIAEIIABRCE A 16. 32. 64 B( 128 FHINTTAMIKE, ELIEEMHERE, HIRIMARR CAERE L
Bffn, #EFEENFANTURORE, AROESEAPRERIGMUE, AEARORRKMUE,
EIEHZEE BT XBF RIS SHBIBEEFTEFTIREAR,

BEHER

BREFRNFBEEEMMUEENHLARERNRE, ARRAERISHREZINTT—FI1EkE, H#
Sipn ERBRAMHRINFETH, BR@EERE cst BBTEREH. XMESERANLEERENT—
IHEAFENEEAHZIES, RTFE—RBRRERS NESMUEFT. B—TEFTMAXERFT
WRIET. Afe, EREF—THEN, AJUREFHESETFH T —NESITIRAE T

002-31341 Rev. *C
2022-04-18
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256 Mb HYPERRAM™E Fll#t DRAM (PSRAM)
HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V

Infineon

Eirea=ig]
+®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 El1&F5IR6G] (HYPERBUS™ i & 1/0 S4t)
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 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
Hybrid 128 thW”;‘P ONCE 1 xxxxxx03 [3C, 3D, 3E, 3F, 00, 01, 02
en 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 16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00,01, 02
Hybrid 64 thvc\elaal?nzgie XXXXXX03 | (wrap complete, now linear beyond the end of the initial 64 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,
e 21,22,23,24,25,26,27,28,29, 2A, 2B, 2C, 2D
Hybrid 64 thVZ:\al?nZgie XXXXXX2E | (wrap complete, now linear beyond the end of the initial 64 wrap
group)
40,41, 42,43, 44, 45, 46, 47, 48, 49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...
02, 03, 04, 05, 06,07, 00,01
Hybrid 16 16 wrap once XXXXXX02 (wrap complete, now linear beyond the end of the initial 16 wrap
then linear group)
08, 09, 0A, 0B, 0C, 0D, OE, OF, 10,11, 12, ...
0C, 0D, OE, OF, 08, 09, 0A, 0B
Hybrid 16 16 wraponce | yyyyyvoc (wrap complete, now linear beyond the end of the initial 16 wrap
then linear group)
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
Hybrid 32 32 Wraponce | yyyywyon (wrap complete, now linear beyond the end of the initial 32 wrap
then linear 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 XXXXXX03 116,17, 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 151022, 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, ...
IR F AR 210f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) #2[1, 1.8V mfmeon ,

BT

HIR%ER

FiESRRE AT ERTEREERFE—ENVRIERFKITH CA EFEMNIT, HHIBIERA tacc o
RE tacc FRRAVIEIR AT BURT R 1/0 90K, SEE N 3 Bl 7 MNEH, CRO[7:4] RRYEEZFANIGIER
HURS SR, RUIAEN 7 DEIEH, ARIFRIERZHER T DB, HYPERBUS™
FEENARGKERRAIYIRIEREZRT, SMFKFA 200 MHz, XAIEENRAEEF,

MREFEFHENHEN R FFE T @RS RARREEDHIURF, U RWDS 5S7E CA Hia
THSHET, MIEREEBNTIMITGER, UARITFRIFHREEITEEIT ZRI7E/,

HiresTRIENFHRBAZREE VAR, 7E CAHAE], RWDS AIREN S B {KE T, CAHAE] RWDS
HEBFEAREMEIZTE CA ZENFFRIENRE, AAFREEVRERRRINFFSRHE AT
ETFEREY| P 5 F 12 SRR BRH I THITRIFTIRE,

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
LABIEELEHYPERBUS™ B 1/0 TR EIEHIZZANIS T AR E RV ZREEE. EEERZRIAR POR T
BfRRE, RARERERLEEMUZHEEER, FAFITYRER, XERHEEIMNERN,
RWDS A =IRsh A= BT,

IXEhaREE

DQ F RWDS 554 #H. KEMEMREENRAIZITMEN. EBEZFES CRO[14:12] IRt T —MiE
# DQ[15:0] #1 RWDS [1:0] {E S HIL PRIV A £, MMRIERAFZRMATESI DQ M RWDS 55 FEHT, MMEAIR
B/ d s, TR ESEESITN. FAAPORE (A EE A 000b, AT IEFAIAEHEIIL
T AR o

FRRMPRERHMAE T Z &4, IR ITEELE (1.8V) A 50°C T EHIFI FHIIREHESHIEAAY(E, RIET
2. BEMRE (PvT) &4, BEiEARESHEEBERR, BEIETIE. BERRIEEAS, BISIE
M. PEETERIMNIR. BENASICRENRE, BITESMEE,

BRI EN T TR EFEESCENNEIEESE—, LEFREE TERHNRERIRE
BE,

AEEBR

L HYPERRAM™ESFAREERFRARIZTH, BJLUEE [ CRO[15] B0 BEEF—MFR R ERFT (DPD)
BIIRFEEBIRS. = CRO[15] HUBFRA“07AY, 2BMHFRTE t pppnETIEIRNFE N DPD IRTS, HEFTERIFIZIEE S
{E1k, £ DPDIRE T, RAM YIRS ERSL (FRIFINILRY) . BU DPDREBFEE cSHRBHIS. #

