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256 Mb: #H# HYPERBUS™#EZ[HIHYPERRAM™ B I Eh7S RAM ( DRAM ) _
Infineon
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'lg EE S0
Read transaction timings Unit
Maximum clock rate at 1.8V V¢¢/Vecq 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 (105 °C) 1.55mA
Deep power down (105 °C) 15 A
ZAEE
CS# (2
—) [0
e}
—> § Memory
CK/CK# o
P
RWDS
Control »{ Y Decoders
110 Logic
DQ[7:0] Data Latch
<
RESET# i
—>
<« » | Data Path
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

ERUN

1 B

%)% 256 Mb HYPERRAM™ 284 B —FH/=E CMOS. ERIFTDRAM , 8 HYPERBUS™ %[, DRAM P&E%I{E

FAEETRIFISEIT, 3 HYPERBUS™ZOEN (FIF) REMNIXINHE NTFiEzs0, 24FRBIRIFT
B EEIEDRAM EIRIFTIZIE, BT ABEINEBETMRIFIRIE, EILEENER, DRAM PEFIFHER
SR, TERFEIAREGEHIE, Hitk, ZAEE AEFRMER {9587 RAM (PSRAM),

B FDRAMBTTIEIR G FaRiE T AR, EILERENREIZEHRERKE, UEEFERAITFRER
ZAERIFTIR(E. MRAFETEERIFRNE, WEVLIIRE AR B H R TR R GRS 0
FIRIRENGEIR o

1.1 HYPERBUS™ 12Z[]

HYPERBUS™Z—HMR(ES 114X DDR#ZM, AILIERIRE B E, DDR HNTE DQ[7:0] N/ AMHES £
SN ERRFARNMUEFT T, HYPERBUS™ EBVIRI B 1L MM ZBHYPERRAM™ES! LAY 16 fiife. —1
AP A HR SR E A BB LI DQ 55 LM MEMNAY 8 iITE. FEHARBLUIRERAR. FrER AR L
HFREA LV-CMOS, BIRERIITEERHES (OPN), 23FPIRERS! (Vec ) F11/0 $87R4T (Vecq) BBIRAI 1.8V
VCC/VCCQEJZ3 0V Ve Neeg (BRFR) ) ©

§<. HHEFIEIE(S Bi@id8 N HYPERBUS™ DQ[7:0] 55 &H, HiZUkis<. ity DQ 55 LAYEKIERT,
Bgh (CK#. CK) FBFHIHYPERBUS™YJ B 10 Mlx%dﬁaﬂzw 5L HUHE B HH BT HFF AR OXT T,

SMEREELA CS MIE< Ut (CA) ESHEMFIR, ARFRIHERNUER 6 I CAFT, EEEY
BIRENZERAM NS S N &R T4, HE CS WKEUHE L

CS# / \ /
|<itRWR=Read Write Recovery4-|<7t Acc = Aoce554ﬁ|
|-7Latency Count4-|
High = 2x Latency Count
RWDS —— Low = 1x Latency Count /_\_/_\_/_
RWDS and Data
are edge aligned
oarr £ 1 Gl Wl
FiCommand-Address—-| Memory drives DQ[7:0]
Host drives DQ[7:0] and Memory drives RWDS and RWDS

1 REVRIN, BRAIEIER I

RWDS @— M WAIES, ATET:

v EREVE AP EIEFT 58 MHYPERRAM™ESH(E IR B E FAVBTIE] (¥R IRENER)

v BEUBTDIREVEHIHEAE AHYPERRAM™ESHHZ I X 4B (fENIRFIS IRENEIREIE)
v YEUBFFAM E A EIHYPERRAM™ES T TE N BRI (FIFAB NIER)

v ENBURE AR R IR
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V (Infineon

ERUN

iR S & CA L HIZP2HAEl, RWDS 78 HHYPERRAM™IG &G, LU RERPRERETIMNIY]
BIRENFEIR o

EIRBEE RIS, RWDS B—MREUEEE, BUEER RWDS B RMMIZGITTF.

cs# | \ /
}d—tRWR=Read Write Recovery+—AdditionaI Latency —I tacc = Acc

|<—Latency Count 14+7Latency Count 24-|

RWDS — [ High = 2x Latency Count \
Low = 1x Latency Count L|

¥

CK#, CK

RWDS and Data
are edge aligned

. " " Dn Dn \Dn+1y Dn+1
oara s :

)-—Command-AddrESSA-‘ Memory drives DQ[7:0]

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

&2 RENRH, SMIMERTTE

TS NEIEEAEAE, RWDS FEnE M EUEF L RZE S M RWDS HIGH ik (T BT AE 7 iEds PRI
1EF) SR RWDS LOW ik (BMEETBNEFERR) o A LUER SRR EF s A EUEETT
FAFEN, REE—RXREAEANFEAZSTEFHTNEN. EENRRET, ik SEHRRPL

x$7Fo

cs# _/—\ [

)4— trwr =Read Write Recovery =|L tacc = Acc =||

|<7Latency Coun14-| CK and Data
are center aligned

CK#,CK

High = 2x Latency Count
RWDS — Low = 1x Latency Count [ \

oatro e
I'icomma"d'Address"‘ Host drives DQ[7:0]

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

A 3 SNfEH, BRAIRMER T

REFREARRKN, A8 TNHARER T —NMIFF. S1MRIREIREEE NI LUERER
AHAMEREFT,

|<@——— 16 word group alignment boundaries =~ — |

Linear Burst >

|

|4ﬂ5ﬂ6ﬂ7ﬂ8ﬂ9ﬂAﬂBﬂoﬂDﬂEﬂFhwﬂﬂﬂwﬂwﬂ

Initial address = 4h

Wrapped Burst >

on[1h]2n|an[an]sn|en]7n]sn]on[an]Bn]cn|Dn[En]Fh

\—

E 4 ZM5SEES TR
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
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EEEEREAE, HEMARAN CAEEMEFIR, HEFRENFAHNTURNKE, AREEEHF

EE, ARHEOERAUE. NERERTXEFE —RSSTHEA IR G H. TR ERE,
BRI MEER BT IaH UINFRI S N4 S:, BEEREURMERLL, e cs#iRRBIS®BEFT, &itER—RA
FAEESHIESY, NETEG BTFEMMEHEESHIERZTRNRAFIIRE, Htr]LIRES
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

= iR

2 R

256 Mb HYPERRAM™23 42 1.8V 881T#11/0. A2 BRIFDRAM . HYPERRAM™ 2849 EHIRHYPERBUS™
B0 MH#EO, HYPERBUS™IEOAE 81 (1FTiZE DDR¥IEZR) HENFERFE (16 ¥R
HHEA R, IREEFRES NN HERREM 16 (IHE (R MHILEE 81I) » EANEFRMENEREER
FREX 16 (%R (B EEIAIREN 8 fiD) »

——®| RESET# Veo :T

Veea
— | CS# DQ[7:0] |-a—p
—m| CK RWDS |-g—p»
— | CK#

Vss
Vssa

5 HYPERRAM™jE 1]
2.1 HYPERBUS™ %[

REREEZER NI EARRE X BRTHINAIZR A LT, ARZBHIAIRENIER tacc . TEZHIAYCA
fER, FiEZRmEER RWDS 5 S ESRIEREEEVIAERRIEM EIEINFAFENRIFTEYIE (tken)o 7E CA
e, B=1RHERRFIEEEFTANBRF 1AL, EIRE (HEN) FiamiiE, MuidEERD

(FHWAN) 5, FJUEEENHEBRUEIFSEMEIRFMZITIRE (BREN) Hitt#khiE. SEEBENE
MEREIRIUET, 2R BRI MFAERR IS PIRERAREN T —NELTT, UFRESAMERE. EIRE
S NSRRI ZETER ARSI T —17, AISRIAMIRFERAR(E, MMM 400 MBps BY
RS RCMIERR (1 F7 6 [EESZ) *2 (BHEF#E) * 200 MHz =400 MBps] o

pe =
1. CK# AFEHREET, BA%,
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

55 ER

3 554 8H

3.1 TN ETh k-1 p]
HYPERRAM™ (S LA T[1 MK, RBEFERESBIMHERERNS (#) B

®1 I/Of&E 7Y
Symbol Type Description

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

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

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

DQI7:0] Input/output transferred on these signals during Read and Write transactions.
Read-write data strobe. During the command/address portion of all bus
transactions, RWDS is a slave output and indicates whether additional initial

RWDS Input/output latency is required. Slave output during read data transfer, data is edge-

aligned with RWDS. Slave input during data transfer in write transactions to
function as a data mask.

(HIGH = additional latency, LOW = no additional latency).

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

HIGH state.
Vee Power supply Array power.
Veea Power supply Input/output power.
Vss Power supply Array ground.
Vssa Power supply Input/output ground.

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

RFU No connect

2. Cki BT EHNMER, EREESE, MBAEEHTREHE, B Ckt BN IBFEEEV 3
Vsso» 1BREEEED,
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HYPERBUS™ 1% ig1i¥ 15

4 HYPERBUS™ 1& 58 1¥1&

4.1 e </t BER AL B

Ffi8 HYPERRAM™ SR B ME AT AN AIRHE . HESFHATFERARE (CK={REBEFH CK#=5HBF) i,
CS# WMNREBF, BLEERAR. gI= M MIHER=1"FHIES/ML (CAO. CAL. CA2) EEREXHZ
Y. /Mt FFE AR NS DDR —REE W,

UTHERIES /MU EREX

= EASPN 2T

v HilE =SB FF (R T B N F F 2R A
- FESRTERTIARSREHNRRT (D) FFESMEEFES (CR), AT IRAIBHIFEHRETE HYPER-
BUS™ #& O _LIREXAE N &4 E’JM*M%EE?‘HJO

v N R ERERALMEEERAF .
o BARTT (FI¥D0) sk (Efusthil)
« BR5) (FTIARERTE) hhk (L)

CS# \

CK, CK#
DQJ7:0] 4<CAO[47 40]XCAO[39 32]XCA1[31 24]XCA1[23 16]X CA2[15:8] X CA2[7:0] >7
Be $< -k (ca) FE5IB -6
&2 CAUEMEIDQES
Signal CAO[47:40] | CAO[39:32] | CA1[31:24] | CA1[23:16] | CA2[15:8] CA2[7:0]

DQ[7] CA[4T] CA[39] CA[31] CA[23] CA[15] CA[T]
DQI6] 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]
DQI3] CA[43] CA[35] CA[27] CA[19] CA[11] CA[3]
DQ[2] CA[42] CA[34] CA[26] CA[18] CA[10] CA2]
DQI1] CA[41] CA[33] CA[25] CA[17] CA[9] CA[1]
DQI0] CA[40] CA[32] CA[24] CA[16] CA[8] CA[0]

3. B 6 E/RHYPERBUS™ LR AL HIRYEI =Y A HA,

4. EDBTEEY CK# IR BT ETo

5. EIREXMIE NfLimfAE), CAEESE#H“HRLXTTF,

6. BNFHHRNEIEMREZIEMNEENENIRFEHES], EA DQ7 A5 71, DQO A5 0 il
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256 Mb:
1.8V

HYPERBUS™ 1% ig1i¥ 15

H# HYPERBUS™EZ[1YHYPERRAM™ B R F Zh7S RAM ( DRAM ) o .
Infineon

R3 e/ ihit (i 53 - 10
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 =1 indicates 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 Bursttype |Bursttype=0indicates wrapped burst
Burst type = 1 indicates linear burst
Row & upper column component of the target address: system word address

Row & upper bits A31-A3
PP Any upper Row address bits not used by a particular device density should be
44-16 column . ;
address 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 device
dependent.
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.

