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Read Transaction Timings Unit
Maximum Clock Rate at 1.8 V V¢/VccQ 200 MHz
Maximum Clock Rate at 3.0 V V¢c/VecQ 200 MHz
Maximum Access Time (tacc) 35ns
Maximum Current Consumption Unit
Burst Read or Write (linear burst at 200 MHz, 1.8 V) 60 mA
Burst Read or Write (linear burst at 200 MHz, 3.0 V) 72 mA
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

1 PR

3 K% 128-Mb HyperRAM™ 23 B —FM= 1R CMOS. ERIFTDRAM , ® 48 HYPERBUS™ #%[, DRAM fE5I{E
FAEET RIS EIT, H HYPERBUS™ O XN (F1F) RENIXINHE NTFiEes0, 24FRRIRIFT
FHIZIEEIEDRAM_ ERIFTIZIE. BT AT EIVERTMRIFIRIE, ELLEENER, DRAM [EFIFL
GESEIT, TERFENTIREEHIE, Alt, ZAFEEERMERAHERS RAM (PSRAM).
HFDORAMEBTERE L MR ERIF, FAILERENBFIREHLERKE, UWEEFEN A FAS
BIERIFIR(E. WRAFEETHERIFIRE, WENLIPRGIERBIFLLET B H A FEREIa T AT gm0
FIEIEENIEIR

1.1 HyperBus #%[]

HyperBus @ — K5 S 114 DDR#ZO, BILMBEZHRIREHFMLE, DDR HMYTE DQ[7:0] MN/FHHES
EEANNHERRFRE N EIEF T, HyperBus ERNIET S Z B MNIER HyperRAM FE5I_ EHI—FR 75 16

fii%. — I ERRLUESRM DQ 55 LA MERRY 8 iiFe. FBIeh ARG RAR. FIEH
NSRS LV-CMOS, 1B AERITTEERHS (OPN), 23k B1EBES! (Veo) I 1/03BRAT (Veo)
EBJRAY 1.8 V Ve Q B 3.0 Wec /V ccq (FTRHR) )o

<. HHEAIEIE(S 238138 > HyperBus DQ[7:0] 5 51%4, ZiEWHES. itk DQ 55 AR,

Bteh (CK#. CK) FBFH HyperBus MiISEHEFKIER, ? LHHIHERHHE IR OXT T,

BMEHERLL CS MIE<THIE (CA) (ESEMIFIR, ARFFIREshELRLUZH 6 I CAFT, 1ZEEZEY
BIREGERMIRENH S NBUEE, HE CSWBUHE L

Cs# " \‘ [
)-—1RWR—Read Write Recovery—+7 acc = Access—a‘
FiLalency Count—n‘

High = 2x Latency Count
RWDS -\ Low = 1x Latency Count /_\_/_\_/—
RWDS and Data
are edge aligned
oara :

iﬂ—Command-AddreSS% Memory drives DQ[7:0]

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

A 1-1 SIS, MR

RWDS @— T WAES, BFHET:

o IREVERIFPEIRF A M HyperRAM 23 HE 4R T HAVBTE] (FDIGIREGEIR)

v HEIETEIREUEHHAIEI MHyperRAM SR HERIEI T 4T (1FRIREIS IRENEIEILRE)
v BEURF A MEHZTRE HyperRAM 21T NRHIET (M85 NIER)

' B N\ERE HHAB Y SR R ik

/f FIIRREIR R BB T = Ix IR IHEU AE A TR F . 128 Mb HyperRAM o
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HyperRAM Rl TDRAM ( H
3.0V/1.8V. 128-Mbit. ZFHK-E (14R) Infmeon.

R EE AN CA Fiamab 7 HAE], RWDS 783 HyperRAM i& &ML, LUEREFRPEEREMIMNINIA
BREER,
EIREIEEHETEF, RWDS B—REUEEE, BUEER RWDS R IRMIZEITTF.

cs# | \ f
|Q-IRWR=Read Write Recoveryvlo—Addilional Latency % tace = Acc -Il
|~—Lalency Count 1—-|4—Latency Count 2—U|
rRwDS — I High = 2x Latency Count

Low = 1x Latency Count RWDS and Data
are edge aligned

|¢—Command-Address—l| Memory drives DQ[7:0]
and RWDS

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

CK#, CK

DQ[7:0]

=1-2 BREVE
EBNEIREHEAE, RWDSIETE MNMURFEMIEE W RWDS HIGH Bk (TR EBE T 2Bz fEeshask
EF) ki RWDS LOW Rk (BB BB NTEERS) o T UER BRI EEiE2 AT EE#1T
FHNFTEN, REE—AREAEANFEHZ M EEZNFTHNEN. EENEHET, 3R
ESTiNEEE 2 s YO B

ost [\ I

|¢— tzwr =Read Write Recovery :J] {pcc = ACC il

|47Latency Count—-| CK and Data
are center aligned

High = 2x Latency Count
RWDS -\ Low = 1x Latency Count f

- " %
Ic—Command-Address—-‘ Host drives DQ[7:0]
and RWDS

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

E]1-3 BfEH, PAERHH?

REFREARRKY, A8 TNHARER T —NMIFF. ST RIREIREEE NI LUERER
AHEAMERZFT,

|-¢——— 16 word group alignment boundaries ——— |

[

Linear Burst »>

|4h|5h|6h‘?h|5h|9h|Ah|Bh|Ch‘ Dh‘ Eh‘ Fh10h|11h|12h ‘13?1‘

Ilnitial address = 4h

[

Wrapped Burst >
Oh‘1h‘2hlshl4h|5h|6h}7h|8h|9h|Ah|Bh[Ch[Dh[Eh[Fh

—

& 1-4 KM 5hlESHBFY

pad
2. FIRIEIR R BB = Ix TR RIEAF WS . 128 Mb HyperRAM o
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

EEEEREAE, HEMERN CAEEMEFIR, HEFREMNFAHNTURNKE, AEEEIHF
Bl E, ARUEOZRIGME, MEEERATXRFTE —RSFTETIRIMTH. ELMRIE

8], WHRMEENMUEFIEH UMFRI AR, EEIREURIELLE, Y Cs# RSB, LEFim—
AT AEESHIESE, NETEG. BT MIREIHIERZTRIRLFYIEE, FILAILUIR
EEESHIE SR ERZ LR MR AL .

2 = BER

128-Mb HyperRAM 2342 1.8 VX 3.0V 82171 1/0. [EF BRIFIDRAM o HyperRAM 2814 7 E W12 HyperBus
M#NIEO, HyperBus 32O E%A 8 il (1 FTEE DDR #iEZH) HEMNERFTE (16 (UFiE) MtubaRA,
EREFRTES N AR M 16 (2R (MIMBHIAR 8D » EAFRME NI ERIIREN 16 %k
B (MEHIAERE 8 fiD) o

— RESET# VCC ﬁ
—®| CS# DQ[7:0] |--t—p
— | CK RWDS |-¢—p
——p| CK#

Vss
VgsQ

2-1 HyperRAM #Z[1]
HyperBus 1% []

RERBFEER NI EARE X BRTHIN ARG LT, ARZBHIBIRENIER tacc . TEZHIAYCA
fER, fFiEZR=@ER RWDS 55 ESRIEREEEVIGERAEM_EIEINPAERIRIFTETE] (tren )o 7E
CARNER, F="HHEIREEEBRTANBIRF ML, TR (HEN) S, ¥nRikiEE
W (BaAN) &, FTLUTEESEHEARALEIF S MIRT MIZITIRE (HEN) Ht#iE, Ui
BRNEMREARIEY, S5 BIMTFHESMETPIRE R T— N ESRTT, USFESAMNRE,
RIS NSRRI PR GRETIRN T —17, AISRIMIRFRARNE, MMM 400
MBps IR EIRRIIRER [1 FH B WEHESLA) *2 (BHEHHE) * 200 MHz = 400 MBps] o

*
3. CK#t BT EDIFEI, Bri%,
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

3 554 8H

3.1 WAL ST
HyperRAM {5 S L1 &3-1 MFYat. (R PAMIESBIFHERENTS (1) 5.

=31 1/0 fE 7!
Symbol Type Description
Chip Select. Bus transactions are initiated with a HIGH to LOW transition.
CS# Master Output, Slave Bus transactions are terminated with a LOW to HIGH transition. The

Input 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##! Master Output, Slave clockis optional.

Input Single Ended Clock. CK# is not used, only a single ended CK is used. The
clock is not required to be free-running.
DQ[7:0] Input/Output Data Input/Output. Command, Address, and Data information is trans-

ferred on these signals during Read and Write transactions.

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

The dual-die, 128-Mb HyperRAM chip supports data transactions with
additional (2X) latency only.

Hardware RESET. When LOW, the slave device will self initialize and return
Master Output, Slave |to the STANDBY state. RWDS and DQ[7:0] are placed into the HIGH-Z state

RESET# Input, Internal 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 Power Supply Array Power.

VeeQ Power Supply Input/Output Power.

Vss Power Supply Array Ground.

VssQ Power Supply Input/Output Ground.
Reserved for Future Use. May or may not be connected internally, the

REU No Connect 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.

y=

4, CK# AT ER IR, BrRIEER, NRREZIFFIEEEE, B8 cke BNSIENEEES| vecQ 3
VssQ, BEAREFHET,

5. BI3ERYFORTFHIRENEE (DCARS) 51 B4 oA S | IS IR 1% I 554301 AYDDRAF LT 7 IR BN i7eii8
(DCARS) IBhgEE ET,
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HyperRAM (H RIFTDRAM) o .
3.0V/1.8V. 128-Mbit. ZFMPK-E (14k) |nf|neon |

4 HyperBus {£5ii¥18

4.1 18 ik IR (AL B

F HyperRAM SAERIIT LIS NIRRT, LUEFHAFSRRS (CK=1KBTE cki=BETF) B,

Cst BARBTE, BAERFR. M= NHMERSNTIES/MIE (CA0. CAL. CA2) EERENHS

W 155Ut AT AN ENA S DDR — R 2,

TR S MAHE B X :

IR TN E

M) TR AR B R

| BERTERTIHDREIRG (D) SEENEEEEE (CR), AT IRSISHSEHIEET HyperBus
HE 0 _ESRENFI S N\ FERIB M AT 0.

YR EEALMHEIEREZF,
o BARTT (A0 ouk (Efirdteil)
o BARY) (FTIARYERTE) duik (L)

CS# \

CK, CK# \

DQ[7:0] 4(CAO[47:40]XCAO

& 4-1 ¥{5<-#uhk (ca) FEFIS 7~ 8 9

[39:32]XCA1 [31:24]XCA1[23:16]X CA2[15:8]X CA2[7:0] >—

+4-1 CAIEIEZEI DQES
Signal CA0[47:40] CA0[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]
DQ[6] CA[46] CA[38] CA[30] CA[22] CA[14] CA[6]
DQI[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]
DQI[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]
DQI0] CA[40] CA[32] CA[24] CA[16] CA[8] CA[0]
=x
6. Bl 4-1 £/RHyperBus LFrE 1% mAIRI =BT A,
7. E5 BT CKi LUBZERTE BT
8. RIS\ L4, CAfS B SRS LTI, ‘ ‘
9. BN F LRI G MS ERNIRAFHES], HAF DQ7 A% 711, DQO AL 01,
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

+Ra-2 15 Mhht i 5> E O 1L 12 13
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 and Upper Column component of the target address: System word

address bits A31-A3.