1T EPORSKBITE (12 {E, X CS F RESET# B LURH DPD RS,
EDPDER TRWIMES. BEZiFH, 1BSIRFE28TIH RERB” 5o,

IR F AR 22 0of 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) #2[1, 1.8V Infll‘leon ,

BT

6.3.2 REEFFSS1
FCEZ7E2S 1 (CR1) AFE X HYPERRAM™ 23HRIRIFTFETIA /. RIFTERFFR S AR, rIAcEVFEEIE:

o BB BETIRIFR
i /tbl:l17kEE’{le.\
o lERER

£11 EEE X728 1 (CR1) I EC

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)

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

) . 011 - Bottom 1/8 array
[4:2] Partial array refresh 100 - None

101 -Top 1/2 array

110-Top 1/4 array

111 -Top 1/8 array

10 - 1 ps tesm (Industrial Plus temperature range devices)
Distributed refresh |11 - Reserved

interval (read only) |00 - Reserved
01 - 4 ps tecsm (Industrial temperature range devices)

(6] Master clock type

[5] Hybrid sleep

[1:0]

NS

SRR, BNRIRIFAZES IIFh, CRI[6] EFEEARIEE

 ERRRIE GRAMER) T, ckt WARABA; BRtEr R HRENSBFHEEF.
 EEDHWHRAT (BAK) , CKHEATEERT., E4TBEENRE, SHERENSHIE.
5 BT R

EB & LA RIFTED B 4§ HYPERRAM™ R YR FTIRVEBR S 9 CR1[5:3] I8 E VTEfE2SFE5IRY—E0 0. XK T
FVER. BIAECE SRIFTEENES,

BEREE (HS)

HARSEITAEE HYPERRAM™ EEERER[MHFHHLUEN, tJLUGEE T RSABEBRSUDEESIHE,
¥ 15 NCRL[5], HNESHRIRIRS. & CSHHIG SRR HS IREHIE CR1[5] B 07  LtbSH,
PORTFEHE N SH S H R BEESHRIRRES, 1BEE: PORKBEEEMNSZARE, MM LEEESEA
ZEIR AT RER KR,

IR F AR 23 0f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) #2[1, 1.8V Infll‘leon ,

BT

e gian kI

HYPERRAM™ 23R A 7 5K MEDRAM (5 IHE, FEEMRIFEFRIFIENL RIFIRETLOEIAERE
RIFTIZHERTTAN, ZZE= BRI EES Y. XA ENEFIREENRTR, 7 8e#1T BRI
121%. MRIRFERF, MWRIFZEIERITRF ZAFHEMAERHENER. WRERFTHZ
RIFFIAITROIRENE N, MFiESRFTE CA BRIENRE RWDS IREh AR BB, LUEREM B AGEFEZRMIM
BURIEREREY (8], LAEAVFRIFIRIEEF BRI ZETM. 90 HrIRIFIRIEERB B RIFHIRIE
Z BB EARIFER. &ADHIVRHFEREEEZ I R12 FiR o

&12 RERE R FES R HTial b
Operating temperature Refresh interval tcgy CR1[1:0]
TA<L85°C 4 us 01b
85°C < TA< 105°C 1us 10b

DHARRFIRIEER ENPAITHRAFRRKEASBI 2 HRARIFRER, URBLEENEZTENTE
MITHHARFIRIE. XAEEFRNKEIRE T LR, UWEEEFERZEHNITEID iR IE.
LEBREIFE S CS LOW ERABTIE] (tesmy, tcsm FFRADHIURIFEIR, ENMBIET tesu B, BT tesm
ZHIZIEEMER . XA LUEE EVFHITHIZEIAT tegy FRHI B3RO KA RRIM , HE BTN
HRRERPITERAEKERT tcsy IR L IERE (FHREI .

WER12FAR , ERIEEET, RARBFERERK, FELLRTLUEIN tegy URTFE KERALIERE,
FNAILUMARRZFREEFRBAETIERE, HENMERRPN tgy B, HE, ©rLUBITIRE
%Y CR1[1:0]HYPERRAM™ i R hASHAE D R URIFTIEIFR, LAEEIRRZe#HTIgE,

RS 24 of 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E T DRAM (PSRAM) -""ff
HYPERBUS™ # & 1/0 (x16) %, 1.8V (ln ineon ,
EORS

7 EORE

R HERT B MEORSAFEORGESE,

=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

CA T Master Qutput y

valid
Read initial access latency
- T L

(data bus turn around period) HIGH-Z

Write initial access latency )

(RWDS turn around period) T HIGH-Z

) Slave output Slave output

Read data transfer > Vee /VecQ min L T valid validZor T

Write data transfer with Initial T Master output H
latency Master output validXorT

Write data transfer without T valid Slave

Initial latency[45] outputL or

HIGH-Z
Master or slave
Active clock stop®! Idle | outputvalid or Y
HIGH-Z
Deep power down
- H XorT HIGH-Z HIGH-Z