Lower column [Lower column component of the target address: system word address bits A2-A0
2-0 . . I
address  |selecting the starting word within a half-page.

~,

/.

7. (TRIESAEBTEIESSMETIEMME XM —E 8818, HYPERRAM™IZEE2RM DR RIFEIfRIT B hER
TITH,

8. FMINLAFRITARKEHAVEAFMUE, FutHsH EEM T, LEEF—18F (16 FT) ¥
B1, TEREEFTIPRIREE S NEmbkh s X EFFIE,

9. #AIEEGHRIBTEIMITA LS (F51) AR MAIE O RIRBY A,
EAEBEEIHIR 16 FTHF DRI,

10. HYPERBUS™ this3thiit == 8] R &, {Ri%:
29 1TF0_E sk
3 MEF k(T
FMMINERE—NFRE (16fi=2FT) #HEE
29 +3 =32 fiithiik = 4G Ak, Z3FERK 8 GB (64 Gb) Hilik=S ]
KRR R BRI LA 29 AI1TA0_E 53k + 16 {1 R 7133k,
=35 KF =70 KF Rt =8,

ESRAMRRARRHTI 8
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HYPERBUS™ 1% ig1i¥ 15

won W [ [\ [
wos S\ [\ [\
DQ[7:0] 4\\—< Dn A X Dn B X Dn+1 A X Dn+1 B X Dn+2 A X

&7 REN LA M BE R E D - 1]
FiE2R R/ SHRENBIERERUAT M. ZSEMHEREEAN (BAN) NAXBHSE (R . Fit,

T iBas 45 RRY S RUm LA/ N Lo
231/ B HAE R BRI E B Kin LAY,

paS

11. B7 /87 HYPERBUS™ ERVIZEUE B —E 7. ZE D IHEY Ck# LIBLEZETo

12. %&?E% AXITE?, RWDS TR inHRIE 78 H IR IEEIER,
HURBAUETIEEFE (FRERSR)

14. ’éﬁ\ﬂj‘#ﬂﬂﬂ%imijt@i‘ SMFH, FHAAMTF RWDS EABNTEGZE, FBAIF RWDS T
PG EFIBZIEL

15. SN FHPREBIRIRL I MNSEHRNIRFHEY, HA DQ7 A% 71, DQO A 0 il

002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM )

1.8V

infineon

HYPERBUS™ 1% ig1i¥ 15

R4 EAVEASPN 2Nk €7 178 6
Word
Address Byte Byte .
space order position giatta bQ Bit order
15 7
14 6
13 5
12 4
A 11 3
10 p
9 1
Big- 8 0
endian 7 7
6 6
5 5
4 4
B
3 3
2 2 | When data is being accessed in memory space:
The first byte of each word read or written is the “A” byte and the
1 1 |second is the “B” byte.
0 0 | The bits of the word within the A and B bytes depend on how the data
Memo - - was written. If the word lower address bits 7-0 are written in the A byte
ry position and bits 15-8 are written into the B byte position, or vice
6 6 |versa, they will be read back in the same order.
5 5
Memory space can be stored and read in either little-endian or
A 4 4 | big-endian order.
3 3
2 2
1 1
Little- 0 0
endian 15 7
14 6
13 5
12 4
B 11 3
10 p
9 1
0
HIRFR 13 0f 54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HYPERBUS™ 1% ig1i¥ 15

Ra ENHE N FRARNSELRE «)
Word
Address Byte Byte .
space order position g?tta bQ Bit order
15 7
14 6
13 5
12 4 . . . .
A When data is being accessed in register space:
1 3 |During a read transaction on the HYPERBUS™ two bytes are trans-
10 o | ferred on each clock cycle. The upper order byte A (Word[15:8]) is
transferred between the rising and falling edges of RWDS
9 1 (edge-aligned). The lower order byte B (Word[7:0]) is transferred
Big- 8 0 |between the falling and rising edges of RWDS.
Register en d%a n
! ! During a write, the upper order byte A (Word[15:8]) is transferred on
6 6 |the CKrising edge and the lower order byte B (Word[7:0]) is trans-
5 5 ferred on the CK falling edge.
So, register space is always read and written in Big-endian order
B 4 4 | because registers have device dependent fixed bit location and
3 3 | meaning definitions.
2 2
1 1
0 0

CS#‘\J\
o\ [ [ ] |
oo\ [\ L
DQI7:0] 4\\—< Dn A X Dn B X Dn+1 A X Dn+1B X Dn+2 A X

= 8 BN SRR M BUR R E S -1

Gl

p=d

16. Bl 8 £ 7RHYPERBUS™ EMIB N\ 4B —EB 57,

17. EE N EHHAE], ISR,

18. RWDS E 5 NHURL iR El BIEEIREIES, AEVBER, BEXNE— "FHHRE—NFHHTHE
1, FHBRTFTH 3 FHEHIES N

19. 5 NEUEZ I IER, RWDS RZEMNIRT, FRIERAE, EXMIFRT, HBESNTENEK
BT, EXMERT, RWDS aJEEW MAIREN AR B F R FiF= AT,

RS 14 0f 54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HYPERBUS™ 1% ig1i¥ 15

4.2 REER (EEBETINFTEES)

HYPERBUS™EAMIERS h=HIBY, BiI¥F CS ARk aT M. AR, EXH CA FIIIIHhFIRIR,

7£ CAO 1, CA[47]=1 RTEHRITIEZEUEHI. CA[46] =0 RSIEITIEENIEES (8], (& CA[46] =1 RSIETTIE
ENFFRTEl, CA45] RnapohERE (BRIFLM) . —B caofl cal HEM 7T _EFIMAE, RENE
sk el LAIFF AR ERBESAIE] (CA[4T:16]) o CA2 (CA(15:0]) FRIRFMEITH R B AR ik,

PAS, HYPERBUS™Y & 10 ENMALIHETHECE FFes 0 FRERITHIKRBEEX NS EAM. HEN
IR P B RIFIIAIEIR T EAE T RWDS, NRTE CA FHAHAIE RWDS ARET, MHEN—DIERITEG
YNSRTE CA B HAHAIE]) RWDS NEEEF, NMSHBAFINIIERITE. —BEXEILRI 5T, AFMS
FriaREIaT AL RWDS FH it B AR R,

HrEkiEREE RWDS BIER IR M HI a3 TFe REENTE CS# NREBTHARMSAL AT, iR
MBSt ERHAAERANIZAK, URMLIEFESRHITS BRI
EIEHEARBRHRETEHERKEARSE, MEEHABETAFRIRINFRLSEE S8MEHRIRREIX
FEFR R RE— MRS, GE7ERE— Dbl 2 SMNEFITH L RR MMt ST L IR RY B,
SN, AJLUEENE Cs# BT s BT RAER 4 R IREV L Hhio

B EhREEB HIETT. 3 CS# AR, BIFhra]gERIF= M.

oot [\ —

[«—Additional Latency —

trwr = Read Write Recovery)|
[ [¢—tacc = AccesH

RWDS ——High = 2x Latency Count \ ’-(/_\—/_\_/_
Low = 1x Latency Count RWDS and Data
Latency Count 1 ——®re——Latency Count 2 ——¥| are edge aligned
DQ[7:0]
|<—Command-Address—-| Memory drives DQ[7:0]
and RWDS
Host drives DQ[7:0] and Memory drives RWDS
= sk A s [20-28
9 EEE MR ETIMITIIATER (20- 28]

p 5

20. & CS# FFEHE CK=LOW H CK#=HIGH B, 3ZZB5b.

21. EBohEa S Z i, CS#AIURMEBIEFEBEF,

22. CK# 2 CK 5SS BI4MB, ZE7BIHRY CK# AR LIET R T

23. —BCA23:16)#F3E3K, EBUARERA T IE,

24, FEEGER AL EF F2s PRIV IEIR(EE Mo

25. EXMREVR IR G, FIRERIHECAE LRI,

26. 7EILIREESRIS, CA HRIGIAY RWDS HIGH 38R & B inEiERH i R 0 B £ A A,

27. TS TE IR BV HIEA )3k B RWDS,

28. W FH1F2RIEEY, 4HHEEIE Dn A[T:0] 79 RG[15:8], Dn B I RG[7:0], Dn+1A A RG[15:8], Dn+1B JJ RG[7:0]o

HIEFR 150f 54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HYPERBUS™ 1% ig1i¥ 15

Cs# / \ /
}ﬂftRWR =Read Write Recovery 4-|<7 tacc = Initial Acces 4-‘

CK, CK#
High = 2x Latency Colunt
RWDS ————— Low = 1x Latency Count /_\_/_\_/_
RWDS and Data
l—— B — .
4 cycle latency are edge aligned
DQ[7:0] X

F*Command—Addres "‘ Memory drives DQ[7:0]

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

B 10 REVEH, TRESMOTRERE - %
4.3 BNEH (FEBIBETITN)

HYPERBUS™ EAIERS P HAY, @I CS Wik IaEH. A, 7E%H CAFIBIHAFBLIR,

TECAO A, CA[4T]=0RTEHITE X, CA46]=0FRRIEESNEETE, CA[45] "npHEBEER (&
o) o —B CA0F CAL R TITAI EFME, B NEFLe LAIFFARNERRES AR (CA[47:16]) o
CA2 (CA(15:0]) FRiRFMIZE I THBY B AnFithiit,

