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128 Mb HYPERRAM™E il DRAM (PSRAM)

M BE S gk
- TERESEE

o TFZR (1): -40°C & +85°C
v TR IR (V): -40°C FE +105°C
v EXIR (A) , AEC-Q10034£Rk: -40°C ZE +85°C
v LR (B) , AEC-Q10024%: -40°C = +105°C
' R
- 38 442K DRAM

Y RE SRS

x1 EIERNE

Read transaction timings Unit
Maximum clock rate at 1.8 VVcc/VccQ 200 MHz
Maximum clock rate at 3.0 V V¢c/VccQ 200 MHz
Maximum access time (tacc) 35ns
&2 RABTRBE
Maximum current consumption Unit
Burst read or write (linear burst at 200 MHz, 1.8 V) 50 mA
Burst read or write (linear burst at 200 MHz, 3.0 V) 60 mA
Standby (CS#=Vc=3.6V, 105°C) 750 pA
Deep Power Down (CS#=Vc=3.6V, 105°C) 360 UA
Standby (CS#=Vc=2.0V, 105°C) 660 PA
Deep Power Down (CS#=Vc=2.0V, 105°C) 330 pA
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128 Mb HYPERRAM™E il DRAM (PSRAM)
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128 Mb HYPERRAM™E Rl DRAM (PSRAM) iT
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128 Mb HYPERRAM™E il DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8v/3.0V (n ineon :
TR

1 B

3 7%,%128-Mb HYPERRAM™ 23 B —F#=&E CMOS. ERIFTDRAM , 8 HYPERBUS™ %[, DRAM PE%I{E
REETEHRIFEISETT. & HYPERBUS™ O FN (£17) RENMRENH B NTZE230Y, 23HFRAIRIFT
EHIIZIEEEDRAM LRIFTIZE. BT AT EINEBETARIFIRIE, FIEENER, DRAM FEFIFHE
FBSET, TERIMEIRGHIE. Eit, ZFESSF AERIER (9547 RAM (PSRAM),

BT DORAMETEIR S FmEAR AR, RLEERENRHFIREHLATREKE, UEEEENATFAS
ZIERIFTIR(E. WREMBISTEERIFIRIE, WENLIPRHIERBVFEEEH AV ER G R RS
PN IRENIER,

1.1 HYPERBUS™ %[

HYPERBUS™@—HM{E{ES 1T DDRIZO, AILMERIEE SR E, DDRHYTE DQ[7:0] FIN/HIEES £
FNHEBRERE N EIEF T, HYPERBUS™ ERVIEH B L im M ZHYPERRAM™PES! ERY 16 {UZE. —1
B $h A HREIEE IRV REL LI DQ 55 LM MERAY 8 iITe. FETEARBSUREMAM. FraRm AL
BIFEA LV-CMOS, B AREHIITHEERS (OPN), 23Rl FBTERED! (Voo ) 1 1/0 387RUT (VecQ) FRIRHY 1.8
VVec / VeeQ 8% 3.0 V Ve /VecQ (ARAR))o

B, HHEFIEIE(S 28128 N HYPERBUS™ DQ[7:0] 5 55, HiRUWIE<S. ks DQ 55 LAVEURERY,
B$h (CK#. CK) FBFHHYPERBUS™ MIGEHHRES. IESTMIHERTE I HERIRIIAOITTT,

SNMEEELL CS Mgt (CA) ESHEMUFE, ARFRINHIEZRLUER 6 N CAFT, BER
VI REGERFIREN S B NSRRI, HE CS WBUHE L

CS# / \ [
|<—1RWR:Read Write Recovery4+7t acc = Access————»
|-7Latency Count————»
High = 2x Latency Count
RWDS — Low = 1x Latency Count | \ } \ —
RWDS and Data
are edge aligned
O T 0 0 G G T
FCommand—Address—-‘ Memory drives DQ[7:0]
Host drives DQ[7:0] and Memory drives RWDS and RWDS

1 IRENfE, EIMERIHEK?
p:

/.
2. FIREEIR BT = 1x IR I RMEBR F IS A+ 128 Mb HYPERRAM™
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128 Mb HYPERRAM™E |t DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8v/3.0V (n Ineon :

5%

RWDS B— " WAES, AFHER:

v REVE R AR SIEFT 18 MHYPERRAM™ES HHZ 40 B E HAYBTE]  (RDIAIREVEIR)

v HEUREIREVERIEA B MHYPERRAM™ BB HE R T MR (FIRFS IREEIEEE)
v BEUBFA M EHEEEIHYPERRAM™ES T TE NRHIEY (#13A5 NIER)

v B NBUEERIERE AR R K

RN S &5 CA L HIZ2 HAEl, RWDS 78 HHYPERRAM™IG &ML, LU RERPERERETIMNIY
BIRENAEIR
EIREEREIIES, RWDS B—MREUEEE, HUEER RWDS B RMIZEIT 5.