Hybrid sleep

E sl

L :V”_

H :V|H

X=Vi B Vi

Y=V 36 Vi 3 Vo, 3K Vo

Z=VoL B Von

L/H=_LtFHE

H/L="TFFEH

T={E E& A Ei%

Idle =CK N{REBFH Ck# NHEBF

Valid = FiB R 5 S8 ERENRISEBRFE

pe

45 THNAERMN BN FIBERAE) &5 RWDS BIE A, HYPERRAM™ BS{HIG144R 7L CARR EIIR TN
RWDS, MIETREEEELEKIER, ATFENENIIBEEM CARRZE, HYPERRAM™ES {4 AIRES 4k
4% RWDS IREhAMREEF, TEIE RWDS EF EEE., ENAFESERE A\AIEIRE) RWDS, FiE
RS NARER RWDS fENEIEIEIDINEE, B NFIE IR,

46. BB IETESE 265109 “BESFELE” hHEFREAR, DPD 7E5528T1HY “/REHEB” HHEFIER,

IR F AR 250f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o .
HYPERBUS™ # & 1/0 (x16) ¥z, 1.8V Infll‘leon ,
= -

8 TEERT

8.1 EOF

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
R Icce N5 31T1RY “DCHHE” Ao

HENFIELEERIESRN, TENPEDRSEBTRAEFERR. BIE Cs EXEy RIVEIE
R AR TR, FHEBHFHENEOBITE tacc +30 ns BRFHNEEIR S LEBRE T,
NRBIEEEF L, intifF%%FFEﬂﬁ%UEﬁ{E&E’\J%,Mki.f\o ERRINEE NBRFEREREERE
BT YIRHERBL. PUERHFILRESREER tesufRile EER tcguZfl, CSRAENZ
B, RABNHOTRBEFTRE, TjiEJLXEi%SZ‘ET’%E@E’JEﬁ%Bﬁ%H:Eﬂ‘%ﬂPo AR, BIGEEEILIEEAEIE
J1:NE:

Cs#

CK#, CK i ) i ) bt ) I A b ) r ¥ Clock Stopped
|
gh: 2X Latency Count - Latenc; 'y Count (1X) »> A
RWDS[1:0] Low: 1X Latency Count
RWDS & D: ligned
DQ[15:0] 2D u‘fl\ RS 4 oan Y o ouput Driven

(Host drives DQ[15:0] a dM moryd es RWDS[1:0])

& 14 EEEHAIEN A MET#HELE (DDR) 14748

A
47.DQ[15:8] FE5 <% MIULARHRBIN R /BHE, BENAITIFENIERNEI“H B L

48.7F CA fE¥FHAIE], RWDS NREBF, TELLIREZHT, EEEIELRRBE—TMIRERITER, ARl
BRE R A IFE M FE R TIMEIR BT FF 45,

IR F AR 26 0of 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) ¥z, 1.8V Infll‘leon ,

TIRERRTL

8.3 BA KRR

EREMEE (HS) RET, HHEEMELD (hs) o BEMCRIS] BN 1HENHS KRS, HBHRTE
tusnETBIRRRINER,, FHETEIMFEFR T B PRVEBIREEHSKSHERARE. 1§ CS AR SESEA
IR HS REFE CRI[5] IRE N 0, b5k, PORTEHENIKFS ﬁl%%fﬁl:@tﬂ/tbmﬁkﬁ&ﬁuo BAER
POREVEEMF E NS ARIFT, MMPILFESBIERIREER. BREIZIHFPRESFER tegmshiiEl. BT
ERXEEHMRE HS /&, BHFRLTFEHENES %ﬁ*ﬁﬂﬁ’ﬂkuo

cs#

CK#, CK A X A A )y

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

. / cMD CMD \ ADR [ ADR ADR \/ ADR RG \/ RG
pQ(7:0] { o X oo < s X A I L

- Command - Address e Dala o o Enter Hybrid Sleep > HS >
(Host drives DQ[7:0], Memory drives RWDS) HSIN

thsiv »-

= 15 FH\HS E5

! { !
Cs# ' | ﬂ /
| |

:
v

textHs———— B
& 16 B HS 55
R14 BAKIERFESH
Parameter Description Min Max Unit
thsin 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
IR F AR 270f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) ¥z, 1.8V Infll‘leon ,

TIRERRTL

8.4 RER

EREIEE (DPD) KRET, EREBAWIRNERATBERAIZKT (Ippp )o BEM CRO[15] X 0 3N DPD 1K
Do 2T toponETEINBREINE, HEFMBRIFIZIEEL, DPDIRET, FETEIPBEERLX (R
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#

CK#, CK Iy i i i 1

High: 2X Latency Count

RWDS \ Low: 1X Latency Count
pairol Com e e (aom X m N o ) ma )
- Command - Address g”é'éevoa?:: - Enter De pp wer Down - DPD -
(Host drives DQ[7:0], Memory drives RWDS) ~ ~- @& . (oPow
& 17 # A\ DPD{EH!
CSt ﬁ| /; :a /
ktosopoﬂ ;
¢t P
& 18 iBH DPD 155
+&15 REHBNFEEH
Parameter Description Min Max Unit
SN 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 us
3+ ]
49.DQ[15:8] 7E15 % /MULABRRIBI N 4 2B, (BENMITEEN RN EI“H T L,
IR F AR 280f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ FE 1/0 (x16) ¥, 1.8V mfmeon ,