Row & Upper Column |Any upper Row address bits not used by a particular device density should
Address be set to 0 by the host controller master interface. The size of Rows and

therefore the address bit boundary between Row and Column address is

slave 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.

44-16

Lower Column component of the target address: System word address bits

20 Lower Column Address A2-A0 selecting the starting word within a half-page.

pe

10. T RIE 5 RN EBTEEIPET LM X —HARIEB, HyperRAM 7ZfEZHI D A ARIFTIEIREITEHHERT
1T,

11 B EFITAR R G WARIEFAE. FIHutsh EFTE. EEEFE— 8 F (16 1)
0, TEREEF IRARNEENEHE NERBK AR MX BB

12. AEEBUARIB B MITA £S5 (F01) Ml MVUIZOIERBI iR, ESEMIERERAT 8E
REREETEIR] 16 F 174 DURIEMAY,

13. HyperBus it =S 8] fR&Y, {Ri%:
29 1780 _E %)k iL
3 MRS
FMNEER—NFRE (161=2FT) $EE 29+3=32 4] =46 ik, X#F8GB (64Gb) TRK
HnE=zsE],
RFFIHALY BRI AR 29 175! + 16 {EF3IALAL = 35 KF = 70 KF R Bz (a),
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

CS#_\J\
SR S R S S S

wos [\ [\ [
DQ[710]4“_< Dn A X DnB X Dn+1 A X Dn+1B X Dn+2 A X

= 4.2 RIS M E AR L 15 16 1T 18

FiEZRR/ SHEM BB ERUAT M. ZSMHRHREEAN (BAN) NAXBHHE (RE) . Eit,
TSR RES R Y S5 AUR AL AN\ IR 1L
fFiE23 1%/ B HAIE R EIRENR E B Kin LAY,

=1 ENHE N\ AN SEURE
Address Byte Byte Word .
Space Order | Position| Data Bit bQ Bit Order
15 7
14 6
13 5
12 4
A 11 3
10 2
9 1
. 8 0 . .
Big- When data is being accessed in memory space:

endian ! 7| The first byte of each word read or written is the “A” byte and the
6 6 |second is the “B” byte.
5 5 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
ry B 4 4 | byte position and bits 15-8 are written into the B byte position, or vice

3 3 | versa, they will be read back in the same order.
2 2 Memory space can be stored and read in either little-endian or
1 1 |big-endian order.
0 0
7 7
6 6

Little- A 2 E

endian 4 4
3 3
2 2

y=

14. E4-2 27”7 HyperBus LRUIRBEUEHIBN—E0 7. ZE D IIHEY CK# LUER &R 2o

15, BUE R AXITF”, RWDS 7RISR iaERIE) 78 HiRiEEEE,

16 FUERA N EFIZEFE (FRESR)

17. 8 B EARRFHINEE, §10NFF, FHALTF RWDS EAAM TG ZE, F5 B AIFRWDS T
pEEM _EFRZIEL

18. BN FHPEIRMIBRLIEMS EMERIRFEHED], EHA DQ7 A5 71, DQO A5 0 i,
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restricted

o _.
HyperRAM (E RIFTDRAM) Infil‘leon

3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

&1 EINHENERAERNEEARE (%)
Address Byte Byte Word .
Space Order | Position| Data Bit bQ Bit Order
1 1
A
0 0 |whendatais being accessed in memory space:
15 7 | The first byte of each word read or written is the “A” byte and the
14 6 |secondisthe “B” byte.
The bits of the word within the A and B bytes depend on how the data
M Little- 13 5 | was written. If the word lower address bits 7-0 are written in the A
€MOTY | endian 12 4 | byte position and bits 15-8 are written into the B byte position, or vice
B 11 3 |versa, they will be read back in the same order.
10 2 | Memory space can be stored and read in either little-endian or
9 1 |big-endian order.
8 0
15 7
14 6
13 5
A 12 4 | When datais being accessed in register space:
11 3 | During a Read transaction on the HyperBus two bytes are transferred
10 2 | oneach clock cycle. The upper order byte A (Word[15:8]) is trans-
ferred between the rising and falling edges of RWDS (edge-aligned).
9 1 | The lower order byte B (Word([7:0]) is transferred between the falling
. 8 0 |andrising edges of RWDS.
. Big-
Register . 7 7
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 CKfalling edge.
4 2 So, register space is always read and written in Big-endian order
B because registers have device dependent fixed bit location and
3 3 | meaning definitions.
2 2
1 1
0 0
CS# \ S\
oo N\ | \ J \ J .
RWDS SS / \ / \
DQJ7:0] 4\\—< Dn A X DnB X Dn+1 A X Dn+1 B X Dn+2 A X
E1 BN ERENSiEgEL 0 2 2
=x

19. B 1 B7R HyperBus LIS N f&HIB9—E8 59

20. EE N\fEiaAiE], EHUBRSEEHOLITTT,

21.RWDS £ 5 NEIEZ MR A (EEiERE, ABVIRIER, BN E— M FHNRE— N FR#HITHE
15, REARXTFTH 3 FHEEE N

RESNBIBREFEIEF, RWDS AZENIRE), FIRERAT, TEXMIERT, BEE NTEE
BT, EXMERT, RWDS ATaEHR MHLIREH AR BT RiFE A,
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-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

4.2 AR
HyperBus EMIZERTEN=SRET, @i CS RHRRFAER. SRS, TEEH CA ZIBEFFIATIE,

£ CAO |, CA[47]=1RTEBHRITIZEUE M, CAl46] =0 R RIETTILENIZ(EZSiE), (& CA[46]=1FKRRIETE
RENEFR T8, CA45) "Bk EEE (BREFHEM) . —B CAOF CAL HEW 71T 5L, 5%
BUE i el LAFFIA R EBRES A1 (CA[4T:16]) o CA2 (CA(15:0]) FRIBFMEITHAY B irF ik,

PAf=, HYPERBUS™Y & 10 EHMLLITESHECE F1725 0 PRVIER IS EE XIS A, HFE
SRR PR B RIFIIAIE IR T EAE T RWDS, N5R7E CA EHAHAIE RWDS NRETF, MHEAN—PIERITEG
YNERTE CA EHAHAIB RWDS A/ BT, MSIEMANFIMIIERITER, —BEXEIERISHTERN, REFEMS
FriaRIET AL RWDS FHiaitH B AR 4R,

FrEkIEREE RWDS RIS R HIZAXI 75 REENE Cs# NRBFHAE ML, HKiF
MM, EFEHRERAINIZANK, UEAIEFESEITI BRI,
EIEHEARBFHREEHERKEARSE, MEEHABETAFRIRINFRLSEE S8EHRIRREIX
FEHR R ERE— IR, BETERE— Db Z SNEITH & RFR MMt SEE R LT IR RV R
SN, AJLUEENE Cs# BT s BT KRR 4 R IRE S Hhio

B A REE HIETT. S CS# AT, B RIEERIF=M,

cos [\ —

[—Additional Latency ——¥|

trwr = Read Write Recovery
[e—tpcc = ACCESH

RWDS —ingh = 2x Latency Count \ b_\_/_\_/_

1
Low = 1x Latency Count RWDS and Data
Latency Count 1 ——#e——Latency Count 2 —» are edge aligned

ool ———AHAEA
|¢—Command-Address-’| Memory drives DQ[7:0]

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

4-3 SRE S M HAIER 2 %)
:

23. Y cS# PR CK=LOW B CK# =HIGH B, B RB5.

24 ERSIHER S ZH], CS#AIIREIESBF,

25. CK# 2 CK (55 89#MT, E B8 CK# ALK R T

26. —BCA[23:16]# 43R, BRI ERA LT I8,

27. BEGER AR E FF2 PR IERERE Mo

28 TEXMEEUERIRGIF, FIRIERITHECNE L EIE BT B,

2. TE ML IRERIZ S, CA BRISIAY RWDS HIGH 18/~ 15 B #rEkiE a9 4a H ZER 1Y N B $0 FE H#R
30. FEfE 2 E IR EN L i A B3R 5 RWDS,
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-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

4.3 BN (FiESEFIT N)

HyperBus ENERT ST HAEY, @i S HERAtAR . AR, EEH CA FIIIRFhF IR,

£ CAO R, CA[4T]=0 RTEHNITEE . CAl46]=0 R RIEESNEFETIE, CA[45) "R EE (&
Eo&E) o —B CAOF CAl IR TITAI EFIMhE, B NEHFL eI LAIFFAARERRESi5iR] (CA[47:16]) o
CA2 (CA(15:0]) FRIRPFIEITHBY B ArF ik,

RIS, HyperBusEANMETEBTHAECE ST 28 0 PHERITEHIKEE X MNZ N EH, 15E #IZEFR
FHVIREEIR T 2E F RWDS, SN5R7E CA A HBHAIE] RWDS AR, MIIEN—ERITE, WRE
CA [BIHAHAE] RWDS S B, NSIENEIMNIER 5K

— B XLEHERAYESERL, HyperBus ENIFIF AL BingiE. B AZUBRSHFIBHRONT. B81FH
HE—NFTEIBRTE CK W AWM FMEESEIR, MEZNFTE CK N TRAHEIR,

7T CABS$hE EAHAIE], RWDS HITEfE2SIXE,

ESNIEEmERE, RWDS HENIZOFENLIBE AXIRE), HEHIEHT NE RWDS AS B, ZF
TEEERBEMEYN TSR, YEEHE NE RWDS AEBE TR, #FIEBEBAEYIF, BFENES
NERE AR E)IXEN RWDS, ELtFENF HyperRAM 2844 #8 L £ E N EHHISIBEZ RSP AREEE
MR, AHESMEANMIEHAKERBEUE RERESTES 0T,

S E HyperBus EH7E CS AREB AT LIRS, BIEMSBE TN, FTREHARERAMIZAK,
R IEFMESRIHITO BRI FABANEEHLEFHREEREKENEF, RBEaXESSES
—R, SAEMNT—NESDRFBUBREI KM REELS, KMEREERUINF S XSS 1L R %
R, BT ZINEY, RILUEIDIE Cs# BT = B R FER 4 SRR A fio
HEMRESNIAEF#HBITEPHNRE— IR, SRERELIET NZBASEERNA L,

BN HAREEE B T, 3 CS# NS BT, I rlgERFT N

est [\ —

r——Additional Latency ——»
trwr = Read Write Recover
[e——1,cc = Initial Access —-|

RWDS —"High =2x Latenc:y Count \
Low = 1x Latency Count CK and Data
Latency Count 1 ———#r¢——L atency Count 2 ——— are center aligned
saro
|¢—Command-Address-| Host drives DQ[7:0]
and RWDS
Host drives DQ[7:0] and Memory drives RWDS
Preliminary datasheet 130f 50 002-31333 Rev. *A
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

& 4-4 BEMRIERNE N i3

p=d

31 B TLL CK = R EB A CK# = BB R &S

2. ERFHHSZH, CS# BIREESHF,

33. £ CAHAj8], RWDS HITF#23IREN, HiEmETBEMIMNIERE .