SRS, HYPERBUS™ W4 itEIHECE S 1Fes 0 FAVIERITHEUSEE XM Z N EHE, 15 ERhSAZRFRZE
RIMIREIER 1T 4E T RWDS, HNR7TE CA [AHBEAE] RWDS AEEEF, MBIEN—MIERITHEL MNRTE CA LA
HRig] RWDS AS BT, M=HHENEIMIEIR TG

— B XLEHERATESERL, HYPERBUS™Y & 10 =V REL BArEE. 5 AKIBESH#HIGEH O,
BINFHRNE—NFIEIBE CK W EF OB EMES IR, ME N FDE CK B TREAHIER,

1£ CA B ¥ E BAEAE], RWDS HITFfEZS KT,

ESNEEEmERE, RWDS AENUZOFEALIBE AXIRE, HEIEHTE NE RWDS AS B, ZF
TEEERBEMEY TSR, YEEHE NE RWDS AEBE TN, #IEBHBANEYIR, BFENES
NEEE i ERIE) IR Eh RWDS, HLtk EHAIHYPERRAM™ B EGER L RIE R E N EHN R RO NEEEE
MR, AHESMEANBIEHAKEIREHNE RERESFSS 0 H,

SEHYPERBUS™Y & 10 EHTE CS AR B AT SRR 8, FUEMSMEEH. FTREHAEHRANIZ
XK, URMBLIEEF#ESRSFTIHAR. FARANEEHABSREERAKERNET,. BREaRNELRS
EiR—IR, AENT—NMESIORFRUBRBN LR LN ES:, KMERKERLIRE S RES TUA R E
R, HBTERENEY, BILUEDIE cs# B T E BT RFERY 4 R i EVE .

ped

29. 7£ CA &R HAIE], RWDS AR, TEULIEEVERA, REEUREIRRRE— MR IERITE, FAlt
AR RFIEE M B EENIMNEIRBYFF I8,

30. W FZH7F 285N, B3R Dn A[7:0] J9 RG[15:8], Dn B JJ RG[7:0], Dn+1A JJ RG[15:8], Dn+1B JJ
RG[?:O]O
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V (Infineon

HYPERBUS™ 1% ig1i¥ 15

HEAMREAB NFAFHER TR FRRE— MU, BERZFENEBISEERN K.
B EhREEBRIETT. 3 CS# AEEBTH, BHhAgeRE= M.

s [\ ~

[<—Additional Latency —|

trwr = Read Write Recover

I [¢—tacc = Initial Access 4-(

S i :I - L o v | f o i ] h ] i A LA
RWDS—/High =2x Latenc:y Count \ f\—rD_
Low = 1x Latency Count — CK and Data
are center aligned

oara CEBICE T )

Latency Count 1 —<¢——Latency Count 2 —»

Command-Address*‘ Host drives DQ[7:0]
and RWDS
Host drives DQ[7:0] and Memory drives RWDS

Gl

= 11 BAEMIMIEERNS A EH#- 7

cs# _/—\ /_

Iﬁ—tRWR=Read Write Recovery =|| tacc = Acce .|

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

CK and Data
are center aligned

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

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

[¢«— Latency Count 4’4‘

DQ[7:0]

Gl

= 12 BNEH, TEIMIAIERB3-37]

p=

31. dR WL CK = {REB A CK# = m BB TR KL,

3. ERThEFRdE S 2R, CS#MTUREIZESHEF,

33.7£ CAHAiE], RWDS Ha7Ffi#2sIkEl, HiEm_TBEMINIERE A,

34, EAFIF, RWDS RinFBEHIIMIVIIALERE R,

35. £ CA EIHRZEEREY, 1&&{E1EIKED RWDS, LA IFEANHYPERBUS™ ENFAIGIKEN RWDS, FENMAMTE
FIMRMEIRLE R 2 514 RWDS IRENEB MIKEB T, LUEA MV HEIET N,

36. EHURERIEIES, RWDS HENIRE, LAERMILE 16 (I BRI Z RSN EIPES .

37. ZE R T RWDS #I3F T DnAFIF T Dn+1 B, LUFFT Dn B Dn+1 ABITERIITFES Ao

RS 17of 54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HYPERBUS™ 1% ig1i¥ 15

4.4 SPN 2 E T IPN)

SNREMBI =D HEERF A, REIETHSIHER CAx (F5</ituilh) E8. CAARERTEHRITEA
f&ha, FEERTMUTEMERLEE (BFRLN) -

TR RE NBTFEFESRTES No HYPERRAM™ 23 HIEIERE N FREKECARAAZ G RIZERT
NEIEE . YIIRERASTHNEANREE RWDS [FHA, HYPERRAM™IG T CA HRIBIMAZRIKEH RWDS, LAIE
T TFABVRERNRZ B R EEKIEIR, AT, RWDS BTEHYPERRAM™ZSH1ZUEI CAMIE—1F
T ZRIREIRY, WRLER, REHYPERRAM™ESFHIE RN B Fes T RIMNIEBER S N\ Z FiIREI8Y,
FEENLERASHERT, CAHAER RWDS REFRKEMIPBERNT, EXMERT, HFENEAEK
ESME CA B2 /S, HYPERRAM™ZBZMFRIRESALNE RWDS I, HEBEES NEIBERARENE RWDS EF
BEES. FENFEESERE NFAEIIRE) RWDS, FIERE NFEH RWDS fEAEIEEIZIIEE, B AR
HFMEFT (28FEAN) o

TIENE—TFT () HIE KBEAA, F24FT (B) HIE CK ITRE. SABIES CK/CK#
WANROXTT. HESFhEREY, AILLESFR cs# BT & BT RENSRIREETH. HHFEERIBET.

CK#, CK 1 i i i i \
High: 2X Latency Count
RWDS Low: 1X Latency Count
DQI7:0 [ ea V[ ea ) cA \ CcA ca \V ea V rRe V re |\
QW- ]4‘ [47:40] ‘ (B9:32] )\ [31:24] ’,r\\ [23:16) 15:8] ,"\ [7:0] f‘)\‘ (15:8) ‘;‘\ (7:01 ’/7
|« Command - Address—————————p>}<¢—Write Data—>]
(Host drives DQ[7:0], Memory drives RWDS)
= 2 A=[38. 39
& 13 FERT RIS

pa

38. FFER 5 NHRBREBIEIR, NN ZEE CS# LOW Z 5 RWDS IRENAY LOW B HIGH, ZH1F28 5 \HUE
FHEMEE—CAFTZE (BN#IER) .

39. RWDS 17728 5 NHB) A= EHIXEN, HYPERRAM™ZEZ RWDS IRZS, 1ARBENTEHIE, ®F5
BUREZmEAE, RWDS FETREH MANIREH AR B FHFRFES.
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

fFfiEgs=sia]

5 FiEER (e

5.1 HYPERBUS™ $%[]
&5 FiETEt S (BEFF - 16 i)
. System word .
Unit type Count address bits CA bits Notes
Rows within256Mb | 5)760 (rows) | A23-A9 36-22 .

device

Each row has 64 half-pages. Each
Row 64 (half-pages) A8-A3 21-16 half-page has 8 words. Each column has
512 words (1K bytes).

Half-page (HP) address is also referenced
as upper column address. A word within a
HP address is also referenced as lower
column address.

Half-page 8 (words) A2-A0 2-0
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM )

1.8V

HiFda=iE

6 B FRE(E

6.1

HYPERBUS™ 1Z[]

U CA46] Y, RIS NS I B 8 A,

*6 S1FER T bR &
] System | _ | _ — | 3127 | 26-19 | 18-11 | 10-3 — 2-0
CAbits | 47| 46 | 451%°1 | 44.20 | 39-32 | 31-24 | 23-16 | 15-8 7-0
|dentification register 0 COh or EOh ooh | ooh | ooh | ooh | ooh
|dentification register 1 Coh or EOh ooh | ooh | ooh | ooh | o1h
fgg'g“rat'on register 0 COh or EOh ooh | oih | ooh | ooh 00h
Conflguratlon reglster 0 60h OOh Olh OOh OOh OOh
write
f;rg'g“rat'on register 1 Coh or EOh 00h 01h 00h 00h 01h
\(,:V?ir;‘;'g“rat'on register 1 60h ooh | oth | ooh | ooh 01h

*

40. ST F L L MEIEEN, CA4SRILAN 08 1o CA45 AN 1, RANSZHEEEFEFEEE .

41 BEREIMARRRELE (BIF/4) EX. B, coh/Eoh AAHERMMSR,
BIFIRIRFFSR

6.2

BRIMRR. AHRERNFHFS, REEXY S HRBFIMESRAIES.

BHEEFERIFA:
v SR

 HKH

C BE

o FTHEUE{IER

o FlibHE{IEL

)7 A5 7728 0 (1D0) i 53 BT
Bits Function Settings (Binary)
[15:14] MCP die address 00 - Default
[13] Reserved 0 - Default
[12:8] Row address bit count 01110b - 256 Mb; fifteen row address bits (256 Mbit)
[7:4] Column address bit count [1000b - Nine column address bits (default)
[3:0] Manufacturer 0110b
HiEE 200f54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

ZiFes=ia

=8 IRBIEF 28 1 (101) I 5D
Bits Function Settings (Binary)
[15:4] Reserved 0000_0000_0000b (default)
[3:0] Device type 0001 - HYPERRAM™ 2.0

6.2.1 BEEMITR

2R FRIDRAMBET K/ (BB EE) AT LURIB A F1TAI UL R S ECRFARE, 40100 FREYFTHI3E(LIT
AN TN I 2R F ERFRo f580: 256 Mb HYPERRAM™ 284478 9 NFIMIHEIAN 15 DT, St 24
AU (FTIHIE) = 2%= 16MF (32MB)o 9 FIMIHHIURTREITE R 2°=512 NF = 1KB, {THHIEITEERT
FRIFEIRNE 32784 TR ERIFH. 1TIHEHA T ItERIFER.