BBSAAE

9 S
9.1 453 B K HAE (B

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 Vcc VccQ pins relative to Vss -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 RAESIH

EDCEHT, WA I0 ESMFEIFETHNT Vss M Ve ZiBle TERERKIRHAE, M0 ATEES
HBid Vg E -1.0VIEBIT Vo + 1.0V, FEETEREK 20 nso

VesQovecq [N Yo
10V ————————f
- <20ns o
=19 B oA fid M
L <20ns o
Vee+1.0V  ————————f-——--
VstoVeca [T N
E20 A

pe
50. = F 5B 29 D14 X B K FARE (E[501” FR YR S pl BE R XY 2 IE K A itk XRZ2—1MNEEE;
HAE R EXER GRS T ALUERIZIE 2 PN ERAEMFZ S TRTIEEIRIE. 234
KBTI T4 s RRNE [BER G Tl gea 234 AT FE 14,
5L.FIAE 10 55 LAY/ DC BBE/9-1.0 V. TEEBEF#HEAE], BAD 10 ESAEERT V sE-1.0V,
4T EHX 20 nse T E19 . FIAEK 10 55 LIS K DC BB[EA Ve + 1.0V, TERB[EESIEHAIE], Ha
AN I0ESHEERT Ve + 1.0V, IFEERTEHIA 20 nso Ul E20,
5. §—RREEE—NMaiXi iz, SiEeE R eeEE—,
IR F AR 29 0f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ FE 1/0 (x16) ¥, 1.8V mfmeon ,

BBSAAE

9.3 - BlifFiE

9.3.1 =B RIS
*16 F1giEnAg 3!

Description Min Max Unit

Input voltage with respect to V¢sQ on all input only connections

_ - -1.0 VecQ+1.0 Vv
Input voltage with respect to V5sQ on all 10 connections
VccQ current -100 +100 mA
9.4 TESEE
TEEREEX T —ERE, EXEREZERRIESREERIEIT,
9.4.1 mESEE
)17 RESEE
. Spec .
Parameter Symbol Device - Unit
Min Max
) Industrial (1) 85
Ambient temperature Ta - -40 °C
Industrial Plus (V) 105
9.4.2 BREBE
& 18 EIREEE
Description Min Max Unit
1.8 VVcc power supply 1.7 2.0 v
p o

53. NEUFERINZREIR Vec/NecQo MIAFMF D Vec=VecQ, —RMIH—TERE, KRMHABRERL T Vsso

IR F AR 300f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V

Infineon

BSAE
9.5 DC 51
£19 DCiFE (cMOS ZA)
Value
Parameter Description Test Conditions 5] Unit
Min Typ Max
| Input leakage current ViN=Vssto Ve, )
L12 device reset signal HIGH Ve =Vee max
- IJ-A
Input leakage current Vin=Vssto Ve,
| 15
L4 device reset signal Low™ Ve = Ve max
| Vcc active read current CS# = Vsg, CK@200 MHz, 14 20
cc1 operating temperature range | Vcc=Vcc max
mA
| V¢ active write current CS#=Vgg, CK@200 MHz, 16 2
cc2 operating temperature range | Vcc =Vcc max
CS#= Vcc, VCC = VCC max; 470 1200
full Array
CS#=V¢c, Vec = Vec max; 850
bottom 1/2 array
CS#=V¢c, Vec = Vec max; 700
bottom 1/4 array
V¢c standby current CS#=Vcc, Vec = Vee max; 600
(-40°C to +85°C) bottom 1/8 array
CS# = Vcc, VCC = VCC max; - 850
top 1/2 array
CS#=V¢c, Vec = Vec max; B 700
top 1/4 array
CS#=V¢c, Vec = Vec max; 600
top 1/8 array
lcca CS#=Vcc, Ve = Vee max; 470 1550 KA
full array
CS#= Vcc, VCC = VCC max;
bottom 1/2 array 1150
CS#=V¢c, Vec = Vec 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 = Vec max; 850
top 1/8 array
I Reset current (-40°C to +85°C) | ~gu = Ve, RESET#=VSS, 0.55 A
CC5 =
Reset current (-40°C to +105°C) Vec=Vec max 0.75

~.