34, TEAFIA, RWDS FRRFHEIIMNIVIIEER B HA.

35.7F CA FAIRALEREY, 1&RFE LIRSS RWDS, AR IFENIHyperBusEMNFFIAIREN RWDS,  ENMATIE
FIRAIEIR 53R 2 HiE RWDS IRTIEB R BT, LUEH MR EEGES N,

6 IEHUREMIIZD, RWDS FHENIRES, LUISTRHRLE 16 (U EIBRZ A Rk & EIFE5 A+,

37.3%E 2R T RWDS #E3F Dn AFIFET Dn+1 B, LAXYFT5 Dn B Dn+1 ARITRIITFEE No
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

4.4 TARIERNENER (FFEREN)

SNREMBI =N HEEAT R, REETROIFER CAx (J5</4tbil) E8. CAOARERTREBHITE
Neha, AEERTHITEMRAEE (BRSNS -

THEIERENBTFEHESRTEE No HyperRAM 23T IERENZMEKRECARRZEEIEERE AN
BIRER. VIRERNENTE ANFREE RWDS FHA, HyperRAM iR 7E CA HBIE)IALRIRE) RWDS, LAFER*T
FEEVIRERNRZEEEELEKIER, A, RWDS TEHyperRAM 234IZINEI CAIE— N F T 281
K&hey, IR, ETEHyperRAM 23 FAIEF MR FFesTEINIREIEREANZ IR, FEENE
IRAZHERT, CAHAEIR RWDS KEFRSEMIIBEENT, EXMIELT, BFENEANKIELME
CAARRZfS, HyperRAM 23 EIRESARLRE RWDS HIMk, THE TS NEIEEFRWHARENE RWDS B F =S,
FNAEESERE NHRIEIRE RWDS, FIEREE ANAREMA RWDS fEREIERIEIIE. 5 ABIENFEF
™ (2FEN) o

HIEME—TFT () HIE CKKBEAA, F24FT (B) HIE CK TG, SAEIES CK/CK#
WANROXTT. HESFhERAY, AILLEEFR cs# BT =BT RERSRIREEH. HHFEERIET.

CS#
CK#, CK i ! ) !
High: 2X Latency Count*
RWDS Low: 1X Latency Count®
[ \/ \/ \/ \/ \/ \/ \
DQ[7:0] \ K40 A Pz, ."& pi24 A p3ig X 68 A 7ol A ti58) A 7o —
¢ Command - Address—————m=<&—\Write Data—#>|
(Host drives DQ[7:0], Memory drives RWDS)
*: Latency count is not applicable for Register Write. The RWDS driven Low or High during CA
cycle should be ignored by the host and the host must continue Register Write with zero latency.

[ 4-5 TATAIER KIS NIRIESS

pa
38 FIAEIR MR EE T = Ix IR IHE REA TG F . 128 Mb HyperRAM o
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

5 FhEaR=iE

5.1 HyperBus [
&5-1 iR E R (BFF - 16 D)
. System Word .
Unit Type Count Address Bits CABits Notes
Rows within 128 Mb 16384 (rows) A22-A9 35-22 -
evice
Row 1 (row) A8-A3 21-16 512 (word addresses) 1 KB
Half-page 8 (word addresses) A2-A0 2-0 8 words (16 bytes)
.
6 BFaRTE
6.1 HyperBus %]
3 CA[46] B I"BY, IREXEE N R ihinEFESE=IE,
6-1 HF RS | it ARG
System
- - — [31-27|26-19|18-11| 10-3 - 2-0
Register Address
CA Bits 47 | 46 |45°%44-40(39-32|31-24(23-16| 15-8 | 7-0
Identification Register 0 Read - Die 01°! COh or EOh 00h | 00h | 00Oh | 0Oh 00h
Identification Register 0 Read - Die 147! COh or EOh 0lh | 00h | 00h | 0Oh 00h
Identification Register 1 Read - Die 047! COh or EOh 00h | 00h | 00h | 0Oh 01lh
Identification Register 1 Read - Die 1(4%! COh or EOh 0l1h | 0oh | 00h | OOh 01h
Configuration Register 0 Read - Die 0 COh or EOh 00h | 01h | 0Oh | 00h 00h
Configuration Register 0 Read - Die 1 COh or EOh 01h | 01h | 0Oh | 0Oh 00h
Configuration Register 0 Write - Die 0 60h 00h | 01h | 00h | 00h 00h
Configuration Register 0 Write - Die 1 60h 0l1h | 01h | 0Oh | 00h 00h
Configuration Register 1 Read - Die 0 COh or EOh 00h | 01h | 0Oh | 0Oh 01h
Configuration Register 1 Read - Die 1 COh or EOh 0l1h | 01h | 00Oh | 0Oh 01h
Configuration Register 1 Write - Die 0 60h 00h | 01h | 0Oh | 00h 01h
Configuration Register 1 Write - Die 1 60h 0l1h | 01h | 0Oh | 00h 01h
Die Manufacture Information Register
(0-17) Read - Die 0 COh or EOh 00h 02h 00h | 00Oh | 00h-11h
Die Manufacture Information Register )
(0-17) Read - Die 1 COh or EOh 01h 02h 00h | 0Oh | 00h-11h

s
30X FELREN LM IRER, CASRILIA08E 1, CAAS A 1, AANEZFEAMEFEHFES o
W0FFRIFMAHFRE LR (BIF/4M) EX. Ak, coh/Eoh BBMEERIMER,
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

6.2 BIFIRIRFFER
BRIRIE. FRERNTEES, RIERY cs AR TRAESRTENES.
BIHESFRIFR

' %Ulﬁ &
S
. B
- {THUAL(UER
- B #K
K62 AR 7E22 0 (1D0) IS EC
Bits Function Settings (Binary)
. . 00b - Die 0
[15:14] MCP Die Address 01b - Die 1
[13] Reserved 0 - Default
00000 - One row address bit
[12:8] Row Address Bit Count 11111- Thirty-two row address bits
6'1100 - 64 Mb - Thirteen row address bits (default)
0000 - One column address bits
[7:4] Column Address Bit Count 1600 - Nine column address bits (default)
ﬁll - Sixteen column address bits
. 0001 - Cypress
[3:0] Manufacturer 0000, 0010 to 1111 - Reserved
K63 JARIEFFSR 1 (101) IS EC
Bits Function Settings (Binary)
[15:4] Reserved 0000_0000_0000 (default)

0001 - HyperRAM 2.0

[3:0] Device Type 0000, 0010 to 1111 - Reserved

6.2.1 FEMITH

2FHIDRAMBES K/ (BE) B LURIBA TSI R SIS HCRMAE, 90 D0 RV THIIEGLI T
NG EF ERFRo 7130 64 Mb HyperRAM 234478 9 NFIMIHE(IAN 13 NMTHIALGL, 222 PMih
UL (FIMtE) = 22= 4M °F (8Mbs), 9 FURMHHURTIEITE R 2°=512 NF = 1KB, {THIUITEERTE R
ElPRAE 8196 TR ERIF. 1TITEA T I+ERIFIER.

AR MEF 032EY, HyperRAM BY IDO 1B 0x0C81; INRMEH 13REX, M HyperRAM Y IDO B9 0x4C81,
BEEH R 618N NEERMEE,
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Inflneon :

6.3 B1FasTia)fin)

TS EGEMN, FESIAMEBHMNE, IV THIPRESE, FF20 UMENER

FEREN 16 (UFBNEH, BB E N RRTTHRSFERNE, TEVIRIER,

BN FEHRTEIRMPNBEFTFEANZRHITEN. GAETRAEEELER, HENEFEMCAZE, B
NHAIE] RWDS REEMNIREN, EFTE CA EIHAHAE] RWDS SR ETEAERRIREN, LUSRIZMEESR LRI
ELRETEHTT. BHTFERTRIENBEEZBHNSTEFSS, MARENSFSS, BAIAFESHEIETES
T SHFRIFEXBVIIRE NER, TEFF2s5 NIZED, RWDS U ARRBELIRIBIE, RASFFes
AN FEFTEERHEEAN, HEKIEZASHEE,

FREFERFERMMENEEWE/ARINME. BEAEFRANENRBEFERUESFEREXHER, AT
128-Mb @&, FEESFFSRISENERAEXRENIZER oA BRI H 1T,

pe =

v FNES NS F25ZT8)8AiE] A1FIXE RWDS,

» 7£ CAHAE), RWDS 15 S HF(E2sIKE), BEAREUATEiEsIEYIRTEERIF. WRIFIERAEINEE
EHIENTS Ao

» CABERE S, RWDS EE5MEISHED. FEHRMUIBEBKEIRSEER. FiraaiUENm N BT TER
WINEEEENSFEE T,

EENFFRS IR BRI YRR AR ER S ey, SRIEEUERAIEEN 16 IR, NREEZS
MNF, WHHERFTHE. FESNABTUSIREEESMESIEENA NRE], WE4-3 Fir, ERit
Hoh—m =, BEEURT CAHBIE) RWDS BUIRES . WRIHTEALE S 788 0 IRENEIRFER (CRO[7:4]) HTE
Mo

6.3.1 MBS EFS0
EOE 7752 0 (CRO) BT R X HyperRAM B2t B B ERSHH B IR 1R, DIERB SN aIIE:

» BIEHAKE (160 32, 645 128 FTXFTHEKELIEA)
o [BlEHEIR
- E4b%E (FEE KEMXTTARNBRITIRE )
-REEE (BHRIT—R, ARTET—EREAFBRNLEES)
» ¥IIRHER
» O] HER
- BEFIEENES G N RS HEABEEH A TER, MNRIEFEELER, FiESSFIRLIERRFER
FHAENMIERIEEV B E . NRIEFR TR TIER, N Y Z A A EERIFEY A 2FR
FTIEIR
o W IR EheRE

 REEE (DPD) BT
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

+6-4 BdE 1528 0 (CRO) i 5 AL

CRO Bit Function Settings (Binary)

1 - Normal operation (default). HyperRAM will automatically set this value
to “1” after DPD exit
Deep Power Down |0 - Writing 0 causes the device to enter Deep Power Down

Enable

[15]

Only one die of the 128-Mb stack-die HyperRAM can be programmed to
enter DPD mode at a time.

000 - 34 ohms (default)
001-115o0hms
010-67 ohms

[14:12] Drive Strength (l)é(l) gg gﬂmg

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/166 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 - Reserved

1 - Fixed 2 times Initial Latency (default)

The 128-Mb dual-die stack only supports fixed latency. In fixed latency
ed mode, when CS# asserted LOW,
[3] F'X% L?)’Eency 1. The RWDS signal of each die of dual-die 128-Mb will always drive to
nablte HIGH during CA phase.
2.The RWDS signal of the non-selected die of dual-die 128-Mb will always
drive to Hi-Z after CA phase.
3. The RWDS signal of the selected die of dual-die 128-Mb will drive to L
after CA phase.

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" bit in the

Command/Address register is set to '0', i.e. CA[45] ='0'; otherwise, it is
ignored.