256 Mb HYPERRAM™ B4 IDO 1B /7 OXOE86,

6.3 ST ialifhn]
FESEGE MR, SERBAEGEINS, YA T LTINS, SRR ER,
FERAEBA 16 [UTE N EH, DEAETENEHENEERNNE, TENBIER,

B EFESTEIERNEFEANFREITEN. SARRARTIER, BIENSEFEMCAZE,

5 N\HAiE] RWDS NEREMNIEEN, FTE CA EEREAIE] RWDS 1AL R EES IR, LUERTFESEIVILR!
MRS ETHT. ATHFEHRTESEANERENTES, MABENETFES, BLEFEFESAIRIER
BTN HFFERIFEXBIBE NIER, E&HFS5NEER, RWDS I RRFRIEEE, RAFE
BHW DM FTEEREEN, HEXKTFZ A,

REFEHSFRUNENEEHME/RIME. FAFRAMENRBFRARITEREXER,

P

v ENES NS FSHETEHAER1FIKED RWDS,

+ 7£ CAHAE], RWDS 5SS HFMESRIKEN, RABURTFESRETIRSIEERF. LRIFERAENEE
RIS No

» CARERESE, RWDSESMEEIEHES. FEHMIEKZIAIHER. FESHIENHNMEUEF TR
WINHENEENF 7o

FRENFFRR IR BRI IR VAR AR E R e ey, SRR RIEEN 16 (IR, WNRZEESZ
F, WRHERTHE, FEesNNB LS IREF#E2EE7ERNARE], 0B 9FrR, EiRiHHA—
& —, EFEURT CAHAE] RWDS BUIRES, IERITEIEECE ST 1728 0 1IRBGEIRFEL (CRO[7:4]) H7E Xo

HIEFR 210f 54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HiFda=iE

6.3.1 IEFFRO0
FE 7228 0 (CRO) AT E X HYPERRAM™ 234 FYER R ASHIA R SR ER . TIECBAAFIEE1E:
 [BEHKKE (16, 32, 64 T 128 FHXTFHKELIEA)
v BIEH KK
- EgEE (RETE KEMNXITTAHRMMRITIRE )
RABEE (RFAERIT—R, AEET—ERAFTIRNEERSE)
v FIRAEER
v ATTFER
- PSR SRE N RIS ERAEE R TR, MREREELER, FHESFALIERRIFER

FABNMAER AR . SARER TR RIER, MR S e iai 2RI 2 SAR0R]
HIER

o W IR EheRE
 REEE (DPD) BT

R BECEF 7523 0 (CRO) i 53 EC
CRO bit Function Settings (Binary)
1- Normal operation (default). HYPERRAM™ will automatically set
[15] Deep power down enable| this value to “1” after DPD exit

0 - Writing 0 causes the device to enter deep power down

000 - 34 ohms (default)
001-1150hms
010-67 ohms

. 011-46 ohms

[14:12] Drive strength 100 - 34 ohms

101-27 ohms

110-22 ohms

111-19 ohms

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

0000 - 5 clock latency @ 133 MHz Max frequency 0001

- 6 Clock latency @ 166 MHz Max frequency

0010 - 7 clock latency @ 200 MHz Max frequency (default) 0011
- Reserved

[7:4] Initial latency 0100 - Reserved

1101 - Reserved

1110 - 3 clock latency @ 85 MHz Max frequency 1111

- 4 clock latency @ 104 MHz Max frequency

0 - Variable latency - 1 or 2 times initial latency depending on
[3] Fixed latency enable |RWDS during CA cycles.

1 - Fixed 2 times initial latency (default)
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HiFR<E
R9 BCEZF 723 0 (CRO) i3 EE
CRO bit Function Settings (Binary)
0: Wrapped burst sequence to follow hybrid burst sequencing
1: Wrapped burst sequence in legacy wrapped burst manner
(default)
[2] 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,
itisignored.
00 - 128 bytes
) 01 - 64 bytes
[1:0] Burst length 10- 16 bytes

11 - 32 bytes (default)

ElI&EH%

EEHEZFRIFREFLR EXNFTHN—HFANEMESS, 2R SEENANKERLE, EE/5
AIARI ABRE O 16, 32, 64 T 128 FHHIIFAKE, EEEEHERE, HRIMEARM CAXEMNE
Fia, HEFEEENFANTTIORNKRE, ARLOERAFHNRIAMNE, ARHEOEREIRMUE, [
EHAEERTRXRFMALIESHEIEEFITETIZEAIR.

BAHER

BEHEANTFEBEEIMILEENHLEAKERNES, ARHELCIEEAREZINIT—ETTEIE, 4k
451k SRBAMH L IRFHITH, BEIEDRE CS# & BTERER, XMESERANOERENT—
MHEAFENEEHENRES, AFE—RIBRFIET S MELMUEETFT,
B—NMEFETMXBIETIRIET. A5, EREE—ITHREE, AJLUEEESTIT— N ESITIENE
%o

& 10 CRO[2] FEHIFEHRFT

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
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM )

Infineon

1.8V
H17 8208
11 E% K556 (HYPERBUS ™ Fii)
Wrap boundary Start
Burst type address Sequence of word addresses (Hex) of data words
(bytes)
(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, 29, 2A,
128 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E,
Hybrid 128 | "‘{.r aPONCe | xxxxxx03 |3F, 00,01, 02
en 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, 16,
64 17,18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00, 01, 02
Hybrid 64 th Vr\:rﬁr? orrmce XXXXXX03 |(wrap complete, now linear beyond the end of the initial 64 byte
enfinea 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, 21,
64 22,23,24,25,26,27, 28,29, 2A, 2B, 2C, 2D
Hybrid 64 thev;mlrl?r?e(;?ce XXXXXX2E |(wrap complete, now linear beyond the end of the initial 64 byte
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 byte
then linear wrap group)
08,09, 0A, 0B, 0C, 0D, OE, OF, 10,11, 12, ...
0C, 0D, OE, OF, 08, 09, 0A, 0B
Hybrid 16 16 wrap once XXXXXXOC (wrap complete, now linear beyond the end of the initial 16 byte
then linear wrap 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 wrap once XXXXXXOA (wrap complete, now linear beyond the end of the initial 32 byte
then 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, 16,
Wrap64 |64 XXXXXX03 117 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, 21,
Wrap64 |64 XXRXXX2E 15,23, 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 (1)3, 22’ 05, 06, 07,08, 09, 0A, 0B, 0C, 0D, OE, OF, 10,11, 12,13, 14, 15, 16,
e TE T 24 of 54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HiFda=iE

FIHEHER

B ESSE AN S ERT R AR E—ENVIRERFIT A BE S ERITHIES (CA) EEHTT, %

FIIBTER A tacce R taccFR B RVIERET S EUA T NI HEAE, SRESEEM 3 Il 7 NHERRAE,

CRO[7:4] FHYERA T EZRMAILRAB# 3. BIAMER 7 MR HER, AFEENIRERRNVIRIERE
(FAIREI RAEMA) ZH1, W= LIESAZBA 200 MHz,

MREFEFHENHE NN FFa TR ERA R EZESHIURFT, U RWDS {557E CA HiE]
THSHET, MIEREEBANTIMITGER, UARITFRIFHREETIEEIT Z A7/,

BirasTEENERIRZR BB SRR, 72 CAHAE, RWDS BJgE Nm BB (KT, CAHRiE] RWDS
B AR EIZTE CA ZENFFRIENRE, AANFREEVRERRRINFTFSRHE, AT
ETFERED| P 5 F 12 IR AR H I THITRIFTIRE,

B EHER

IR T —PMECEFFEHEDL CRO[3], BT TE CA HABIIAZ G RWDS IR N E BB EREMEFFREEF
RN FFRTEIERERREERNYRIER, IETEER M IRER, XMEENRIERS 2
RRFERIFZREX, ERENEXEEFmARIRHETEN FAEMR) MIRIER, EEERIEmA]
LABI L 3ELE HYPERBUS™ ¥ /B 10 TR I ISR VIS T A RIAE AV E it aE. EEEREEAIARY POR X
B8, RATREERLEEUURREELER, FATFIZYRER, XARHEEIMERR,
RWDS A =IRsh A= BT,

IXEhaREE

DQ A1 RWDS 554 M &, KEMBMRESMRIIKITMEN, EEFFFI CRO[14:12] IR T —iF
£ DQ[7:0] M RWDS St FEHM TG %, MIRIEBRAFRMAER DQ M RWDS S EHT, MMERAFRE MR
DA, TAMRRSERIESITN. BN PORREMIEEE 000b, AT ERER] At AFuEBHIH
=

o

FRRBPRER BT Z&H. MMIIEBE (1.8V) M 50°C T LRI Tk A1 E, RIET
2. BENRE (PVT) &4, BRVERESHEERR, MEIEEZE. BERRIEEADS, BARSE
Mo FEEIERMIR. BENABSICRENER, B SER.

AN G TERERESCERNNSIEESE—, LUARES TERHNRERCRGEE
BE,

AEEBR

L HYPERRAM™ eS8 F AR EERFARIETH, BJLUEE M CRO[15] N0 BEEBEF—M# R ERIFT (DPD)
BIIRFEEBIRS. 2 CRO[15] HUBFRA“07EY, 2BMHFRTE t ppp ) ATBIRFH N DPD IRZS, FHEFFERIFTIRIEER
==k, TEDPDIRET, RAM HREIEEEL (FRRIFTNILR) - iBH DPD RESFEER s HRBHL

=, 1T EPORIMITE(UIR{E, 1X CS # RESET# AJLURH DPD IRZE,
EDPDER TRBWIES. EZI1FE, 1BBREI0INREREB S5,
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HiFda=iE

6.3.2 ICETFaE1

FCEFFEF 1 (CR1) AT EXHYPERRAM™ERHRIRIFTEET IR/ RIFTEREFES KR, AJECEMNFMHEEE:
v EB5Y BT

VREKEERES

v R
£12 BB FEFE 1 (CR1) (i ED
CR1 bit Function Setting (binary)
11111111 - reserved (default)
[15:8] Reserved When writing this register, these bits should keep 0xFFh for future
compatibility
[7] Reserved 1 - reserved (default)
1-single-ended - CK (default)
[6] Master clock type 0 - differential - CK#, CK
. 1- causes the device to enter hybrid sleep state
[5] Hybrid sleep 0 - normal operation (default)
000 - full array (default)
001 - bottom 1/2 Array
010 - bottom 1/4 Array
[4:2] Partial array 011 - bottom 1/8 Array
) refresh 100 - none
101 - top 1/2 Array
110 - top 1/4 Array
111 - top 1/8 Array
10 - 1ps tcgy (Industrial plus temperature range devices)
[1:0] Distributed refresh 11 - reserved
’ interval (read only) |00 - reserved
01 - 4ps tcsy (Industrial temperature range devices)
TR SRS

SRR ERERY, BISRIRE AN E DB, CR1[6] R EEMARILE,
 ERRRIE GRAMER) T, ckt MARABA; BtEr R IMHRENSBFHEEF.