=
54. F3E100%£238 T Mo

55. RESET# LOW JBEIM DPD KB H BTN Iccs S IERRAIRUL, 1515 RESET# LOW HREIMY | TH/EXERE,

BIEF

31lof48
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o .
HYPERBUS™ # & 1/0 (x16) ¥, 1.8V mfmeon ,
BSAE
£19 DCHE (cMos HZB) (4)
Value
Parameter Description Test Conditions 5] Unit
Min Typ Max
Active clock stop current 25
| (-40°C to +85°C) CS#=Vss, RESET# =V, 17
o Active clock stop current Vee=Vee max 30
(-40°C to +105°C) mA
: CS#=V¢c, Vec = Ve max
I VCC current during power u ~eC ¥eeT e ’ 35
o7 &P P veeq=Vee
Deep power down current - D
| (-40°C to +85°C) RRY y
=Vce, Vee = Vee max
DPD Deep power down current ce Teemtee 15
(-40°C to +105°C)
CS#= Vcc, VCC = VCC max; 140 1100
full array
CS#=V¢c, Vcc = Ve max; 800
bottom 1/2 array
CS#=V¢c, Vcc = Ve max; 600
bottom 1/4 array
Hybrid sleep current CS# =Vcc, Vee = Vee max; 500
(-40°C to +85°C) bottom 1/8 array
CS#= Vcc, VCC = VCC max; - 800
top 1/2 array -
CS#=V¢c, Vcc = Ve max; 600
top 1/4 array
CS#=V¢c, Vcc = Ve max; 500 HA
- top 1/8 array
IHs CS#=Vcc, Vec = Ve max; 140 1250
full array
CS#= Vcc, VCC = VCC max; 850
bottom 1/2 array
CS#=V¢c, Vcc = Ve max; 650
bottom 1/4 array
Hybrid sleep current CS#=Vcc, Vee = Vee max; 550
(-40°C to +105°C) bottom 1/8 array
CS#= Vcc, VCC = VCC 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 -0.15 % VCCQ 0.30 x VCCQ
Vg Input high voltage 0.70 x Vccq 1.15 x Veeq
vV
VoL Output low voltage loL =100 pA for DQ[7:0] - 0.2
Vou Output high voltage loL =100 pA for DQ[7:0] Vccg-0.20 -

&
54, F3E100%£253 7 Mo
55. RESET# LOW BENM DPD RZBHHBEN | ccs EAIETRAIRUL, 518 RESET# LOW HRIEIMY | | TEXXKE,
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ FE 1/0 (x16) ¥, 1.8V mfmeon ,

BBSAAE

9.5.1 =N

20 1.8 V EB 1456 58
.. 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
10 capacitance delta (DQx) CloD 0.25
21 Eratiz]
[59] — - 49-ball FBGA .
Parameter Description Test conditions package Unit
0 Thermal resistance . 56.6
JA (junction to ambient) Test conditions follow standard test . .
- methods and procedures for measuring °C/W
0,c Thermal resistance thermal impedance, per EIA/JESD51. 20.4
(junction to case)
E:

56. XLEEHIGIHRIE, FHENXER R EM_E#TE,

57. BRI EIRER JEP147 IR ERRFHTT, FRARENEDTNNERS, NV MV, FFEHE
iES FRUESERIN) FRFEEKRS,
DQ Mz F &R

58.1B7FE . CK. CK#. RWDSHI DQx ESHEBEBRELNAEBTHUNBERE, UATFRAFHESE
EEYEILED, CS# BB EHAPAEE, FAAECSH#TAEN (KREF) MEELMEDQ 2
5w =1 b 2 =B s2c 4= LN A [T 52

59. L BEHFIERIE; REEFEMI,
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ FE 1/0 (x16) ¥, 1.8V mfmeon ,

BBSAAE

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
WITRFIS BT, HEEEER tyeso gz vCCQ MK (CS#) ZBMERA—ME 2 EHIBFE, MURGREE
IEHfith B,

W1 RESET# 7E_EEBHAE) AT, ][ISR t,AHNEDN, BEE RESET# TASTBEF, ty JAHHETE
FF % DRAM FEFIHITRIFTIRIE AT EHI TR Lo

iaterfE, SBHRIFIEEET.

Vee_VeeQ Ve Minimum

‘ Device
tyes ‘ Access Allowed

N

CS#

RESET#

WL

B 21 RESET# NE BN L8

Vee_VeeQ Ve Minimum

Cs#

AN

N ‘ Device
ves ‘ Access Allowed

RESET#

Al

|
|
/

22 RESET# J9{X BB BY B3
®22 LS 2L -6

Parameter Description Min Max Unit
Vee 1.8V V¢ power supply 1.7 2.0 v
tycs Vcecand VecQ > minimum and RESET# HIGH to first access - 150 us
p=

60. .t BB (IB1E] (tycq) BEER AT RS GRAIS) .
61.Vec Q IBBEMINS Ve HEE
62. Ve RIZE T RE R IR MR,
IR F AR 340f 48 002—313;);;2\; 12



256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ FE 1/0 (x16) ¥, 1.8V mfmeon ,

BBSAAE

9.7 =

HYPERRAM™ H BT (Veo) FEZE Ve BIERBRIE (Viko) AU FES, HYPERRAM™E NN EMTE, TEBIRIEMH
E Vgs BTHAIE], VecQ RRFFNTFHEFTF Veco 7E Vo BT, SR EREERFETIEUE,

Ve ®IRAR R FHZHFT VecQ (Ve VecQo

TERRIR PR EBIEREE V ko LA THRIE] , #IRERIREBEHRMAN EiBEE (tp) HBEEV c EALVgsr)
UTF, UWEERFEBXAZE Ve RIMBIIEMRTIAK. B 23,

WREREEIIER Voo RIFE Viko UL, BEBEREHIBIRE, HEVcc BRET Ve &/IMERE
BILE. MR Ve RIETF Vot BRI tpp , MFTERIEPOR SIZREBHIT. EXMERT, BE
MR B (R (REI M EFATIIE L,