00 - 128 bytes

) 01 - 64 bytes
[1:0] Burst Length 10- 16 bytes

11 - 32 bytes (default)

Preliminary datasheet 190f 50 002-31333 Rev. *A
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

[EER%A

EIEHZFHIFEEFAR EXNTH—AHFANEFMES, ZARSEENVANKEMRELE., O[5/
WIRIAEIIABCE A 164 32. 64 8L 128 FHINTTAIKE, ELIEEHARE, HIRIMARR CAEEL
Bffn, #EFEENFANTURNRE, AROESRATEIGMUE, AEHKKOERKUE,
EIEHZEE BT XBFRAIESHHIBEEFTETIEELR, AXFEETHAFHIEEH R,
BEHE

BAEHANFIEBEEMMURENARARKEANRE, ARREOESAREZINT—TFIIHE 4
SRR ERBAMHRIAFHTH, EREERE CS# HEFEREH. XMESRANEIERENT—
THEAATENEEHERES, AFE—XIGRPREZ NESHIILEEFT,
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

B TERFTMRERAFIBET. AE, FRESTHEN, AJURBEESEPHT—MNESTIENE
Fo AXAFHEHSHARNBEEH K.

x6-5 CRo[2] #=EHlIFRH L FT
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

K 6-6 E&EHEZFFIRG (HyperBus Fiit)
Burst |Wrap Boundary| Start Address
Type (bytes) (Hex) Sequence of Word Addresses (Hex) of Data Words
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, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38,
Hybrid 128| 120 IraP ONce | yyyxxxo3 |39, 3A, 38, 3C, 3D, 3, 3F, 00, 01, 02
then 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,
64 W 15,16,17,18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00, 01, 02
Hybrid 64 rap once XXXXXX03 (wrap complete, now linear beyond the end of the initial 64 byte
then Linear
wrap group)
20,21,22,23,24,25,26,27,28,29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F,
64 W 20,21,22,23,24, 25,26, 27,28, 29, 2A, 2B, 2C, 2D
Hybrid 64 rap once XXXXXX2E | (wrap complete, now linear beyond the end of the initial 64 byte
then Linear
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
. 16 Wrap once (wrap complete, now linear beyond the end of the initial 16 byte
Hybrid 16 then Linear XXXXXX02 wrap group)
08,09, 0A, 0B, 0C, 0D, OE, OF, 10,11, 12, ...
0C, 0D, OE, OF, 08, 09, OA, 0B
. 16 Wrap once (wrap complete, now linear beyond the end of the initial 16 byte
Hybrid 16 then Linear XXXXXXOC 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
. 32 Wrap once (wrap complete, now linear beyond the end of the initial 32 byte
Hybrid 32 then Linear XXXXXXOA wrap group)
10,11,12,13,14,15,16,17,18,19, 1A, ...
03, 04, 05, 06, 07,08, 09, 0A, 0B, 0C, OD, OE, OF, 10, 11, 12, 13, 14,
Wrap 64 64 XXXXXX03 |15 16,17, 18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00, 01, 02, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F,
Wrap 64 64 XXXXXX2E 1 50, 21, 22, 23, 24, 25, 26, 27, 28, 29, 2A, 2B, 2C, 2D, ..
Wrap 16 16 XXXXXX02 02, 03, 04, 05, 06, 07, 00, 01, ...
Wrap 16 16 XXXXXX0C 0C, 0D, OE, OF, 08, 09, 0A, 0B, ...
Wrap 32 32 XXXXXX0A 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, ...
Linear Linear Burst XXXXXX03 03, 04, 05, 06, 07,08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14,
15,16,17,18, ...
Preliminary datasheet 210f50 002-31333 Rev. *A
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restricted

-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Inflneon :

HIR%ER

B RE RS ERTEIRITREE - ERRIERRIT RS EFRIEHES (CA) EFEMT,
ZAIRIEIR A tacco R taccFTFRHVIER BT s EEUR FA BT $h8MR, SRERSEEIM 3 B 7 1 BI$h A HA
RFo CRO[7:4] PRUERTIRFEIRIEIRAIS ¢hE. FIAMER 7 DA, RATFEENIKERRL
FIRER(E (FTREX RAEMN) 2, &ETIFMZFAIX 200 MHz,

MRAEFFR RGN R T FR SRR R GNEEDHIURF, N RWDS 557 CA Hia
TAFHET, DIERETEANTINIIIEER, UAFRIFTREETEETZRI5EM.

BFRTEE N EHIRAREESVRIEIR, 72 CAHAE, RWDS BIRE NS BT s{KEF, CAHAA

RWDS HIEBFARSFHIMEIETE CA ZEMNFES[IENNE, RAREEVIIRERIIRENF Fea iz,
A U TEF 823055 h 5 FES IR R F I TRITRIFTIZE,

& RE FER

RMT —MCEFFEHAIL CRO[3], @I 7E CAHREIRLRYE RWDS IREh A S BB R EFFE S Fes it 5%
By FFT ENEEFREEMERNGRIER, LIETEERMIGRIER, XMEENIRERS 2%
RRIFHERABRTL R, EREBAAEXEAHEBEHETEN (BEMR) YRER, EELERERA]
PATE L LE HyperBusTZiEiE Hl 28 AN T S IR E AV R it RE.  EIEER AR POR S EIELE,
IRThoREE

DQ Ml RWDS 554 i &, KEMBEMBES N RAAIRITME k. EETFR{L CRO[14:12] 12 T —FhiE
¥ DQ[7:0] #1 RWDS E S HIHBINEY A%, MIBIBRARZMEHESI DQ A RWDS 55 FEHT, MMEAFREME
idd, FAHAMIRRESRESITN. A PORHEMAIEE /I 000b, AT EEFAT A HEiEDAY A+
=1

o

FRmBPEESHAET Z &%, MM ITERE (1.8VEL 3.0V) # 50°C FHI_ERIF THIIRGH2SAYHE(E,
RIBIZ. BEMEE (PVT) &4, BIEREESHEELRRE, MEIETE. BEERRIEEAS, B
Mg, MEEIENINR. BEENASICEENRR, FEIESER.
ARG G TEREFEECENNUEESE—M, LUARES TEREHNRERCIEE
A=

AREHH (DPD)

L HyperRAM 23 F AR B ERA T ARIEITH, BJLUED M CRO[15] EN“OBEE T —M#R R ERIFT (DPD)
BIRFEERIRTS, 2 CRO[15]) BUBRRA“0"ES, 2B/HESTE tpppnBTIEIRBFN DPDRES, FHEFERIFIZEES
{Z1k, TEDPDIRET, RAM BRBUESEL (RRIFTNILR) . BY DPD REEER cSHEBHIS. #
1T LEPOREHITE (121E, ¥ CSH RESET# AILURY DPD XS, EDPDIERR F2MNES, BEZiFFES
TLEB2TTIRY “TREIRER” 25

3. 128 Mb HyperRAM B—FERT 64 Mb I F IS S H, ERNGAF, —XHERE—NSH
N DPD R W NGHH#HITHRIZU—EHN DPD RAZEARAITH, RA—NSHFEAN DPD ERE
FECSEETIMRBEHRET, XESBRY DPD BXBAST—HH, RZIFA.
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restricted

-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

6.3.2 iESTFE1
BESEE 1 (CR1) ATENX HyperRAM SBAHIRIFIETIA/. RIFNERIREAHR, DA BT EIE:

o BB BETIRIFR
i /tbl:l17kEE’{le.\

 RIFEE
K67 BOEZFF23 1 (CR1) (9 ED
CR1 Bit Function Setting (Binary)
[15:8] Reserved FFh - Reserved (default)

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

1-Single-Ended - CK (default)

[6] Master Clock Type |~ il 0 Her CK#, CK
1 - Causes the device to enter Hybrid Sleep State
0 - Normal operation (default)

[5] Hybrid Sleep
Only one die of the 128-Mb stack-die HyperRAM can be
programmed to enter Hybrid Sleep mode at a time.
000 - Full Array (default)
001 - Bottom 1/2 Array
010 - Bottom 1/4 Array

[4:2] Partial 011 - Bottom 1/8 Array
’ Array 100 - none
Refresh 101 - Top 1/2 Array

110-Top 1/4 Array

111-Top 1/8 Array
10-1 pustegm (at 125°C)
Distributed Refresh 11 - Reserved

[1:0] Interval (Read Only) |00 - Reserved
01-4us tCSM (at 85 OC)
EBTEAER
EERFHET LR, BNRIEFIZE DI, CR1[6] EEBEFERFRIEE,
BB 53 BE 5 T

EB &N ICRIFTECE 1§ HyperRAM FREYRIFTIRIERRSI 0 CR1[5:3] I8 E NTE BTN —EB 0. XK T
FER. BIAECESRIFEAFES,
BAREE (HS)

LRRIBZITAEE HyperRAM (B EE RG2S PHEERN, ATUEEET REEHRERSUTEESZI
E, B 0S5 ANCRI1[5], HENEESKIRKRES. & cs# FRESHEEHF R HS IREFHFE CR1[5]IREN 1.
b9, PORIEHEMIFESHBHF BRI ESAKIRIRT. EEE: PORKEGHEMUSZARF, MMM
IETFRESR A EUE R RE R K.

7. 128 Mb HyperRAM B—HMEHAM 64 Mb S HEBEESH. ERNOAT, —REBEEHEE—DCH#H
ANHS R, WEHENGHAHFITRHRIEU—EFN HS BXEBRTTH, RA—NSHEHNHSEREEE CS
SEBETIRBETHRET, XESHBRE HSERXBAS—SH, RZIFA,
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restricted

-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Inflneon :

pakith Wik

DRAM [EFIEE ERARIFFETIRRIFRE (. EVRSA LUES TEH5E RV E]fRHIN IR S N1 TR
BERFTALILIRE, RRE R —TUEREIRNSEAK, EIFELERN, ZAXPHIKE EIFiESETS
B91T, MMEFHFTE (BIFT) DRAMTFiESREITITHRIL

HyperRAM 2344+ B1E B BRIFTITRY B RIFTIZAE. (N EVREDIRENEE NFiEZRE, 7 EEBTIRIFTTT

MRLERFERF, RIFEZESFHFEMEMINNENER, AEBHITRIF. MRERFTTHRZAFT
YEFTRYIRENEE N, MTFEZRTE CA BBl RWDS IXEI AR EBY, LUSRENIHIRFIAREE 2X ¢)I85E
RAEYiE], LUEAVFRIFIR(EEF IR Z R 5E M.

BN FESEMES PR RRIFE B e fRRRE T MEN, 1% 6-8 Fiim. XEFIAITHARIFTHIETE]
FRETHIRIFTE] MBS N E R a R Bt ina e, BaIla#t GERRIE) ZXRIH, 28EESD
EFRA, HEEANEBDEIRANYSDHEIETRIE. BRIFNEERRTRFREDHBERNERA, X
BHEMERMASKEEITFHITHRRIFTRNE, MMERH LRI K EER N,

< 6-8 FRIEEFESIRFiE R

Array Refresh Interval Recommended tcgy
(ms) (ns)

85 64 8192 4

Device Temperature (°C) Array Rows

DRI A EZEZR EVNAZRITHRE BIE KR A LR, URGBITENEFSERHRITOHN

R, XEMIIEEMEANERNKEIRE T LR, UERIFZER LESEZEENR TR,

Itk PRER

M CS LOW BARBYIE] (teom )o tesulEFRFEFIRIFTIBIFRERAPETIRBIITEME, AKX EERBF,
UHRERES BRI 2 LB EHNEARKEEVIT AR EI 2 IRIFER. BT tcswEFh
FERmIRIFEIRN—F, RILERERRIFIRIERNRAKE EVRERS LURIFEFRER TR R ER
BRI (ESREHERIFTIR(E.