 EESHHIERT (BAK) , CKHRAATERT. EXOTAENIRLD, HERENSHK.

TR 53 BE S Rl

BB D A& RIFTEC & RFHYPERRAM™ AR YR FT iR EBR I 0 CR1[5:3] I8 E TR MERZPETIN—EF 7. KPR T
FUER. RINBLESRIFTEEAES,

EBEREE (HS)

HARRIBIT AR EHYPERRAMME R ERB R PHEIEN, A UBHETRESARERSUTEELZIIE,
¥ 15N CRL5], HNBEESWRERS. & cs# HRESHBMHIRE HS KEHE CR1[5] 1B 0, LthIH,
PORFEHE(IES R BRSNS, 1B IR PORFEGHEMSEARIF, MMPLLEEESSN
IR RE R R
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

HiFda=iE

pakith Wik

HYPERRAM™ 233K F 3 X MEDRAM P52, FEEHARFHEFNFAIEL. RIFIRERLUEIASIBR
FZMERTEMN, ZFERBYOMRIFTFESRMEY . XHENETIRENRSE, 7 88#HTT B ohRI#TiR
Fo NRENRFERF, NRFIZESERITRIHZISSEMBETERENER. NRERIFTHRZH
FHAFAIEEE B N, MF(E22I57E CA HAENE RWDS IREI RS BB, LIS RIERIAIE AR EEEIMY
FSAEIRRY 8], LAME AFRIFIR(EEF GBI Z IR, 9D HIRIFTIRIEERB B MRIFIRIEZ
BB RARIFER. RASZHRARFEREREZHI FR13 IR

]| 13 RELRERIPES R8P
Operating temperature (°C) Refresh interval tcsy (ps) CR1[1:0]
Tp<85°C 4 01b
85°C<T,<125°C 1 10b

DHARRFIRIEER ENPAITHREAFRRKEASEBI 2 HRARIFER, URLEENEZTENTE
MITHHARFIRIE. XAEEFRNKEIRE T LR, UWEEEFERZEHNITED iR rE.
LEFREIFR 9 CS LOW B KBET(E] (tesm) s tesw FFRAD B RARFTEIR. FHUBITEST tesy B, 7EEBT
tesm LRI LT MER o X O] LU ENEFEIEFIZZTERE tesy PRE BHR D KEIREI , SHEBIE
MBE M H R RHRITERAKERT tcsy WRARIES FHISREI o
MRIBAAR, ERICVEET, xARFERELK, EULLATLUEN tegy UAFBEKIEFR IR 8],
FNAILUMARZHFNEREFRBAELIERE, HENMERRPN ty B, HE, ErLUAETIE
S35 CR1[1:0]HYPERRAM™ i R EHSHE D A NRIFTIEIRR, AEEIGRZa#HITIRE,
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon
BORS

7 EORE

R AER T E8MEORSFRENZEOESE.
&R14 BEORSE
Interface state Vee/Veca CS# | CK, CK# DQ7-DQO RWDS RESET#

Power-off <Viko X X HIGH-Z HIGH-Z X

Power-on (cold) reset =Vcc/Vecamin X X HIGH-Z HIGH-Z X

Hardware (warm) reset > Ve / Veca min X X HIGH-Z HIGH-Z L

Interface standby > Ve / Veca min H X HIGH-Z HIGH-Z H
. Master output

CA >Vcc /Vecamin L T valid Y H

Read initial access latency .

(data bus turn around =Vec/Vecamin | L T HIGH-Z L H

period)

Write initial access latency .

(RWDS turn around period) zVee/Vecamin | L T HIGH-Z HIGH-Z H
. Slave output | Slave output

Read data transfer >Vce/Vecamin L T valid valid Zor T H

Write data transfer with initial . Master output | Master output

latency =Vec/Veca min L T valid validXorT H

Write data transfer without . Master output | Slave output

initial latency!*? =Vee/Vecamin |- L T valid L or HIGH-Z H

Master or slave
Active clock stop[3! >Vec/Vecamin | L Idle | output valid or Y H
HIGH-Z

Deep power down >Vcc/Vecamin H XorT HIGH-Z HIGH-Z H

Hybrid sleep > Ve / Veca min H XorT HIGH-Z HIGH-Z H

=

42. THAERME N (FHAERNE) %48 RWDS BIEHEHE, HYPERRAM™ BRI I44R 1T CARRIRIIR TN
RWDS, LUIETREEETELEKIER, ATFENENIBIELEM CABRZE, HYPERRAM™ES{4F AT RES 4k
40K RWDS IREPAMREEF, HER RWDS BET ST ENAFEFIRE NEIIXE) RWDS, FHE

IBE NTER RWDS (ENEUIERIDThEE, EABIERFMEFT (8FBN) o

43. BB HE L2008 “BRESELL” AR, DPD EE31 N REEE” PEER,

7£53 11k 30.

&

L=ViL; H=Vin; X=ViL 3 Viu; Y=ViLx Vins Voo BVon; Z-VooZVon; L/H=EHB; H/L="TFEG;
T=ZEEHmEAEIHE ; Idle=CK RIEEFEH CKt NEETF ;
Valid=FiE 2&ESEHERENRIEZEF

BIEF

280f 54
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

R
8 TeERETC
8.1 O

FNRETVEE ERBEHEHEIERN (CSt=3) BH—MEUA. BIEFEEORS, FIIRET, BRcst
#0 RESET# Z SMFR B N FI 58 H &R IS #5228

8.2 BRETHELE
ITER: BRAHEILEREER R URERT N,

B E IR DR TR EN SR E I R PSS HEDOXY o BTRIAERKE. SRHRERE
B8] tacc +30 ns B, SAZBEHERIRT. EEMEHEILRET, REEERBIFH LR EIEE
IS5 ICC6yD§§ 330189 “DCHFYE 7 Fio

HENNEIELEEHIRERN, BN ELLRSETR/DINFEERR. B EXLEEKIEBIEER
BEAA CS AT RERIFR BT, EFiEsSSBHTNIZEOMSERMEBTF tacc+30ns BHENE R HELLE, X7
TR GEIRGEE RN ERRARBINERRS. —BERYIRNHEH EshEIEE R, B
ENBRRME. BUENHEILRSHNERREER tesy BRBHle CSHMEER sy ZBIZNEEBF,

QENHLAFREFERS, MAIUEERMERNEAEIOELN. TR, BiBRESTFERANEEE
JJ:E]‘%EFO

Cs#
CK#, CK i I i i [ Clock Stopped ‘
Y 4
High: 2X Latency Count - Latency Count (1X) > “‘
RWDS Low: 1X Latency Count i \
\ RWDS&D ta are edge aligned
D7) \ o < waa ) wm >< tse )\ mo § 1 To X D[%,E Output Driven >< o X i ,7
- Comman d - Address- » - Read Data >
(Host drives DQ[7:0] and Memory drives RWDS)
s yern = 44
& 14 RENEIHE R A MBS EhELE (DDR) 4]
N
8.3 EENIE
==

ERERIR (HS) KE T, BRIBFERL (ins)o BIEME CRI[5] BN 0N HS RS 2B RTE t yo BT

B ESEES ??ﬁ%ifa‘l%ﬂﬁﬁ%%ﬁﬁlqﬂE’J%&#ET‘HSJK HAEIRE . R CSHER SR HIRE HS K

SHIGEN CRl [5]1& 7 1, Ittoh, POREL

EET#ELLJI%%?SI%%#F@HLE KREIRIRS. FEPORFEHEMNSZEARIFT, MMMBAH LB CEIET
BEEL, REFIHFIREEE tegrushiEle HFEAXLEEHMEL HS G, [HFRLTFEHNESIKIR

JIku*EHE’JJk Do

Cs#

\ \/ J v J \ \Y
CK#, CK A A X

La
RWDS L ow: 1X La

f cMD \/ CcMD \ ADR ADR ADR \/ ADR RG \/ RG
DQ[7:0] ——————— o A o <mm \ 318 >< nse) A o\ nse A\ ol

ata > Enter H‘y:r:‘d Sleep > HS >
I

thsn——— B

|- Comman d - Address >
(Host drives DQ[7:0], Memory drives RWDS)

15 HNHS 558
44. £ CA fEIFHAIE], RWDS REEF, 7EULIEEERE S, REEEES R RAE—MIBRIERITER, ERittis
V&t IEE MV BB ZIMNE RS FFEA,
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

TEERTC
\ i \ [
CS# | f
<less> |
it ——teas |
16 iBLH HS 55
+&15 BAKENESHK
Parameter Description Min Max Unit
thsin Hybrid sleep CR1[5] = 0 register write to DPD power level - 3 s
teshs CS# pulse width to exit HS 60 3000 ns
texTHS CS# exit hybrid sleep to standby wakeup time - 100 s
8.4 RERHE

EREIRER (DPD) RET, JHIEBRMWIRTHE RATEERAIKTE (Iopp )o BIZME CRO[15] N 0 # A\ DPD ik
Bo T toponETEIAPRIRINE, #EFEEFIJ%?;T%{’HEJL DPDRE T, ERETEIFHHBIERL (KRR
MMER) o ¥ cst Rt NREFARRNASETESHEHRY DPD KRS, LtbIh, PORIMEMHELL
B SR Y DPD RS,

IREIFFVRESEE terpppfYiEle SERIEM POR —4£, PORGREIFIREHEE tyMiEl. BHF LR
EfIEHIRE DPD 5, BHFLTS POR BEHEREVIRE.

Ccs#

CK#, CK )y X )

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

. CMD CMD ADR ADR ADR \/ ADR \/ RG \ RG \
par:0] FRERER R RED

Command - Address g\/’{léevtﬁljz Enter Deep Power Down DPD
(Host drives DQ[7:0], Memory drives RWDS) ~ — - &8¢ (OO

B 17 BE\DPDIEH
i tcsorob> |
-t ‘ texrorp :
& 18 iBH DPD 155
+&16 REEBNFEESH
Parameter Description Min Max Unit
Deep power down CRO[15] = 0 register write to DPD power
toppIN level - 3 Hs
tesppp CS# pulse width to exit DPD 200 3000 ns
texTDPD CS# exit deep power down to standby wakeup time - 150 Ms
e TE T 300f54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

BB HE

9 BB S

9.1 45 39 B K EE (H14"!