A
Ve (Max)
Voo |- . >
No Device Access Allowed | —
Vg (Min) |
-
’<tvcs Device Access
Allowed
Viko /
VRsT |
~—
tPD
>
Time
E23 R EBETRE
£ 23 {512 HYPERRAM™ 22448 X BIFK
=23 1.8 V B 5 T B B R R B e (62
Symbol Parameter Min Max Unit
Vee Vcc power supply 1.7 2.0
Viko Vcc lock-out below which re-initialization is required 15 v
VRsT Vcc low Voltage needed to ensure initialization will occur 0.7 -
tep Duration of Ve < Vgst 50 Us
E:
63. VR AT RERIEL& MR,
IR F AR 350f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ FE 1/0 (x16) ¥, 1.8V mfmeon ,

BBSAAE

9.8 BHE(

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

TE trpufRiE], BSHFIGIRUN 1ccsEBIRe QNER RESET# FFE R R BT trppBYiE], 23MFREIRUL CMOS 73
MBI (Icca)o 2 RESET# IREHEEEFT (trpHiE]) LUK trppfRial, RAYFEELEH.

FEFE FHIT AT 2!

 FECEFFRMEEHAAME

v 2 RESET# NRFETEHZLE B RIFTIRE - FHER AT BURRMA N TR
o SRR PR IR S RIS

v SRR LR E IR BIRTS

RESET#REIS BTG, FhEBRIFIEE. BT BRIFIRIEIE RESET# LOW HRjE){ZLE, BBRIFHTTIT
HRECEEEZHMRIME, RIEFLLEITRAIRETIATE | 12 FAAIERIPESIRIFTEIFRARIHF. XTSI
EREMH S (UHBIBI Z [EILBNESk DRAM [EFIEE. ENIN{ERE DRAM PESIBIBTERGHEMIGEKX,
ERTINEERIFT R EUE,

+
‘rRP

RESET# \ /

+
‘RH

CS# \

24 BHENUNEFEE

K24 NSNS
Parameter Description Min Max Unit
trp RESET# pulse width 00
trH Time between RESET# (HIGH) and CS# (LOW) - ns
trRPH RESET# LOW to CS# LOW 400
IR F AR 360f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ # & 1/0 (x16) ¥z, 1.8V Infll‘leon ,

B A

10 GRS F I

AT &3 4828 T HYPERRAM™ 28 4-BY [ #IAS AYAE X 75 .o
10.1 IR0 X 3

Valid_High_or_Low

=
=

High_to_Low_Transition

~
— | —

Low_to_High_Transition

Invalid4< >7
B
ey

High_lmpedance {
25 WFLNIRET X 5
10.2 AC 3 14
Device
Under C
Test 1—]: )
& 26 Wik E
K25 M RAE 62
Parameter All speeds Unit
Output load capacitance, C 15 pF
Minimum input rise and fall slew rates (1.8 V)(®®! 1.13 V/ns
Input pulse levels 0.0-VccQ
Input timing measurement reference levels VecQ/2 v
Output timing measurement reference levels VccQ/2
VeeQ
Input VecQ / 2 ><4 Measurement Level >-><VCCQ / 2 Output
VS
=27 545\ SKL T2 #0300 £ Fi e (66
E .

64. S NFNEHH AT F LA Ve cQ/2 B CK/CK#t R B E,
65. FTEACEY 3R A L NRIZR,
66. 47 CK/CK# XTHYHRINBY - 2T By #h 3 XSRME R

IR F AR 370f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

~ _.
HYPERBUS™ # & 1/0 (x16) ¥, 1.8V ( mfmeon ,

B A

10.3 B AT

- otk
ok B B T y——
\ / \
Vix (Max)
VecQ /2
VIX (Min)
\ / \
CK | / - — _
& 28 B A
& 26 Bt Bt e 167 - 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
Voagminy-———f -y~~~ -~~~
Vip o) (Min)———f~————~"—"———"—————————————
5 0 ’
é’ ——half cycle—»|
% -Vip oy (Min) =—————————————— YA
g -Vip gy (Min) =————————=———=—=———{—f————————
[a]
time
& 29 E S (CK/CK#) BINIBIE

=
67. SDIF +5% BYBT Rl 5h
68. /IR (BKtck) BURTFBRA CS#HRRNE (tcsy) « FIAERMFALKE,
69. CK 1 CK# BINRIZE M IAN = 1V/ns (MIRKAZEHMENH 2V/ns)
IR F AR 380f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E /3 DRAM (PSRAM)
HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V

B A%
=27 B4 AC-DC EB SR [70 71
Parameter Symbol Min Max Unit
DCinput voltage Vin -0.3 VccQ+0.3
DC input differential voltage Vip(po) VecQ x 0.4 VecQ+0.6 v
AC input differential voltage Vip(ac) VecQx 0.6 VecQ+0.6
AC differential crossing voltage Vix VecQx0.4 VecQ % 0.6
10.4 AC 51
10.4.1 AR
<28 HYPERRAM™457E 52 BY BY 5 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 thsv - 5
Input setup ts 0.5
Input hold ty 0.5
HYPERRAM™ read initial access time tacc 35 B
Clock to DQs low Z thaLz 0
CK transition to DQ valid tekp 1 5
CK transition to DQ invalid tekol 0 4.2
Data valid (tpy min =the lesser of: (tekue MIN = tegp MaXx + tegp Max) £ [712,73] 145 ~ ns
or (texe MiN = tep Min + tep Min)
CK transition to RWDS valid tekps 1 5
RWDS transition to DQ valid tbss
RWDS transition to DQ invalid tosh 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 tReH 35 -
CKtransition to RWDS low @ CA phase @ read tckpsr 1 5.5

E.