ENFBEST tesy B, EBH teow FREIZAILEREMEH, XAJLOEE ENEFMEEHIZEETAE tesy
PREIBSHF D KATHRSEI, HEEIL VAR RHRITLE tegy ERBIBMRENHE N EHIHEEI.
R 6-8 FIRERINVEET, RIFREIFRIRK, ELIEAI UG tesy UAWFERNEH. EHNRY A UG

KPWtwERAERS LIERE, BAILUETIRERRIE CRI[1:0] IthSHEIZE, UEESRIGRZE
REDIURIFEIFR.
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restricted

HyperRAM (E RI#TDRAM)
3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

Infineon

7 EORE

RT-1ER T B8 MEORSRENZEORGSE,

)11 BEORSE
Interface State Ve /VecQ Cs# | CK, CK# DQ7-DQO RWDS RESET#
Power-Off <Viko X X HIGH-Z HIGH-Z X
Power-On (Cold) Reset 2 Vee/VecQmin X X HIGH-Z HIGH-Z X
Hardware (Warm) Reset 2 Vee/VecQ min X X HIGH-Z HIGH-Z L
Interface Standby 2 Vee/VecQ min H X HIGH-Z HIGH-Z H
CA > Ve /VeeQ min L T Master Output y H
Valid
Read Initial Access Latency
(data bus turn around 2 Vee/VecQ min L T HIGH-Z L H
period)
Write Initial Access Latency | - .
(RWDS turn around period) | = Vee/VeeQmin L T HIGH-Z HIGH-Z H
Read data transfer 2 Vee/VecQ min L T Slave Output | Slave Output Valid H
Valld Z or T
. . Master Output Valid
Write data transfer with > : Master Output
Initial Latency = Vee/VeeQmin L T Valid XorT H
Write data transfer without | - . Master Output Slave Output
Initial Latency!*1] 2 Vee/VecQmin L T Valid L or HIGH-Z H
Master or Slave
Active Clock Stop[*2 > Vee/VecQ min L Idle Output Valid or Y H
HIGH-Z
Deep Power Down 2 Vee/VecQmin H XorT HIGH-Z HIGH-Z H
Hybrid Sleep > Ve /VecQ min H XorT HIGH-Z HIGH-Z H
E
L=V
H=ViH
X=ViL HViH
Y=V £ VIH ﬁVOL £ VoH
Z=VoL % VoH
L/H=_EFA

HiL= TE&A
T= (SR IERIIETIR

Idle=CK RIEEEF B CK#t A= HBF
Valid=FrE R &5 SHERENRISEF

p:

ATMIRERNEN FHETERAZ

%8 RWDS RIEI¥HA, HyperRAM 231G 1647ECARRIBISREIRWDS,

LIETRERTEEKIER, BTFFENENBIELRM CABERIZE, HyperRAM 23 AT EES LN RWDS

WEPARETF, HERF RWDS ETHMAT. ENAFEZTERS NIFEILEE) RWDS, ZIERE N ER
RWDS fENEEHERIINEE, BABIENFIEFT (8FF5N) o
42. B HZIETE 626 TR B BT HELE B PR, DPD £ 26 TIHYR S ARIRF A Pk,
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restricted (E % ) o
HyperRAM RI¥TDRAM ( 1
3.0V/1.8V. 128-Mbit. ZFXK-E (1K) Infmeon .

8 TEeR

8.1 EOF

FIREINREERRHEREIEN (CS#=8) B—MEIA. RIDFEZORS. FHIRETT, BRrcsH
M RESET# Z SNFR B R N 46 &R 1G4 2 B

8.2 BT FELE

BRI HE IR DR R R RV IR RS IE PSR HEON I B TPHAEHEME, SMRIERE
B8] tacc + 30 ns BY, BHZBEEIBEAILAS. TERNPELRAST, REBIERBFH IR REHEIE
BELKo Icce NEE30DIAY “DC 7% Fi7o

SENWEIELEEESIEE R, TERNMMEIDRSEBTRAEFEER. BIE CS EXEY RAVEE

EiaA AR R R TRE T, FHESRSEMITIEOBIE tace + 30 ns FEFH BRI HMEIE BB, U

RUEERFL, XATFSFRREIBRRIERINS. EENRNESE NBRFERIERERME

RREd RN ERER. BUENHFEIERESFFER tesufREl. EER tesu2Bl, CSURBNE

EZI;%:FF'\%HT%EFL?EEEE:F% S, A LATERUE R MR EREMFLLER R, EE, BiEREIHIREIEE
B o

Cs#

CK#, CK b I b 1 1 I ‘J:‘ : }‘ ) 'i' i ¥ f. ¥ Clock Stopped b
High: 2X Latency Count ——Latancy Count (1X}——-] Lﬁ —_—
RWDS | Low: 1X Latency Count [y

| RWDS & Data are edge aligned
|

papr:o) % an ):" E ( o : e X ) { ] ' '] \ i \):' 3 Output Driven XD‘}"ﬂ]- XD‘T’,B“ ‘I\;
ommand - Address———————»| |4 ReadData——— |
(Host drives DQ[7:0] and Memory drives RWDS)
Bl 8-1 RN RN A XS $ELL (DDR)
N
8.3 BERIR

TEREREE (HS) KRET, BEFEEMAL (hs) o BIMA CRISE] BN 0FHNHSKE. BHSTE
thsnETBIRPRIRINER, FHETRIMNFFRTEPEIBRTEHSRSHREHRESE. & CSHRESEEEMT
B HS REFHF CR1[5] BN O, ks, POREXBEE#ETM ﬁl%%ﬁzl_tﬂmb BRERS. BER:
POREIEHENSZRARK, MMPALERFEHIERGEERSL, REFIHFTRESEE tEXITHSE—-]-|EI_]° AFEMA
XEEHMBRE HS G, BHFRLATFSHNES %ﬁﬁ*ﬁﬂﬂ’]zﬂ( o

/ \ r
Ccs# / \ "4
\ \f \/ \/ \/ f \ \
CK#, CK 4 X A X A i X A
High: 2X Latency Count
RWDS —————————— Low: 1X Latency Count /
..... -
oamo —— (g JUem Wm0 (e e e s )
Data Enter Hybrid Sleep
}-713 ommand - Add 4»%-7"‘”"E - Y | HS
(Host s DQ[7:0], Me s RWDS) CRO Value tusm
=] b s
8-2 H\HS 5
\ \
"'I i. W
Ccs# | A ,
'd—tCSHs—F‘
tExms"H
=] 3 s
8-3 BHHS fF

s
43. 7£ CA &3 HAE], RWDS JREBF, TEULRENE T, REEUE LR RE—MIGEER L, ELtix
BIE A E MR EEIMNE R 8,
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restricted

-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

+s-1 BAEKIENESH
Parameter Description Min Max Unit
tysin 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 REEH

TEREIZER (DPD) KET, HIERMEIFENZERATREEAIKT (Ioro )o BIEM CRO[15] AN 0 # A DPD 1K
Bo BMHTE toponBTEIRRRINE, HEFRBRIFIRIESELL. DPDIRET, FHETEIFNEIERER (FRI
WML o ¥ cs# WohHEBFRARRINEEFERSHEHERE DPD RS, Lttsh, PORFEHE(I
BEEEHE Y DPD K

IREIFIIRESEE texrppofdiEle SEMEM POR—1, PORGIREIFHIRESEE tycshdigl. AT LR
EISEMRE DPD [T, BMH4T5 POR BHEREIRZ.

[ \ /

Cs#

\ \ Y \ \; \/ \
CK#, CK X )4 I )9 A Iy A

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

[ om0 N cwn M a0k aom aor Y aom V' Re ' Re |
Q0] ——————————— A mo ( Biza s X nss A mol ( psm A ool /
\ J J I\ S\

Write Data Enter Deep Power Down
[ Command - Address oo vane =T topom

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

] DPD -

Es-4 i \DPD &5
h‘tCSDPD‘»‘i !
! ‘ texroPp——— B>
= 8-5 iBH DPD 1545
+8-2 REHBRESH
Parameter Description Min | Max | Unit
torpIN Deep Power Down CRO[15] = 0 register write to DPD power level - 3 s
tesppp CS# Pulse Width to Exit DPD 200 | 3000 | ns
texTDPD CS# Exit Deep Power Down to Standby wakeup time - 150 s
Preliminary datasheet 270f 50 002-31333 Rev. *A
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-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

9 B SHAE
3.1 H3RATEE"

FEEEEBREE 65°CE +150°C
BEMIEEE 65°CE +115°C

1M EBE

FRBTEEN . -0.5V ZE +(V ¢¢ + 0.5V)

TR RO 100 mA

Ve, VCC Q urrrmnremsssmsssssessssesssssessnee 0.5V = +4.0V
FREBINERERE

AKRIEEY (JEDEC Std JESD22-A114-B) 2000 V

™ FB 2SR AY ( JEDEC Std JESD22-C101-A) 500V
9.1.1 BMANESEH

EDCEMT, WA /0 EENAEIFFFHNT Ves M Voc ZI8l, TEERERIRERE, WA 1/0 ATRESET
Vss E -1.0VE#BIE Ve + 1.0V, FFEEATEERE N 20 ns.

VssQtoVeeQ [T\ (T
1.0V ————————fo
D <20ns o
9-1 SRS ER
. <20ns o
Vee+10V  ————————f————-
VssQtoVecQ [/ N
9-2 B IES AR

p=

4.5 T FE28TINAT RAHE E[44]1FF 5N 7] e T B3 IE K A M i, XRE—MNEIEE;
HAB R EXERGER ST ALUERIZEB D PN TAEMZ G TRITIEEIR(E. B[HFK
HARFEIT R AIE B R MM T e MMa 4 1%,

4538\ 1/0 155 EHI&/)\ DC BBER-1.0 Vo TEEBIEFIEERE], BAD I/0 ESAIEEET VssE-1.0V,
FE4ERTIEHKIA 20 nso OO E19-1, $INEL 1/0 155 EMIBR A DC BBIEA Vec + 1.0 Vo {EFEESEIRERE),
ABL /O ESAIBEETF Vec + 1.0V, FEERTEHKCIZ 20 nso TLEI9-2 6

46. F—RIEE—NMAHITHITIE, EIREEAREERE —F),
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-
HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

9.2 HBiFE
®9-1 FI SRS 1471
Description Min Max Unit
Input voltage with respect to V¢sQ on all input only connections -1.0 | VccQ+1.0 \
Input voltage with respect to V¢5Q on all I/O connections -1.0 | VccQ+1.0 \
VccQ Current -100 +100 mA
9.3 TEEHE

THEEEEX T —ERE, AXEREZERIFRIESEAFERIET

9.3.1 = ESEE
. Spec .
Parameter Symbol | Device - Unit
Min Max
Ambient Temperature Ta Automotive-E, AEC-Q100 Grade 1 —40 125 °C
9.3.2 BREBE
Description Min Max Unit
1.8V V¢ Power Supply 1.7 2.0 v
3.0 VV¢c Power Supply 2.7 3.6 v

s
47. REHERIREBIR Vec/NecQo MIAFMF ! Vec=VecQ, —RIMIA—1ERER, RMIHANERLT Vsso
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restricted