EFiEREEE -65°C E +150 °C
BEIFRRE -65°C & +135°C
EEEREESH ~0.5VE+(Vcc+0.5V)
i HH A5 PR B 37140 100 mA

Vee s Vee g 51 EABRS T Vo5 BUEBIE -0.5VE+25V
EREEE R

ANIKRIERY (JEDEC Std JESD22-A114-B) #EE28{4 2000V
#&AY(JEDEC Std JESD22-C101-A) 500V

9.2 BMAESEH

TEDCEMHT, WA 1/0 EEMNFRFETHN T Vssfl VocZiBlo 1EEREREIRARE], A I/0 TJREREE
VssZE -1.0 V BREBIT Vee+ 1.0V, F4EETIEIREEH 20 nso

VssQtoVeca [ (o
1.0V ——mmmmmm oo
- <20 ns o
E19 BRA il AR
. <20ns .
Vec+10V  —————==—7——"77
VssQ to VeeQ lj N ]
=20 BAIED HiRH

pe

45. 3IN\EX 1/0 55 LR/ DC BBIE-1.0V, TERBEFIEHAE, WA 1/0 FSRIEHT VssZE-1.0
V, REEREYIEHKIA 20 nso T E19 . HIAEK 1/0 155 ERIERA DC BB[EA Vec + 1.0 Vo TEFBEEIRHA(E],
HINTL /O S S AIREE T Vec + 1.0V, F4EETE1HIA 20 nso T B20 6

46. E—RABEE—NMEHXIHIAGIE, fEIERYE R e —F,

47. B FFEITIN“aX R AEEE [47] ” FAYIN DRI gES T2 thiE A A R, XRR— 1 EIEE;
HAB RS EXERHHE T ABIERISEH D PIETIEAEMEZ M THIHEEIR(E. S8 KHA
RFENZAIMEBRG T MBHTEMN.
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
Infineon

1.8V
SRS
9.3 H 8%
9.3.1 HIBiXAE
®17 FIgE R g e
Description Min Max Unit
Input voltage with respect to Vsso on all input only connections -1.0 Veept 1.0 \
Input voltage with respect to Vs on all /O connections -1.0 Veeot 1.0 \
Vccq current -100 +100 mA
=3

48. REFEEIR Vec/Necqo MIRASFRMH: Vec=Vecq, —RIMIE—MERE, RIMHANEZEL T Vsso

9.4 T{ESCHE
TEEREEN T —LeRE, EXERE 8RRt ERIET,

9.4.1 = e E
+:18 =EEE
. Spec .
Parameter Symbol Device - Unit
Min Max
Industrial (1) -40 85
Industrial plus (V) -40 105
Ambient temperature Ta Automotive, AEC-Q100 grade 3 (A) -40 85 °C
Automotive, AEC-Q100 grade 2 (B) -40 105
Automotive, AEC-Q100 grade 1 (M) -40 125
9.4.2 FBIREBE
+&19 EBREB[E
Description Min Max Unit
Ve power supply 1.7 2.0 v
e TE T 320f 54 002-31337 Rev. *C
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- P
256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) ® f
" Infineon.
B AE
9.5 DC 54
£ 20 DC f%E (cMOS F#B)
L . Value .
Parameter Description Test conditions Mi [29] M Unit
in Typ ax
| Input leakage current ViN=Vss to Ve, ) . 2
Li2 device reset signal high Ve = Ve max
only HA
| Input leakage current ViN = Vss to Veg, 15
L4 |device reset signal low only®® V= Ve max ) )
| Ve active read current ) 14 20
CC1 operating temperature range | cs# = /g5, CK@200 MHz A
) I m
| Ve active write current Ve = Ve max ) 16 22
CC2  |operating temperature range
CS# =Vcc, Vec = Ve max; ) 470 1200
full array
CS# =Vcc, Vec = Ve max; ) . 850
bottom 1/2 array
CS# =Vcc, Vec = Ve max; ) ) 700
bottom 1/4 array
Ve standby current CS# = Ve, Vee = Ve max; i i 600
(-40 °C to +85 °C) bottom 1/8 array
CS#=Vcc, Vec = Ve max; _ _ 850
top 1/2 array
CS# =Vcc, Vee = Ve max; ) ) 700
top 1/4 array
CS# =Vcc, Vec = Ve max; ) ) 600
top 1/8 array
| CS# =Vcc, Vee = Vee max; i 470 1550
cc4 full array uA
CS#=Vcc, Vec = Ve max;
bottom 1/2 array 1150
CS# =Vcc, Vec = Ve max; ) ) 950
bottom 1/4 array
Ve standby current CS#=Vec, Vee = Ve max; . . 850
(-40 °C to +105 °C) bottom 1/8 array
CS# =Vcc, Vec = Ve max; } .
top 1/2 array 1150
CS# =Vcc, Vec = Ve max; _ ) 950
top 1/4 array
CS#= VCC, Vee = VCC max; _ _ 850
top 1/8 array
Vcc standby current CS# =Vcc, Vec = Vee max;
lcca (-40 °C to +125 °C) full array i 470 2000
y=

49. H#34E100%£252 7 Mixlo
50. RESET# LOW JSEIM DPD RSB EHBEN Iccs EURMBYRUL, 1S RESET# LOW HABIRY ||, E[FFE

REE,

BIEF

330f54
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o f
o Infineon
B AE
20 DCiFE (CMOS HA) (»)
L. . Value ]
Parameter Description Test conditions - Unit
Min Typ!4°] Max
CS#= Vee, Vec = VCC max; _ _
bottom 1/2 array 1550
CS#=Vcc, Vee = Ve max; i )
bottom 1/4 array 1250
CS#=Vcc, Vee = Ve max; i ) 1100
| Vcc standby current bottom 1/8 array A
Ccc4 (-40°Cto +125°C) CS#=Vcc, Vee = Ve max; i i 1550
top 1/2 array
CS#= Vee, Vec = VCC max; _ _
top 1/4 array 1250
CS#=Vcc, Vee = Ve max; ) )
top 1/8 array 1100
Reset current (-40°C to +85°C) - - 0.55
e o CS#=Vcc, RESET# =Vgg, i )
lccs Reset current (-40°C to +105°C) Vec = Voomax 0.75
Reset current (-40°C to +125°C) - - 1
Active clock stop current
(-40 °C to +85 °C) ) o 2 mA
| Active clock stop current CS#=Vgs, RESET#=Vcc, i 17 30
CC6  |(-40°Cto +105°C) Vce = Ve max
Active clock stop current
(-40 °C to +125 °C) ) o 40
I Ve current during power upl® |E3#=Vee, Voc =Vee max, - - 35 mA
cc7 cc gpP Y Veco=Vee
[s0] |Deep powerdown current _ B
IDPD (_40 °C to +85 OC) CS#= VCC, VCC = VCC max - - 12
| [s0] [Deeppowerdown current _ _ ) 3
DPD (_40 °C to +105 OC) CS# VCC, VCC VCC max 15
| Is0] [Deeppowerdown current _ _ ) }
DPD (_40 °C to +125 OC) CS# VCC, VCC VCC max 20
CS#=Vec, Vec =V max; i 140 1100
full array
CS#= Vee, Vec = VCC max; ) _ 800
bottom 1/2 array HA
| [50] Hybrid sleep current CS#=Vcc, Vee =V max; i ) 600
HS (-40°Cto +85°C) bottom 1/4 array
CS#=Vec, Vec =V max; i ) 500
bottom 1/8 array
CS#= Vee, Vec = VCC max; _ _ 800
top 1/2 array
:

49. #3F100%£252 7 Mizdo
50. RESET# LOW SEIM DPD RSB H BT Iccs EM BRI, 13 RESET# LOW HAIEIAY I ZERJIT

REE,
BIEF

340f54
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

S
%2 DCHtE (cMOS D) &
. . Value .
Parameter Description Test conditions - Unit
Min Typ[49] Max
CS# =Vcc, Veec =V max; 3 B, 600
Hybrid sleep current top 1/4 array
(-40°C to +85 °C) CS# =Vcc, Vee = Ve max; . - 500
top 1/8 array
CS#=Veg, Vee =Vee max; - 140 1250
full array
CS#=Vec, Vee =Vee max; - - 850
bottom 1/2 array
CS# =Vcc, Vee = Ve max; - - 650
bottom 1/4 array
Hybrid sleep current CS#=Vcc, Vec = Ve max; i B} 550
(-40 °C to +105 °C) bottom 1/8 array
CS#=Vee, Ve =Vee max; ; - 850
top 1/2 array
CS# =Vcc, Vee = Ve max; . - 650
. top 1/4 array LA
Hs CS#=Vcc, Vec = Ve max; ; - 550
top 1/8 array
CS# = Vcc, Vee = Ve max; ] 140 1500
full array
CS# = Ve, Veec = Vec max; . }
bottom 1/2 array 9
CS# =Vcc, Vee = Ve max; ] - 900
bottom 1/4 array
Hybrid sleep current CS# =Vcc, Vec = Vg max; i B 750
(-40 °C to +125 °C) bottom 1/8 array
CS# =Vcc, Vee = Vg max; . -
top 1/2 array H0
CS# =Vcc, Vee = Ve max; - - 900
top 1/4 array
CS#=Veg, Vee =Vee max; ; - 750
top 1/8 array
-0.15x 0.30x
v | - ]
L nput low voltage Veeo Vecq
0.70x 1.15x
Vv Input high volt - )
H nput high voltage Veco Ve v
VoL Output low voltage i _ 0-20
put’o & oL = 100 pA for DQ[7:0]
VoH  |Output high voltage Vecgr0-20] - -

P
49. #3F100%£252 7 Mixdo
50. RESET# LOW SEIM DPD RSB H BT Iccs EML MBI, 13 RESET# LOW HAIBIEY I ERJFT

HIEFR 350f54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

B S
9.5.1 A
%21 SEALE RS
o 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
IO capacitance (DQx) Clo 3.0
IO capacitance delta (DQx) CloD 0.25

;5I1. XLEBFHIGITHRIE, HEREHFREM EHITINH

52. fl MR R RAKEME DN, FRIBIEPLATEBMEMIBHITNE. MEMVec. Veeg» HMFE
=5 (RNESERIN B=. DQRAFEIEZ.

53. 15 CK. CK#. RWDS F1 DQx ESHIBAEMNMAFTHEMINBRE, UAFRAFNESE
BEYELES, CS# BB EHAPAEE, AAECSHTAENR (KREBEF) MEIELIMEDQ 2
S A w1 b2 =B 2= LN ][ 752

*22 #pE
[54] e . - 24-ball FBGA .
Parameter Description Test conditions backage Unit
IR Thermalresistance |Test conditions follow standard test 408
(junction to ambient) | methods and procedures for W
0 Thermalresistance |measuring thermal impedance, per 8
) (junctionto case)  |EIA/JESD5L.