70. Vipi& CK LEVRI N5 CK# LRV BT Z BN EEEE,

7L VAN RN E BT BETITS T BIRE MR  Q/2, FREMIIRERV c Q WERETHEL,

72. 15E% BE32 LERENVE A R 301,

3.t FHBENMESE, FTRTHENSRE. ISRESRNERRFRIE,

BIEFH 390f 48

002-31341 Rev. *C
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256 Mb HYPERRAM™E R #T DRAM (PSRAM) .
HYPERBUS™ # & 1/0 (x16) 21, 1.8V |nf|ne0n ,

B o AR

I'_tCSHI =Ir tCSM =||
Cs# [ \ [

"‘tcss"‘ tesh
tzwr =Read Writle Recovery —-|-—tAcc = Access 4-| ‘|tcss
_'ltDsz
¢
DSS

—toz "
+tDSH
)
|-—Command Address —-| RWDS and Data  pemory drives DQ[15:0]

are edge aligned

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

& 30 RENES Fr & — ER|EIMER

CK, CK#

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

cs# | \ /
|<— trwR —Read Write Recovery —+—Addltlonal Latency —-|<7 acc = A006354.|

cycle latency 1 —-|<—4 cycle latency 2 —-|
‘DSV tCKDS
CKDS
RWDS[1:0] ——— High = 2x Latency Count \ /_\_/—\_I_

Low = 1x Latency Count L‘
tCKD
()

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

DQ[15:0]

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

| 31 EENEY Fr B —— R E S MILER

Cs# ) /

}‘*tCKHPﬁ "tcspﬁ"tcss"

cK W,y N // \\’,y N // NS AN / \/ AN /
CK# Q\\ // | A’\\ /\ A A I\ // N

tcms*‘ tosz >‘

toz———> |
RWDS[1:0] ,
> toss
—teko —teko™
toaLz > tekp > toy—> tosH
Dn Dn \ Dn+1 Dn+1 \
DQ[15:0] A B / A B />

32 iR AR - 76
paS
74.t cxp M tekpr FIBEE X T #IBEE MR IAMLER U E,
75. tpss FMtpsy BX T DQ AEXTF RWDS BYRE#RATIE], X2 CK l DQ IEIR Z [BIRYEB il fRZE tekp 1 CK E

RWDS ZE3R tcyps o
76. BF DQ A1 RWDS EAEFEIAVILH R, ALk tegp F tekps BRE—HH (UAERBLEERTK)

002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

~ _.
HYPERBUS™ # & 1/0 (x16) ¥, 1.8V ( mfmeon ,

B o AR

10.4.2 ISP

’»—t NG t
CSHI T CSM

29 EANNEFEESH
Parameter Symbol - 200 MHz Unit
Min Max

Read-write recovery time tRwRr 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 ) Us
RWDS data mask valid tomv 0 -

=||
cs# _/—\ [

tess ] tosH
tawr =Read Write Recovery —-|<—tA cc =Access 4,( toss
| i antlantl
L‘tDSV }——'_—_‘4 cycle latency ﬂ tg
t
High = 2x Latency Count psz DMV IH
RWDS[1:0] ————  Low= 1x Latency Count “\ [ -
tIS
)‘-.t 4-.|tIH 4-.|tIH
DQ[15:0]—————{47:40 {390:32 Y 31:24 Y23:16 0} (oo Yoy
}'_C"mma“d'Address _'| CK a“dtDa‘? g Host drives DQ[15:0]
are center aligne .
Host drives DQ[15:0] and Memory drives RWDS[1:0] 9 and RWDS[1:0]
[ & | A >
& 33 EANFE — TEIMNER
*
HEEFM 410f48 002-31341 Rev. *C
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256 Mb HYPERRAM™E /3 DRAM (PSRAM)
HYPERBUS™ ¥ & 1/0 (x16) %[, 1.8V

BY R R
10.5 Y FF&E B
VCCQ
CK, CK#
Vssa
-t st Pt Pt
V —_— e —
o V|H(min)
RWDS Vr—
Vesa / \ f ViL(max)
S R S T o SETEE 20 B
Veca \ ./ \ |/ \\/ Vin(min)
DQ[15:0] Vr >< >< ><
P — 7\ 71X Vi(max)
= 34 DDRIINSEBF
?‘ tsck
VCCQ E i J—
RWDS
Vssa i i
y . <
\ A/ S\ /7 S\ Vaming
DQ[15:0] Vr ><< >><<
Vssa 7 N 77 XX 77X Vou(max)
& 35 DDR it BEBF
IR F AR 42 of 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Fill# DRAM (PSRAM)