HyperRAM (E RI#TDRAM)
3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

Infineon

9.4 DC 514
+9-2 DC FtE (cmos %B)
- . 128 Mb )
Parameter Description Test Conditions - Unit
Min | Typl“8 | Max
Input Leakage Current 3.0V _ _
i Device Reset Signal High Only VIN =Vss to Vg, Ve = Vee max - - 2 HA
Input Leakage Current 1.8V _ _ ) )
L2 Device Reset Signal High Only VIN =Vss to Vg, Ve = Vee max 2 HA
I3 Input Leakage Current 3.0V[49] ViN = Vss to Ve, Vee = Vee max - - 15 A
Device Reset Signal Low Only
IL1a Input Leakage Current 1.8V[49] ViN = Vss to Ve, Vee = Vee max - - 15 A
Device Reset Signal Low Only
CS#=Vgs, @200 MHz, Ve = 2.0V - 30 60 mA
lecy Ve Active Read Current CS#=Vgs, @166 MHz, Vo = 3.6V - 30 68 mA
CS#=Vgg, @200 MHz, Vo = 3.6V - 30 72 mA
CS#=Vgs, @200 MHz, Vo = 2.0V - 30 60 mA
lceo Ve Active Write Current CS#=Vgg, @166 MHz, Ve = 3.6V - 30 68 mA
CS#=Vgs, @200 MHz, Ve = 3.6V - 30 72 mA
CS#=Vce, Vee=2.0V; Full Array - 160 990 HA
CS#= Vcc, VCC =2.0V; _ _
Bottom 1/2 Array 5 | WA
CS#= Vcc, VCC =2.0V; _ _
Bottom 1/4 Array 923 | WA
Ve Sta ndby
Current (-40 °C to CS#=Vcc, Vec=2.0V; . . 900 LA
+125°C) Bottom 1/8 Array
| CS#=V¢c, Vec=2.0V; Top 1/2 Array - - 945 pA
ccap
CS#=Vcc,Vec=2.0V; Top 1/4 Array - - 923 MA
CS#=Vcc,Vec=2.0V; Top 1/8 Array - - 900 pA
CS#=Vce, Vec= 3.6 V; Full Array - 180 | 1125 | pA
CS#=VCC,VCC=3.6V,
Ve Standby ; ’ - - 1080 pA
Current)(—40 °Cto Bottom 1/2 Array
+125°C CS#= Vee, Vec=3.6V;
Bottom 1/4 Array - - 1013 | pA
CS#= Vcc, VCC =3.6V; _ _
Bottom 1/8 Array 990 WA
Ve Standby CS#=Vcc, Vec=3.6V; Top 1/2 Arra - - 1080 | pA
lccap Current (-40 °C to £ 7cc ;Top 1/ y
+125°C) CS#=V¢c,Vec=3.6V; Top 1/4 Array - - 1013 HA
CS#=Vcc,Vec=3.6V; Top 1/8 Array - - 990 MA
lecs Reset Current \Cléi ::\\//%Cc’: I;EaSXET# =Vss, - - 2.3 mA
| Active Clock Stop Current CS#=Vgg, RESET# =V, i 10 28 mA
Cccelp (-40°Cto +125°C) Ve = Ve max
lccr Vcc Current during power up[49] \C/csj:* :chcc% XCZ;% \:/\(/Dcr;g{in \?X’ - - 84 mA
Deep Power Down Current
° o = , =3. - - A
o |30V(40°Cto+125°C) CS#=Vee, Vee=3.6V 565 | M
Iopp
Deep Power Down Current
° o = , =2. - - 2 A
1.8V (~40 °C to +125 °C) CS#=Vee, Vee=2.0V 520 | m
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restricted

o _.
HyperRAM (E RIFTDRAM) Infil‘leon

3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

£9-2 pDCiFE (cMos FA) (49)
. . 128 Mb .
Parameter Description Test Conditions - Unit
Min Typl48 | Max
CS#=Vcc, Vee = 2.0 V; Full Array - 185 945 HA
CS#= Vcc, VCC =2.0 V; _ _
Bottom 1/2 Array 85 | MA
CS#= Vcc, VCC =2.0V;
- - 765 HA
Hybrid Sleep Current Bottom 1/4 Array
(-40°Cto +125°C) CS#=Vcc, Vec=2.0V; ) ] 690 UA
Bottom 1/8 Array
CS#=Vcc,Vec=2.0V; Top 1/2 Array - - 855 HA
CS#=V¢c, Vec=2.0V; Top 1/4 Array - - 765 HA
Ipys49] CS#=V¢c,Vec=2.0V; Top 1/8 Array - - 690 UA
CS#=V¢c, Vec=3.6V; Full Array - 215 1035 pA
CS#= Vcc, VCC =3.6 V; _ _
Bottom 1/2 Array 945 WA
CS#= Vcc, VCC =3.6 V;
- - 825 1y
B 1/4A
Hybrid Sleep Current ottom 1/4 Array
(-40 °C to +125 °C) CS#=Vcc,Vec=3.6V; ] ] 780 WA
Bottom 1/8 Array
CS#=V¢c,Vec=3.6V; Top 1/2 Array - - 945 HA
CS#=V¢c, Vec=3.6V; Top 1/4 Array - - 825 pA
CS#=V¢c,Vec=3.6V; Top 1/8 Array - - 780 HA
—0.15x 0.30x
v Input Low Voltage - - v
I put -owTotag veea veea
. 0.70 x 1.15x
V I t High Volt - - vV
H nput figh Yottage veea veea
VoL Output Low Voltage loL = 100 pA for DQ[7:0] - - 0.20
Vou Output High Voltage loH =100 pA for DQ[7:0] VOC;? - -
=x

4 R BB R RAREME AN, IREBIEPLATERNEMZFHITNE, MMV VecQ, EfFIE
=5 (WNESERIN BT, DQATEHEDS.

49387 FE . CK. CK#. RWDS 1 DQx [ESHEBEABEMNMABHMNERE, UAFRATHESEREN
iBIICER, CSt MEBEREHAHAEE, AT CSH TREN (RBEFE) MEEHMEDQ RE L8
% B xR ERE.
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

9.4.1 =N

o3 1.8V EBAIFEP 51
128 Mb
Description Parameter Unit
Max
Input Capacitance (CK, CK#, CS#) Cl 6 pF
Delta Input Capacitance (CK, CK#) CID 0.50 pF
Output Capacitance (RWDS) co 6 pF
10 Capacitance (DQx) Clo 6 pF
|0 Capacitance Delta (DQx) CloD 0.50 pF
xo9-4 3.0V E3Z 4S50 51. 52)
128 Mb
Description Parameter Unit
Max
Input Capacitance (CK, CK#, CS#) Cl 6 pF
Delta Input Capacitance (CK, CK#) CID 0.50 pF
Output Capacitance (RWDS) co 6 pF
10 Capacitance (DQx) Clo 6 pF
10 Capacitance Delta (DQx) ClOD 0.50 pF
+&9-5 FABET
[53] « e oy 24-ball FBGA .
Parameter Description Test Conditions Package Unit
Thermal resistance o o
0,a (junction to ambient) Test conditions follow standard test 54 C/w
- methods and procedures for measuring
0,c Ehiz?simrtecflcsgig)ce thermal impedance, per EIA/JESD51. 25.5 °C/W
uncti

z XEEERIRTHRIE, BRI BRE_E TR,

5L A RS BMADTN, HBIEP4TRANEEH TSR, MilVe . VeQ, HAFia
=2 GEIEERIN) B, DO TFEMES.

52387 FE . CK. CK#. RWDS 1 DQx ESHHEAENNEBHMNERE, UAFRATHNESEHEN
EIITER, Co# URRBEHTRAES, FENTE st THEN (EBT) FEIBHITE DQ 25 E 2
B X BB A

53, LB IERISIERITE; REEF iR,
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3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

9.5 LEB¥R

HyperRAM 7= R E13E R TSN L EBATIA T IREO R EBEMERRES, VoMl VeQ AFRBT AN, & EEA
5 Vee (min)SE L EROIE BB TR, BHISEE t, HHER5EME BB,

L ERHAIE SRR, Co# MTIRMEMENNTE VocQ EIVRRIE, BEZE L EREAENAT Vee (B/IME), RS
Cs# MTURISHET, FHSEIER tvos. B1ITE VocQ FIE 3% (CS#) ZialfER— M S EhsmE, 1)
R R S EMM e,

W1 RESET# 7E_EEBHAE) AR T, ][ISR t,AHINEDN, BEE RESET# TATBEF, tyJAHHETE
FEF 34 DRAM [EFHITRIFTIRELIST EFH 1T K

Miafeserlia, SFRAIERIRIT,

Vee_VecQ — Ve Minimum

Device
| Access Allowed

N

CS#

RESET#

L IS

& 9-3 RESET# NS BN LB

Vee_VeeQ ——Vce Minimum

cs

N

‘ . ‘ Device

Al

‘ tycs ‘ Access Allowed
RESET# /
& 9-4 RESET# N{KEBFET LE
+&9-6 LemEasKi 5 5
Parameter Description Min Max Unit
Vccand VecQ = minimum and RESET# HIGH
tes to first access 150 HS

x

54. B AIBTIE] (t,cs) BABIARARFRITE LG (RAE)
55. VCC Q E,‘J EEJ:TEQZ‘ZDLI—:J VCC *Hlﬁlo
56. Ve MR ATRER IFERIE Y,
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3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

9.6 =

HIEEBIE (V) BE V. BIEBE (V ko) LT, HyperRAM 23RN ERTE » TEHRIRZIRE Vss BF
HAIE], Veec Q MARFFNTFHFETF Veco TEV ko BBF, HyperRAM 23R ELELE HEIE,
Vcc%iﬁt‘é%*?ﬁ%? VCCQ (VCCZ VCCQ)o

TERRIR TR RRERE V ko LUTHRIE , #IiRIREERXA EERE (tecro ) ABEERT VENL (Visy »
WEEBERBAAZERME V. HEBYHBEY EIRET)

WNREREEIIZR Ve RIFIE Viko AL, SHRBFRIFBUIRES, HE Ve BRETF Ve &R/IMERTIE
BIT1E. MR Vcee RIRTF Vrsr BIFLEIETIE tpp , MTIAMRIEPOR HIZREBNIT,. EXMERA T, FTE
MR S (R REF IEFARIIA 1L,

A
Vee (Max)
Vee - No Device Access Allowed >
—
Ve (Min)
—-tvcs- Device Access
Allowed
Viko
vV
RST \\_J
Time o
+R9-7 EREEE
LAITEB9 48T HyperRAM 2344 AU EBFIAR AR X 5 H,
= 9-8 1.8 ViR B EERF
Symbol Parameter Min Max Unit
Vee Vcc Power Supply 1.7 2.0 Vv
Viko VccLock-out below which re-initialization is required 15 - v
Vist Vcc Low Voltage needed to ensure initialization will occur 0.7 - v
tep Duration of Vcc < Vrst 50 - us
#9-9 3.0 VI EERRED
Symbol Parameter Min Max Unit
Vee Vec Power Supply 2.7 3.6 Vv
Viko Vcc Lock-out below which re-initialization is required 2.4 - v
Vst Vcc Low Voltage needed to ensure initialization will occur 0.7 - Y
tep Duration of Vec < Vrst 50 - Ms
y= 3
57. Vccﬁsl%ﬂ LXIEEszilli‘t E,‘Jo
Preliminary datasheet 340f 50 002-31333 Rev. *A
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9.7 k=R i
RESET# BINIRIE T — Mg 82 thiR E B HUR S BIBE 1 7 5%

£ treulBiE), BRMHBEIRUL IccsFBo SNSR RESETH 4RI BT trenfTiE], B3I IRUL CMOS FFHLEE
7 (lcca)o = RESET# RIFHEET (treHAiB]) LA trenffiE], RAFDLEH

FEFE (G IT AT 80!