*
54. IWESEEBRIFIERIE; REEFNiHo

360f 54 002-31337 Rev. *C

2021-09-27
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

BRI

9.6 LeEafnta

HYPERRAM™ = fn B3 F B el L B #IIA I 2R A EBEMERRER. VM Voo BMERIFENN, = EBIRA
El Vee (min) A LRI EBFE, SR E t I EIRTERE BB HEE,

L EBHERIEIRISIEIR R, CSH MIIRBBRENNTE Voo LMERIE, BZE EBHAELNAET Ve (B/IME), RS CS#

IR BT, HIFEER tves» FILATE Voo M (CS#) ZBIEA—ME R LhieBFE, R
ReiFifath L8,

YN5R RESET# 7 EEBHAB) AR T, B|[IHSIER t,AHINEDN, BEE RESET# TASTBEF, ty JAHHETE
FAF I DRAM FEFIHAITRIFTIRIE AT H#ITRI I8 1E.

Nafesemia, SHFEIRIIERIETT,

Vee_VeeQ ——V¢e Minimum

| Device
| Access Allowed

Cs#

RESET#

\ B

21 RESET# S HB¥EN &

Vec_VeeQ AVCC Minimum
cs# J \

| . | Device
L
| ves | Access Allowed

RESET#

& 22 RESET# J9{{EB BT LB
=23 LS MK 6. 5
Parameter Description Min Max Unit
Vee Vcc power supply 1.7 2.0 v
Vec and Veeq = minimum and RESET# HIGH
tucs to first access 150 HS
ii >
55. FEBEUBYE] (tycs) BRIEIRAFEHITEGE W (ZAE) .
56. Veco RYBBEX IS Ve HBFE
57. Ve R PTRE R IR 1ERT,
e TE T 370f54 002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

BRI

9.7 1

HYPERRAM™HERJR (Veo) FEZE Ve BIEEBIE (Viko) A TEY, HYPERRAM™Z3# AN BRI, TEEBIRIEIE
E Vss BFHAIE], Voo MIRIFNTFEHEFET Veco TE Vo BF, B RKEESFEYIEIE.

Ve AR R FEHF T Vecq (Veez Vecg)o

EBRTEHBEREE V o LU THAE ,, ¥IRREREDLSA FEEBREAN (tpp) MEE Vec E1I(Vgsy)
T, UWEERBREBXRAZE Ve /IMENIEWRIIAL. I E 23,

WREREIIER Voo FRIFTE Viko AL, SBHEBERSVBURES, HEVcBXRXETF Ve IMERIE
BILE. AR Vee RIKTF Vet BRI IIE tpp , NFEAFRIEPOR FIZEEBINIT,. EXMIBERT, RE
MR 8 R fRES M IEMAI AL,

A
Vee (Max)
V - o
cc No Device Access Allowed L
Vee (Min) —— —
fvcsr Device Access
Allowed
Viko
VesT — |
- .
tpp
-
Time
E23 N BETRE

AT ER /Y48 T HYPERRAM™ B8 F HYI BB SR AS AH X 5 E

=24 3.0 ViR B E R AP
Symbol Parameter Min Max Unit
Vec Vecpower supply 1.7 2.0
Viko Vcc lock-out below which re-initialization is required 15 - v
Vst Vcclow voltage needed to ensure initialization will occur 0.7
tep Duration of Vcc < Vrst 50 - ys
e TE T 380f 54 002-31337 Rev. *C

2021-09-27



256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

BRI

9.8 BEHEA

RESET# I NIR Mt 7 — Mg 23R Bl R VRS 4 75 7o

£ trenHAIE], BREREIRU IcosEBIR ANER RESETH 1F4RIFIR BB BT trenBYiE], BFEREIRUK CMOS FFHLEE
7 (lcca)o 2 RESETH# RFFREET (trpHRIE]) LM trenBAIE], RAIFEDZ(LH

FEFE (G IT AT 20!

 FECESFRMEEHAAME

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

v SRR LR E I BIRTS

RESET# RSB ¥/, FREBRIFIE(F. BT BRIFTIRIEE RESET# LOW HAIBNFLE, EEFU*FEFNL‘I‘
HREEEFTHIIME, RFELEITRIRETATER 13 FRALERVPESIRIFTBEIRARE . XIS
M E(UHAB B Z IRILRNE K DRAM FEFEHE. EVINVIRTE DRAM [EFIRIEEREHEMNEER, H
EHTINEEAIFRFRIEIE.

L N
[ |
RESET# \ /
L
.
| iRPH
CS# \
& 24 W4 SN F
& 25 EBEMNEUSH
Parameter Description Min Max Unit
trp RESET# pulse width 200
try Time between RESET# (HIGH) and CS# (LOW) 200 - ns
trpH RESET# LOW to CS# LOW 400

HIEFR 390f 54 002-31337 Rev. *C
2021-09-27



256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM )

1.8V

B AR

10 GRS F I

AT BB 3488 7 HYPERRAM™ S84 BY R AIAR BVAB X 75 o

10.1 AR B <5

(infineon

Valid_High_or_Low ><

High_to_Low_Transition

Low_to High_Transition

\
/

High_Impedance -

& 25 IRTEHRAY X< 7
10.2 AC M54
Device
Under C
Test 1—]: )
= 26 i i B
=26 M RG]
Parameter All speeds Unit
Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 V)[58] 1.13 V/ns
Input pulse levels 0.0-Vecq
Input timing measurement reference levels Veco/2 v
Output timing measurement reference levels Veco/2

p=S
58. Fi SR R 1R A LA N R

59. B N A1 B = LA V(:(:Q/2 BY CK/CK# KX AEZE,

BIRFA 400f54

002-31337 Rev. *C
2021-09-27



- P
256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) ® f
1.8V Infineon
GRPE SIS
VeeQ
Input VecQ /2 ><..q Measurement Level >><VCCQ / 2 Output
Vss
27 58NS A0 2 By S 60!
10.3 B $h4FIE
= tck o
~—foknp > |- tekHp =
CK# - — T /T T T M\
\ / \
Vix (Max)
VecQ/2
Vix (Min)
\ / \
CK - — - — _
B 28 B epi
®27 BB 61 - 631
200 MHZ )
Parameter Symbol . Unit
Min Max
CK period tex 5 - ns
CK half period - duty cycle teknp 0.45 0.55 tek
CK half period at frequency
Min =0.45 tcy Min teknp 2.25 2.75 ns
Max = 0.55 tck Min

p:

60. 93 CK/CK# XTRYI N7 283 BT R X RN ERY

61. FLIF +5% BIESEhHLBh

62. B/VAE (BKte) BURTFERA CS#RATE (tesy) « FIBIERMHFAKE,
63. CK 1 CK#t INRIZR M A =1 V/ns (MNRREAESMEN S 2V/ns) o

BIEF

410f 54

002-31337 Rev. *C
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256 Mb: # HYPERBUS™EZ[]FIHYPERRAM™E Rl F 5h7S RAM ( DRAM ) o .
L8V Infineon

B P A%
Vip g (Miny-———f —-%————————————————— ———
:;E Vib ooy (MiN)— - —fr - ———~— - - - —— — ——— —— — — — —
N
§ «——half cycle——»
é‘ -Vio oc) (MiN) = —jf— ——————————— R i ——
g Vip@ag (Mn)-——-——-—-————————— - —F ———— — ———
a
time
& 29 =S8 (CK/CK#) HINIEIR
28 Bt AC-DC EBSAF IS4 65
Parameter Symbol Min Max Unit
DC input voltage Vin -0.3 Vgt 0.3
DC input differential voltage Vibioo) Vecox 04 Vet 0.6 y
AC input differential voltage Vioiag) Veco X 0.6 Veeg* 0.6
AC differential crossing voltage Vix Vecox 0.4 Veepx0.6
y=

64.Vp & CK ERVMINEBTS Ck# LRVMINEFEZ BRI EEIRE,
65. Vix INKAZ AN E B FREFITEF T BARSSHFBIVeco/2, HEXTIRER Ve BIDC BFRIZ L,

RS 420f 54 002-31337 Rev. *C
2021-09-27



256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .
L8V (Infineon

B AR

10.4 AC 451
10.4.1 REEE

+ 29 HYPERRAM™ % B IR EXBY FF S ¥
Parameter Symbol .200 MHz Unit
Min Max
Chip select high between transactions tesmi 6 -
HYPERRAM™ read-write recovery time trwr 35 -
Chip select setup to next CK rising edge tess 4.0 -
Data strobe valid tosy - 5.0
Input setup tis 0.5 -
Input hold t 0.5 -
HYPERRAM™ read initial access time tacc 35 -
Clock to DQs low Z tooLz 0 -
CK transition to DQ valid tewn 1 5.0
CK transition to DQ invalid texol 0 4.2
Data vaTlid (tov mip = the lesser of: tewe Min - tego Max + te Max) or tegye Min t e 6 145 ~ ns
- teko MIN + teyp Min) oY
CK transition to RWDS valid tekos 1.0 5.0
RWDS transition to DQ valid tpss -0.4 +0.4
RWDS transition to DQ invalid tosh -0.4 +0.4
Chip select hold after CK falling edge tesy 0 -
Chip select inactive to RWDS High-Z tos, - 5.0
Chip select inactive to DQ High-Z to, - 5.0
Refresh time e 35 -
CK transition to RWDS Low @CA phase @Read tekosk 1.0 5.5
EAPNR e ——
67. toy NI B SE, TRTHENERRE, MEREBNERRIE,
e TE T 430f54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM )
1.8V

B AR

infineon

|-_t CSHI —I tCSM —I
Cs# / \ /

|“Q}SS"| tCSH
trwr =R|ead Writle Recovery _'l‘itAcc = Access —-l ‘ltcss

I"ltst | |-7—4 cycle latency —-l tekos —-ltDSZ
High = 2x Latency Count

RWDS — | ow= 1x Latency Count [\ O\ —

tDsls —toz
tis "'|t|H _tDQLz’| teko +tDSH

20)39: ) &2 \
|<—Command-Address —-| RWDS and Data Memory drives DQ[7:0]
are edge aligned

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

CK, CK#

DQ[7:0]