Infineon

HYPERBUS™ ¥ & 1/0 (x16) 3%, 1.8V

= é
oy

HES

=

HEER

11

FBGA 49 Bk 7 x 7 P51 ¥} 3
HYPERRAM™ 23R FRSR L IXHPEF! (FBGA). 1 mm [BIEE. 49 Ik, 7x 7 IKPEFIFIE, EARTHS

mm X 8 mmo

11.1

SN TN TN TN =TT TN TN
Sy FagN Fay SN SN ey ey
i 1) i i [9] 1 ] Q i T e 1 i e 1 i o 1 i o 1
v 2 [, I I [ i | i J
\ PSS A /o8 4 yo /
/r..\\ N - R /u.un\. /:l - -/.r.n\. AN -
PSRN T, TN SN i T, SN
SN SN sy s N ofgy gy gy
2 v i 2 1 [ R 1 I i o 1 Y B
A T A R - =T D A R R A - A R A
./ / _/ ! 5\ A ) ./ > 7 ./ > 7 ,/ > 7

N - e’ e’ L N -

o — o o — — -
SN / SN / / - e
P 7~ o N N f e " a v e N 7~ Y
(e 1t o g1 tge L8 L9 i
vow o [ v o> v o \ o/ Y W i v o \ m /
NS A M N N — A

e, o, o — e, jp— —
SN SN T N SN SN ey T
% vy i 8 1 fa Yy i &8 1 8 { 2 i 2
<2 A - S W S - S W< T A O B -
Mo e N N A NE e
ey — o o = e, —

e S T T Y A N S N
’ pol 1Y ¢ v ) ! pol 1Y I = 1Y ’ © L) ¥ S 1Y I )
A D T R < <A T < A - T R
o \ J (4 \ i i \ v 2

/ AN Py / / S 2
R N N N NS
SN TN TN TN TN TN TN
Fsy fsy fgyighy 5y gy f el
I e 1 i i I [9] i I Q | i | I o] i I be] 1
VESAS ) ve v ) V8 ) v ) vg )
A M N N N A M

. — o o — — -
N ™, / TN ol Y
sy ™ oy FaN e e e N

w w
! I | S S B A I o 3 [ S T A~
(-2 A V- E N S WA S A < A O - N -
e N A N N A NS
e ——— S e "~ — s ~—
< m O [a] L L [0}

49K FBGA, 8 x8mm, 7x 7Ek¥tiL, (HMNE

<] 36
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256 Mb HYPERRAM™E Fl/# DRAM (PSRAM)
HYPERBUS™ ¥ & 1/0 (x16) 3%, 1.8V

HERER

11.2 EQECTES

Infineon

Aal0.15/C

(2x)

----- 1@

@
I
|
|
t
|
|
|

CORNER /ﬁ

TOP_VIEW alo.15]¢]

//10.20|C

t g

7 ocgodpooc,
6§ OO0 Q00O
5 OO0 OO0O0O0
}—4-—{3%9#87{3—64@-—
o o0 000
e 2 000 QOO0
1| 0O0O00O0O0GC
A

G F E cC B A

[SD]-e
BOTTOM VIEW

A
T e

DETAIL A

\ PIN Al

CORNER

o el o ‘
Al J ‘ \ A
49Xob |
| )
& [20.15@[C A[B] J
©0.08M)|c A
DETAIL A SIDE VIEW
DIMENSIONS NOTES:
SYMBOL MIN. NOM. MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A R R 100 2. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
At 0.20 - - 3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
P 8.00BSC 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
8.00BSC SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
D1 6.00BSC DIRECTION.
B 6.008SC A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
MD 7
DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
ME 7 AA
N 29 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
&b 035 040 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
E 1.00 BSC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
eD 1.00 BSC 7 WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE” = eE/2.
sb 0.008sC "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
SE 0.00 BSC
A A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS.
9. JEDEC SPECIFICATION NO. REF: N/A o
=] 3 2
=] 37 F3ESMEZ, 49 IKBGA 8.0 mm - 8.0 mm - 1.0 mm VAD049
# 44 0of 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ ¥ EE 1/0 (x16) 3%, 1.8V

(infineon

STHEE
12 ITBER
12.1 ITHEH RS

TTEEB RS RIA T ERAEST M.
SB0KS 256 4 GA C H I 02 0

Packing type
0=Tray
3=13” Tape and reel

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

Temperature range [ Grade
I = Industrial (-40°C to + 85°C)
V = Industrial Plus (-40°C to + 105°C)

Package materials

H = Low-Halogen, Pb-free

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

Speed
GA =200 MHz

Device technology

2 = HYPERBUS™

3 =0ctal xSPI

4 = HYPERBUS™ extended-1O

Density
256 =256 Mb

BIEF

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

450f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™E Rl DRAM (PSRAM)

o _.
HYPERBUS™ ¥ [& 1/0 (x16) 2, 1.8V Infll‘leon ,

UWER

12.2 BXAE

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

K3 BRAS -k
. Package . :
Device . A ’ Model | Packing Ordering part .
. Density | Technology| Speed | material, and Package marking
family temperature number| type number
CHI S80KS2564GACHI040| 8KS2564GAHI04
S80KS 256 4 GA 04 0
CHV S80KS2564GACHV040| 8KS2564GAHV04
IR F AR 460f 48 002-31341 Rev. *C
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256 Mb HYPERRAM™EI /37 DRAM (PSRAM) Infineon |

(EPARTES

ZiTicR

Document
version
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Do you have a question about this
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Email:
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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
SSBABMHENNAE. B8, LARMEHTY
&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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