 FECEFFRMERHEIIANME

v 2 RESET# N{RFETIHF L BRIFTIRIE - AT BURBRAL D T
v SREIZRFR R SRS

o RHIBR PR LR E RS

RESET# REISEBEFfE, BkEBRIFiIEIE. BT ERIFIRIEE RESET#LOW BREMELE, BERIFTTIT
WREEBEHRINE, FILLFEEITAIRETIATE F6-8 FTilEMFEFIRIFIERARIF. XA SHE
S iR s Z R BI A DRAM (55 EHE. ENR{RE DRAM FESIBUREREGEMEER, FHEHM
AR TRV EIRE,

"
‘RP

RESET# \ /

"
'RH

"
‘RPH

CS# \

9-5 B E AN FE

#+9-10 LEBEMENSHK

Parameter Description Min Max Unit
trp RESET# Pulse Width 200 - ns
trH Time between RESET# (HIGH) and CS# (LOW) 200 - ns
trPH RESET# LOW to CS# LOW 400 - ns
Preliminary datasheet 350f50 002-31333 Rev. *A
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HyperRAM (E RI#TDRAM)
3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

10 BY FE RIS

AT 8B 34838 T HyperRAM 2814 BY R AR RYAE X 75 H o

Valid_High_or_Low

High_to_Low_Transition

Low_to_High_Transition

f \
[
L]
-

High_lmpedance

10.1 AR R X 5

10.2 AC MK 14

Device

Under C.
Test 1—

& 10-1 e nita

#+10-1 MR !

Parameter All Speeds Unit
Output Load Capacitance, C, 15 pF
Minimum Input Rise and Fall Slew Rates (1.8 V)[Sg] 1.13 V/ns
Minimum Input Rise and Fall Slew Rates (3.0 V)[Sg] 2.06 V/ns
Input Pulse Levels 0.0-VccQ Vv
Input timing measurement reference levels VccQ/2 v
Output timing measurement reference levels VecQ/2 v

VeeQ
Input VeeQ / 2 ><.q Measurement Level >—><VCCQ / 2 Output
'S

10-2 NG IR R

paS

58. B NFOEH B E LA Ve cQ/2 B CK/CK# RX ABE,

50. FTE R AN FERAILLmANRIE,

60. 243 CK/CK# XFHYAINBY 7 B i8d By $h X R ME R
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEMEK-E (14R) (Infmeon .

10.3 EREE ST

- ok —
K - lckHP—— - | <——tckP———
\ / \
Vix (Max)
VeeQ/2
Vix (min)
\ / \
CK e — e —
& 10-3 B prhisr %
%10-2 BB REl6l. 62. 63]
200 MHz 166 MHz .
Parameter Symbol . - Unit
Min Max Min Max
CK Period tek 5 - 6 - ns
CK Half Period - Duty Cycle teknp 0.45 0.55 0.45 0.55 tek
CK Half Period at Frequency
Min = 0.45 tcy Min; Max = 0.55 tcy Min texnp 225 | 213 21 33 ns

A

Vippag (Minf———4—-%—-—-—-—-————————————————
ey \Y mn)=——fr e e e A e e e —————
g o o) (Min)
Q
S
g 0 i
o]
o
> «——half cycle—»
3 .
g‘ Vippg)(min) ==j===========— s — e ——
s
€
o .
E Vipag(mn)—-————=—=-==———————=j}—-Ff———————=—
o

time

10-4 ZE 5B (CK/CK#) FINIEIR

p=

61. FOIF £5% HIBTERELED

62. BR/VAE (BKte) BURTERA CS#RATE (tesy) « FIBEERMHAFAKE,
63. CK 1 CK#t INRIZR MR A > 1V/ns (FNRRBESMEN S 2V/ns) o
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=29 BY$h AC-DCERSAFIED
Parameter Symbol Min Max Unit
DC Input Voltage Vin -0.3 VecQ+0.3 Vv
DC Input Differential Voltage Vibioo) VecQx 04 | VecQ+0.6 v
AC Input Differential Voltage Vioiag) VecQx 06 | VecQ+0.6 v
AC Differential Crossing Voltage Vix VecQx 04 | VecQx0.6 Vv
10.4 ACHHE
AJ "
10.4.1 I 5
#+10-4 HyperRAM %5 E X EY B FF & ¥
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Chip Select High Between Transactions - 1.8V ¢ 6 - 6 -
ns
Chip Select High Between Transactions - 3.0V CSHI 6 - 6 -
HyperRAM Read-Write Recovery Time- 1.8V ¢ 35 - 36 -
ns
HyperRAM Read-Write Recovery Time-3.0V RWR 35 - 36 -
Chip Select Setup to next CK Rising Edge tess 4.0 - 3 - ns
Data Strobe Valid - 1.8V - 5.0 - 12
. tDSV ns
Data Strobe Valid - 3.0V - 6.5 - 12
Input Setup - 1.8V 0.5 - 0.6 -
tis ns
Input Setup-3.0V 0.5 - 0.6 -
Input Hold - 1.8V 0.5 - 0.6 -
tH ns
Input Hold -3.0V 0.5 - 0.6 -
HyperRAM Read Initial Access Time- 1.8V ¢ 35 - 36 -
ns
HyperRAM Read Initial Access Time- 3.0V Acc 35 - 36 -
Clock to DQs Low Z thaLz 0 - 0 - ns
CKtransition to DQ Valid- 1.8V ¢ 1 5.0 1 55
ns
CK transition to DQ Valid - 3.0V CKD 1 6.5 1 7
CK transition to DQ Invalid- 1.8V ¢ 0 4.2 0 4.6
ns
CK transition to DQ Invalid - 3.0V KOl o5 | 57 | 05 | 56
Data Valid (tpy min = the lesser of:
tCKHP min - tCKD max + tCKD| maX) or 1.45 - 18 -
tCKHP min - tCKD m|n+tCKD|m|n) 1.8V ¢ [66]
Data Valid (tpy min = the lesser of: bV ns
tcknp MiN - tckp Max + tekp max) or 1.45 - 13 -
tcknp Min - tekp Min + tekp Min) - 3.0V
CK transition to RWDS Valid - 1.8V - 5.0 1 5.5
— . tekps ns
CK transition to RWDS Valid - 3.0 V - 6.5 1 7
3%

64.Vpi2 CK _ERVENEETES Ck# LAV N2 BN EERE,
65. leiﬁﬁ)\iﬁﬂiﬂ ME BT WEFTITET BIns 0V Q/2, HEMITIRERV  Q WERBEFHNTK,
66. 1525 B 12-4 LUREVEUER M,
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& 10-4 HyperRAM $5EIRENE FS ¥ (48)
200 MHz 166 MHz .
Parameter Symbol - - Unit

Min Max Min Max
RWDS transition to DQ Valid - 1.8 V -04 +0.4 | -045 | +0.45
RWDS transition to DQ Valid - 3.0V oss o4 [ 04 | 08 | w08 | ™
RWDS transition to DQ Invalid - 1.8V -04 +0.4 -045 | +0.45
RWDS transition to DQ Invalid - 3.0V st To4 | 04 | 08 | w08 | ™
Chip Select Hold After CK Falling Edge tesH 0 - 0 - ns
Chip Select Inactive to RWDS High-Z-1.8V ¢ - 5.0 - 6 ns
Chip Select Inactive to RWDS High-Z-3.0V psz - 6.5 - 7
Chip Select Inactive to DQ High-Z-1.8V - 5 - 6
Chip Select Inactive to DQ High-Z-3.0V foz - 6.5 - 7 ns
Refresh Time- 1.8V 35 - 36 -
Refresh Time-3.0V treH 35 - 36 - ns
CK transition to RWDS Low @CA phase @Read - 1.8V 1 5.5 1 5.5
CK transition to RWDS Low @CA phase @Read - 3.0V tekosr 1 7 1 7 ns

e = *
CSHI "‘ CSM "‘

cs# / \ /
tess tesH
tewr =Read Wr\te Recovery —-|-—IACC = Access 4-| {lcss
ek eke | T - - S .|
tosy | r—4 cycle latency —-| tekps _ﬂlosz
High = 2x Latency Count
RWDS -\ Low = 1x Latency Count / \ / Y Y
tDsls oz
tis "+|H DoLz’l tekn = toen

D T
|~—Command Address ‘% RWDS and Data  pemory drives DQ[7:0)

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

DQ[7:0]

& 10-5 BN EY B

@ ) /-
}-—gJ_.,,-Rlc.m'.wtcnca y—cI-—A:IdbwalLﬂ"r\cy =Jr — -J

\JU\JUUUUUU\J\J;
1,|L|Iy‘—+—41‘;lll|l(y ——-l

CK,CKs

awns — [ H.;n Lsonc C.-:\u?

Low = y Count

P—Cmmar\'}--ﬂdd'ess-‘l Memory drives DQ{7:0}
Host drives DQ[7:0] and Memory drives RWDS o et
10-6 KN FE — 2SR IER
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HyperRAM (E RIFTDRAM)
3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

infineon

10.4.2 PN ]
+®2 EANNEFEESH
Parameter Symbol 2,00 MHz 1,66 MHz Unit
Min | Max | Min | Max

Read-Write Recovery Time L 35 - 36 - ns
Access Time tacc 35 - 36 - ns
Refresh Time tren 35 - 36 - ns
Chip Select Maximum Low Time (85 °C) tesm - 4 - 4 us
Chip Select Maximum Low Time (125 °C) tesm - 1 - 1 us
RWDS Data Mask Valid tomv 0 - 0 - us

- | ¢ \
"CSHI T CSM

tCSS Aﬂ
tewr =Read Wnte Recovery _'I'itncc = Access H

)——'_—4( cyc\e \atency —j
High = 2x Latency Count D8Z DMV

Low 1x Latency Count

C
lCSS
H:

RWDS ——

Dn Dn { Dn+1 Y Dn+1

L B B

Host drives DQ[7:0]
and RWDS

DQ[7:0]

|-—Command -Address —’l

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

CK and Data
are center aligned

& 10-7 EANNFE
10.5 NEFE&EBE
Vece
CK, CKit N
i VSSO
R TR e R ) R
| Veca
A A Vin(min)
VAR VAR === ViL(max)
VSSD
10-8 DDRBINSE BT
E“itscngbé
RWDS
\ / \ / \ / Von(min)
DQJ7:0] VAR 7T\ 77X ;:'OL(max)
& 10-9 DDRIGHSEBF
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HyperRAM (E RI#TDRAM)