& 30 RENES Fr & — ER|EIMER

cs# | \ /
|
|<—tRWR =Read Write Recovery —-|<—Additional Latency =|| tacc = Access =||

cycle latency 1 —-|<—4 cycle latency 2 —-|

tDSV tCKDS

t
Rwps —————/ High = 2xLatency Count '\ }_(/_\_/_\_/_

Low = 1x Latency Count L‘
tCKD

Dn Dn \Dn+1\{ Dn+1
A B A B

Memory drives DQ[7:0]

DQ[7:0]

Host drives DQ[7:0] and Memory drives RWDS and RWDS
& 31 AN RS P B —— R EMIMNVIER
CS# /

tosz >

tekos 4
4 toz—>
RWDS ’,r’
DSs
teko— Ltcr<D|

L t
tDQLZ—>‘ tCKD"‘ - tp tosh

Dn Dn \ Dn+1  \ Dn+1
A

DQ[7:0]

32 iR G FEee - 7]
p= 3
68. t ckp M t ckot NEEE X T BB MHEARRIAFLER U E,
69. tpss Mtpsy X T DQ #HXFF RWDS AY4%:1%ET (8], XE CK El DQ ZEIR Z [BIRY B i fRZEtckp F CK F
RWDS ZE3R tcyps o
70. 5F DQ #1 RWDS 2HEREAVIAHZERY, B tekp F tepps BER—EHE (LHERMILEET )

RS 44 of 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .
Lav (Infineon

B AR

10.4.2 SPNE2]

30 EANREFES#
200 MHz .
Parameter Symbol - Unit
Min Max
Read-write recovery time trwr 35 -
Access time tacc 35 - ns
Refresh time o 35 -
Chip select maximum low time (85 °C) tesm - 4
Chip select maximum low time (105 °C and 125 °C) tesm - 1 us
RWDS data mask valid tomy 0 -
k_t b t o
CSHI T "CSM ']

toss = tosh
trwr =Tead Writ? Recovery tacc = Access 4-‘ tess

/A A VY A W A W A U A G A U A G 0

tosv 4 cycle latency ts
; tosz )"tomv "(tm
High = 2x Latency Count

RWDS ————  Low = 1x Latency Count r \ /__\ /_-_

tIS
)‘"tls 4"‘tlH ""tlH
DQ[7:0] (47:40 X39:32 X31:24 X23:1e X15:8 X 7:0 ) (_Dn x DBn Dn+ Dré+1 )
Ficomma”d'p‘ddress 4" CKand Data Host drives DQ[7:0]

are center aligned

CK, CK#

Y

Host drives DQ[7:0] and Memory drives RWDS and RWDS
= 33 EANFE — TEIMNER
HIRFR 45of 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .
L8V (Infineon

B AR

10.5 By Fr&E B

A
\ 4

CK, CK# Vr ----

VSSQ

D TSy b pefffen 0 nfes o puifen o
Veea [\ f

RWDS Vi
/ \ / Vi (max)

V|H(min)

VSSQ

D BTS2 BRTES 20 RS a0 BRifes o

Veea \ ./ \\/ \ i/ Vin(min)
oara A A .
Vews 77N 7\ 7\ w(max)
=] 34 DDRRINSE BT
i‘ tsck >
VCCQ I i —_—
RWDS :
Vssa i i
—tosP> & —ls P
Vecea [ i
\ /7 O\ /7 S\ Vo)
DQ[7:0 Vi % '
R D) () (G
Ve VAR NN 77 XX /7 XX oL
& 35 DDRIHESE B
HIRFR 46 of 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .
L8V Infineon

bl

11 YO

11.1 FBGA 24 IR 5 x 5 [ %I ¥t
HYPERRAM™ 284K FBaR L EKMBES! (FBGA). 1 mm 8]EE. 24 Bk, 5x5EKFEFFEE, FARTH6mmx8

MMo

1 2 3 4 5
A . . \ . \ . . .

RFU  CS# RESET# RFU

B . . . . _

CK# CK Vss Vce RFU

VssQ RFU RWDS DQ2 RFU

VeeQ DQ1 DQO DQ3 DQ4

E . . . . .
DQ7 DQ6 DQ5 VeeQ  VssQ

& 36 241K FBGA, 6 x8 mm, 5x5EK¥fiE, {FHIE
RS 47 0f 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM )

1.8V

Infineon

bl

11.2 HEE

(D1}
A 122
Aalo.15]C @ 4] rl
(2%) ‘ |
| 5 00 b oo
i | 4 OO0 ¢ OO0
—t——— P—— e — - [E LRt -o- 00— -© —  [E1
! — o O I O O
‘ 1 o O o -+
‘ 4
|
INDEX MARK [ I E D B A \_
PIN Al (B] PIN A1
CORNER TOP VIEW =[.15[C] __ CORNER
(2x)
| BOTTOM VIEW
A ] } /0.20[C
0 e L

L,

1
6\ SIDE VIEW
24X @b
H]El
DIMENSIONS
SYMBOL MIN. NOM. MAX.
A - - 1.00
A1 0.20 - -
8.00 BSC
6.00 BSC
D1 4.00 BSC
E1 4.00 BSC
MD 5
ME 5
N 24
@b 0.35 0.40 0.45
eE 1.00 BSC
eD 1.00 BSC
SD 0.00 BSC
SE 0.00 BSC

NOTES:

H ow N

>

mo

DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994.

ALL DIMENSIONS ARE IN MILLIMETERS.

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

"e" REPRESENTS THE SOLDER BALL GRID PITCH.

SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.

SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"

DIRECTION.

N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM
C.

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

POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.

WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.
"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

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

OR OTHER MEANS. 002-15550 *A

JEDEC SPECIFICATION NO. REF: N/A

= 37 sRILIRHMBPES 24 TR 6 x 8 x 1.0 mm (VAA024)

BIEF
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM )

Lav Infineon

TWER

12 ITBiER

12.1 ITaER GRS

TTBEG RS HUATBRASTMN:
S80KS 256 2 GA B H 1 02 0

Packing type
0= Tray
3= 13" Tape and Reel

Model number (additional ordering options)
02 = Standard 6 x 8 x 1.0 mm package (VAA024)

Temperature range [ grade

I= Industrial (-40 °C to + 85 °C)

V= Industrial Plus (-40 °C to + 105 °C)

A = Automotive, AEC-Q100 Grade3 (-40 °C to + 85 °C)
B = Automotive, AEC-Q100 Grade2 (-40 °C to + 105 °C)
M =Automotive, AEC-Q100 Gradel (-40°C to + 125 °C)

Package materials

H = Low-Halogen, Pb-free

Package type
B = 24-ball FBGA, 1.00 mm pitch (5x5 ball footprint)

Speed
GA =200 MHz

Device technology
2=HYPERBUS™

3 =0Octal xSPI

4 =HYPERBUS™ Extended-10

Density
256 =256 Mb

Device family
S80KS - Infineon Memory 1.8 V-only, HYPERRAM™ Self-refresh DRAM

RS 49 of 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .

L8V Infineon
ITHER

12.2 BXAE

HEFASRIIE T IHYIAEHNHNEE, |31 SHENASHIBEHMER. NEBIAMTEHSRIA
BUHTBEMELNAS, BEEHINHENRR.

#&31 BRAS -InE
. Package .
Device . A g Model |Packing . .
..~ | Density | Technology |Speed | material, and Ordering part number|Package marking
family temperature number | type
S80KS 256 2 GA BHI 02 0 S80KS2562GABHI020 8KS2562GAHI02
S80KS 256 2 GA BHI 02 3 S80KS2562GABHI023 8KS2562GAHI02
S80KS 256 2 GA BHV 02 0 S80KS2562GABHV020 | 8KS2562GAHV02
S80KS 256 2 GA BHV 02 0 S80KS2562GABHV023 8KS2562GAHV02
12.3 BXAE — FEML/AEC-Q100

]32 5 T R EEMRK/AEC-QL00 IAIEH I I BEMEMEE, ZFRIGHEEHA SRR M E o
MEBHRINGEASHN AR THEEMELENAS, BFEIEEMIIHEERR.

{9 AEC-Q100 £k ™= iRt E F=Zh 4t ERZR (PPAP) S2#%F,

BFEERTS 1S0/TS-16949 xR I R ik N B A= mA e S PPAP

AEC-Q100 k™= mMVEIEHIER AT ERT S 1S0/TS-16949 FIE K,

+ A
él:l ==

{EFBY AEC-Q100 K= 5o IE

S FAFERN G 1S0/TS-16949 TRAERNREImN A, Bl RS PPAP SZHFHY AEC-Q100 47 dro
+®32 BXMAS — FMPK/AEC-Q100
. Package .
Device . A ’ Model |Packing . .
. Density Technology| Speed | material, and Ordering part number/Package marking
family temperature number | type
S80KS 256 2 GA BHA 02 0 S80KS2562GABHA020 | 8KS2562GAHA02
S80KS 256 2 GA BHA 02 3 S80KS2562GABHA023 | 8KS2562GAHA02
S80KS 256 2 GA BHB 02 0 S80KS2562GABHB020 | 8KS2562GAHB02
S80KS 256 2 GA BHB 02 3 S80KS2562GABHB023 | 8KS2562GAHB02
S80KS 256 2 GA BHM 02 0 S80KS2562GABHMO020 | 8KS2562GAHMO02
S80KS 256 2 GA BHM 02 3 S80KS2562GABHM023 | 8KS2562GAHMO02
e TE T 500f 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .
L8V Infineon

4EREIE

13 FERRIE

<33 AP e BV4ERRIE
Acronym Description
CMOS complementary metal oxide semiconductor
DDR double data rate
DPD deep power down
DRAM dynamic RAM
HS hybrid sleep
MSb most significant bit
POR power-on reset
PSRAM pseudo static RAM
PVT process, voltage, and temperature
RWDS read-write data strobe
SPI serial peripheral interface
XSPI expanded serial peripheral interface
e TE T 510f 54 002-31337 Rev. *C
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256 Mb: FHYPERBUS™{E[]HYHYPERRAM™H R Eh7 RAM ( DRAM ) o .
L8V (Infineon

AR

14 & =Ll

14.1 [} _=<Rivi
%34 SR
Symbol Unit of measure
°C degree Celsius
MHz megahertz
MA microampere
us microsecond
mA milliampere
mm millimeter
ns nanosecond
Q ohm
% percent
pF picofarad
v volt
W watt
e TE T 520f 54 002-31337 Rev. *C

2021-09-27



256 Mb: #HYPERBUS™E[1HYHYPERRAM™H RIF 57 RAM ( DRAM ) .
18V Infineon

BITIER

ZiTicR

Document A
version Date of release Description of changes

*C 2021-09-27 |Publish to web.
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