3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

11 YO

11.1 FBGA 24 IR 5 x 5 [ Ef3E
HyperRAM 284 K AR L IKMFES! (FBGA). 1 mm B]EE. 24 Bk, 5 x5 EKPEFIEZEE, EMHRRTH6mmx8

MMo
1 2 3 4 5
A . . Y . ~ B N -l
RFU CS# RESET# RFU
B i . . . . "
CK# CK Vss Vce RFU
VssQ RFU RWDS DQ2 RFU
D P - - - -
VeeQ DQ1 DQO DQ3 DQ4
E - - - -— P—
DQ7 DQ6 DQ5 VeeQ  VssQ
B 11-1 243K FBGA, 6 x8mm, 5x5IRH3E, {FHIE
Preliminary datasheet 410f50 002-31333 Rev. *A

2021-03-22



restricted

HyperRAM (E RI#TDRAM)
3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

infineon

11.2 EQECTES

D1l
aJoa5[C @ [eDF O
1
20 ! | i
| /N
i L 4 o O q) o O
I
—_—t— — —r— - — - — B‘i] —3 -e—@—c%—@—e- —1 Eﬂi]
! T2 o O i O O
| 1 00 OO0 +
| 4
/INDEX MARK | : E D B A \_
PIN Al A [B] /A C%ENE??
CORNER
TOP VIEW ©|0.15|C —
(2x)
& BOTTOM VIEW
A | //]0.20][C
L_r. {0 B O l
¥ ‘emmm
SIDE VIEW €]
24)( QJ
(2 0.15 @[C [A]B]
@ o oa ®[C]
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994.
A - - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 020 - - 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
6.00 BSC
o P00 55C 5 SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
o 100850 SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
D - . DIRECTION.
e . A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME. DIMENSION
N ” ﬁ "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
Db 035 040 045 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
SE 1.00BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D
e 1.00BSC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
sD 0.00 BSC
s WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.
SE 0.00 BSC g
"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS.
10. JEDEC SPECIFICATION NO. REF: N/A 002-15550 *A

11-2 24 I BGA 8.0 mm x 6.0 mm x 1.0 mm (E2A024)
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HyperRAM (E RIFTDRAM) e
3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

12 DDR HCN I FF IR EX %8 (DCARS) ThEE

HyperRAM 23R M 7 —HM a4, AILASSIRRWDSIE SHEXS FIRENEdEmHAVIRIZ R (1818) . RiE
TJWERMH4RS (OPN), FLESFFRELFE,

WiRMH DCARS $F14RS, F-NEDIEBES N PSC/PSCH# 1XE CK/CK# fEN RWDS IO EHE, -1
BHEE 2 CK/CK# BIBIZ, H48T590 B, LUE RWDSIHZE T DQ EEBEMEIEET O T 0. A,
CK/CK# #0 PSC/PSC# Z BN E B E R BT L1k DQ 5 S BMEUIEE N RWDS I E, LUE
RWDS 12T BV IR IR E EHFRIFS RWDS A48 X BT IE],

B N{EEERIBI A& PSC/PSC#o PSC 1 PSC# BI D BIMIRT AR BB S BT, siEES AN EiEHEE
MR ED J9 K EE s
PSC/PSC# FiFHyperBus 38, MBAER PSR, MBI Pscy WaEBT, EREEELTF I
RE CRHERIZA) .

12.1 T8 DCARS {5 S M HyperRAM /= S iR
—— | RESET# V:'sé ﬁ
—| CS# DQ[7:0] |-—p
——p| CK RWDS |--t—
—— | CK#
——| PSC
—| PSC# Ves :¢

& 12-1 HyperBus = fa5 DCARS 5 5B
+12-1 SSER
Symbol Type Description
cS# Input Chip Select. HyperBus transactions are initiated with a HIGH to LOW transition.

HyperBus transactions are terminated with a LOW to HIGH transition.

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

Single Ended Clock. CK# is not used, only a single ended CKiis used.

The clock is not required to be free-running.

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

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

Read-Write Data Strobe. Data bytes output during read transactions are aligned
with RWDS based on the phase shift from CK, CK# to PSC, PSC#. PSC, PSC# cause
the transitions of RWDS, thus the phase shift from CK, CK# to PSC, PSC# is used to
place RWDS edges within the data valid window. RWDS is an input during write
transactions to function as a data mask. At the beginning of all bus transactions
RWDS is an output and indicates whether additional initial latency count is
required. The dual-die, 128 Mb HyperRAM chip supports data transactions with
additional (2X) latency only.

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

RWDS Output

DQI[7:0] Input/Output

Preliminary datasheet 430f 50 002-31333 Rev. *A
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HyperRAM (E RI#TDRAM)
3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

+®121 ESER (8)
Symbol Type Description
Hardware RESET. When LOW, the device will self initialize and return to the
RESET# Inout idle state. RWDS and DQ[7:0] are placed into the HIGH-Z state when RESET# is
P LOW. RESET# includes a weak pull-up, if RESET# is left unconnected it will be
pulled up to the HIGH state.
Vee Power Supply | Array Power.
VecQ Power Supply | Input/Output Power.
Vss Power Supply | Array Ground.
VssQ Power Supply | Input/Output Ground.
12.2 7778 DCARS FY HyperRAM =& — FBGA 24 IR, 5 x 5 fEFIF13k
1 2 3 4 5
R-IEU CS# RESET# RFU
CK# CK Vss Ve PSC
VssQ RFU RWDS DQ2 PSC#
VeeQ DQ1 DQO DQ3 DQ4
DQ7 DQ6 DQ5 VeeQ  VssQ
& 12-2 24 Bk FBGA, 5 x5 EKitik, (RFAIE

Preliminary datasheet
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HyperRAM (BRIFTDRAM) £
3.0V/1.8V, 128-Mbit. ZFEMEK-E (14R) (Infmeon.

12.3 7 DCARS BY 5By HyperRAM 771423
X B B RMEEM S A T E X DCARS #3514 H 2RAEFEH$h. RWDS FISUBZ BIHI% R.

et
cst [\

R -
L'(tPSCRWDS

4-|tDSZ
RWDS —————— ow = 1x Latency Goun /R \_/—
Ht\s HtlH “toaLz '( I_(tCKD —toz
e : 0 G
}-—Command-Address —’l RWDS aligned Memory drives DQ[7:0]
by PSC and RWDS
Host drives DQ[7:0] and Memory drives RWDS
12-3 HyperRAM 7252 DCARS B & (67 68+ 69]

CS# /7
CK,CK# 2& E? 2& ;E ’9( i’? 26
s RN EREDEDEn
e L dcrvos —to—
i N

7tCK3 lCKDI
toaiz ’( o] Loy toz ’(
T e

RWDS and Data are driven by the memory

12-4 DCARS ¥iBHE XA E - 72

*

67. SR WAL CK = {EEBFF CK#t = ZEEBFRKLHS, ERIFELZAE], CS# MIUREIESEBT,

68. T B2 TE IR BV E HIHA B3R Bh RWDS,

69. IZ B T OB HEVIEIRIBIRE ,, AR EMIMNIFIIAIEIR,

70,  ZEERT F4300/ B 12-1 WERE RO NEIE, EEFRMERSIEERHAZ ol
B Fhian HH RE IR A Ff RE 1M B9 520,

71. CK B PSC BYZER (#B{iZ) HH HyperBus ENIEO (FEH) 1THI, BETE 40 El 140 EZ (8], LUER
RWDS & BEFHIEENEON, HEEEHINLEMEIES RWDS BIRIFTE, RWDS FVEIEIKEM
RIFEYBIRYE KA HyperBus EMIZOIKITHATE, HERH HyperBus MHLEXSE AR,

72.HyperBus BYFEBEK tekp F tekp B X EIE B A HBVEBMLIEIE, HTF RWDS # Data 2F—
BHEHERBEIEES G TGS, Ettop M tewp BRIFZZEWL (LAERMLEERTK)
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3.0V/1.8V, 128-Mbit. ZFEHMEK-E (14k) Infmeon :

+12-2 DCARS iREXES
200 MHZ 166 MHZ ]
Parameter Symbol - - Unit
Min Max Min Max
Input Setup - CK/CK# setup w.r.t PSC/PSC# tis 05 _ 0.6 ~ ns
(edge to edge)
CK Half Period - Duty Cycle (edge to edge) tiy 0.5 - 0.6 - ns
HyperRAM PSC transition to RWDS transition tpscrwDS - 5 - 6.5 ns
Time delta between CK to DQ valid and PSC to
RWDS|[73] tescrwps “tekp | -1.0 | 0.5 | -1.0 | +0.5 ns
5I —
73. REE(E, FHIF100%L2 T Wi,
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HyperRAM (E RIFTDRAM) Infil‘leon

3.0V/1.8V. 128-Mbit. ZFHMKZ-E (14k)

13 ITHER

13.1 T HmS

VI EME 4R S BIA T ERA SR
STOKS 128 2 DP B H M 02 0

1] L

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)

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

Temperature range [ Grade
M = Automotive, AEC-Q100 Grade 1 (-40 °C to + 125 °C)

Package Materials

H = Low-Halogen, Pb-free

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

Speed
GA =200 MHz
DP =166 MHz

Device Technology
2 =38-nm DRAM Process Technology - HyperBus
3=38-nm DRAM Process technology - Octal

Density
128=128 Mb

Device Family

S70KS

Cypress Memory 1.8 V-only, HyperRAM Self-refresh
DRAM S70OKL

Cypress Memory 3.0 V-only, HyperRAM Self-refresh DRAM
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13.2 BUAEE — FML/AEC-Q100

® 13-1 FIH TR A EMRK/AEC-Q100 INEFHIT R EMRMNEE, ZREEERASHN LG MER. IE
WINSFELESHATANH T BEMEHNAS, B HELHNEERE,
{79 AEC-Q100 K= Mttt £ = 2Bt /ERRF (PPAP)

BT EERE 150/T5-16949 AR AN IR R U RS PPAP & EMA M AEC-Q100 K=&, IF
AEC-Q100 £&/= M FhSE S IZR AT R A 1S0/TS-16949 FIEK,
S FARBERS 1SO/TS-16949 1R EIIRMNFE, FHITERMEFE PPAP 21509 AEC-Q100 K= fho

®R13-1 BRAEE — FMAR/AEC-Q100
. Package . .
Device . A ’ Model | Packing Ordering .
..~ |Density| Technology |[Speed| Material, and Package Marking
Family Temperature Number| Type Part Number
S7TOKL 128 2 GA BHM 02 0 STOKL1282GABHMO020 | 7KL1282GAHMO02
STOKL 128 2 GA BHM 02 3 STOKL1282GABHMO023 | 7KL1282GAHMO02
STO0KS 128 2 GA BHM 02 0 S7TO0KS1282GABHMO020 | 7KS1282GAHMO02
S70KS 128 2 GA BHM 02 3 STOKS1282GABHMO023 | 7TKS1282GAHMO02
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BiTiER
A3 N
EiTiE R
Document A
version Date of release Description of changes
** 2020-09-16  |New datasheet.
N N2 Updated Figure 10-8 and Figure 10-9.
A 2021-03-22 Updated DC Characteristics on page 30.
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