CS# / \ /
|-—tRWR=Read Write Recovew+—Additional Latency =II tace = Acces! :l]

IdiLatency Count 1‘+7Lalency Count 24-‘
RWDS — [ High = 2x Latency Count \ /_\_/_\_/_

CK#, CK

Low = 1x Latency Count RWDS and Data
L‘ are edge aligned
parr:o) o X
Command—AddreSSAD‘ Memory drives DQ[7:0]
and RWDS

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

2 EEER

TS NEIEEAEAE, RWDS FEnE M UEF L RZE S W RWDS HIGH ik (T BT AE 7 iEds PRI
EF) TR RWDS LOW ik (BREEBNFER) o A LUER SRR EFE S AT EUE#T
FRNTFTEN, HEE—ARREKENREHSZSTEFHUTHEN. EENEHET, SESHHERRFO
54750

ot [\ —
’-— tawr =Read Write Recovery
|¢7Latency Counlgu‘ CK and Data
are center aligned
S AW B

t = J
= Acct
'ACC '|

——

High = 2x Latency Count
RWDsS -\ Low = 1x Latency Count [

oara ) ) G D T
|<—Command—Address—-‘ Host drives DQ[7:0]

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

3 S\fEH, RERTHEH
p:

3. FIURIER R EBF = Ix TR EU AR EBA TS A 128 Mb HYPERRAM™
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128 Mb HYPERRAM™E |t DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8v/3.0V (n ineon :

5%

RERREERRLN, EETNHAREH T —TMNFF. STRIRARRRE AN TR UERER
MR EZFT,

l.e——— 16 word group alignment boundaries ——— |

Linear Burst >

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

Initial address = 4h

Wrapped Burst »

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

b

E 4 ZMS5EES TR

EEEEEHAE, HIRMARD CAREMNEFIE, HEFEENFAXNTARNKE, ARREHSD
R E, ARHEOERRUE. NERERTXBFE —RSSTHEA RN G . EAIEREH
8], IFEMEENMIEFEH UMFRI S NS, HEEIREURIELL, i cs#iREIEBF, L4 Fiha—
AT AEESHESR, NETEG. BTFEMEESHIERZERNRAFIIER, REATUR
EFENSHESHER R TRMNEIE R L L,
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128 Mb HYPERRAM™E il DRAM (PSRAM) o .
Infineon
HYPERBUS™ 3%, 1.8V/3.0V

= iR

2 = BER

128-Mb HYPERRAM™ 2842 1.8 VEX 3.0V B1T7#01 1/0. [EF BRIFDRAM , HYPERRAM™ 234 E IR
HYPERBUS™M##E O, HYPERBUS™IZOEE 8 (1 FTZE DDR #iE(EH) FHENEAFR (16 Uk
1B #ibAa R, REUEFRES N HERRME 16 UHE FEOEWIES 8 i) . EAFRME N
[AIHASREY 16 [U%KiE (B EEIAIREN 8 fiD) -

—| RESET# Veo :T
VecQ

—| CSH# DQ[7:0] |-t—p
—| CK RWDS |-t—p

——p»| CK#
Vss
VgsQ

5 HYPERRAM™3}&% 4]
2.1 HYPERBUS™ %[

BRERRFEER NI HEARRE X BMTHIL AR A KR, ARZVIBIRIGER tacc . &Y CA
fhER, fFiEZRSEER RWDS 55 ESRIER S EVIGERRIEM _EIEMPAFERIRIFTETE (trpn )o 7E
CARNER, EB=1EHEARIEEBAMTANBRF i, 2% (B N) FimifE, FInRidEER
(AN &, BTLATEESE AR BRI T MZ1TIRE (SEAN) Hith#dE, HEcEN
LM REAIRINEY, B0HF B eI MTFESSMESRIREYIREN T — N ESAT, MSHFESLAMRE. EIREX
S NBIEE IR ER AR FEFIRE T —1T, AISSIAMIRFRAIRIE, MTERHA 400 MBps BIHF
SEAREWER (1 F7 G WEHESL) *2 (BIEAIHE) * 200 MHz =400 MBps] o

pad
4, CK#t AFERD IR, 1Bri%,
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ }%[1, 1.8V/3.0V

Infineon

;

55 ER

3 SS%BA

3.1 W/ HET

HYPERRAM™ {55 LA &3 M., MEBFEERESBRITHERENS #) 5FRo

=3 1/ofg 7 el

Symbol Type

Description

CS#

Master output,
slave input

CK, Ck#l!

Chip select. Bus transactions are initiated with a HIGH to LOW transition.
Bus transactions are terminated with a LOW to HIGH transition. The master
device has a separate CS# for each slave.

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

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

DQI[7:0]

Input/output
RWDS

Data input/output. Command, address, and data information is transferred
on these signals during read and write transactions.

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

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

Master output,
RESET# slave input,
internal pull-up

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

Vee

VecQ
Vss

VssQ

Power supply

Array power.

Input/output power.

Array ground.

Input/output ground.

RFU No connect

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

s

5. CK#t B FED MR, BRNE&ER, WRREED FITEHIEE, 1515 Ckt NG BIEZE] VeeQ

VSSQ) 15 Tgﬁﬁ%;‘q

6. AIIERIHIOXTTFIRENIEE (DCARS) 5| B4 BoAD 5 | BEI+E AR 1% N 85530149
“DDR ALY FFIRENIEE (DCARS) IhEE”

BIEF
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

HYPERBUS™ 1&4§1i¥ 15

HYPERBUS™ {538 1¥ 15

5<%/t / BUR AL B
Ff & HYPERRAM™ SR HE AT U D iR G, HNHATFEZRRE (CK=1KEBEFH Ckit=58BF) B,
CS# THREBF, BEEHHB. si="HER=1"F0iE< /Mt (CA0. CAL. CA2) EERENX
mOEE: B /MUFFERTIN NS HES DDR—EEH,
UTFHHERIES HMUEREEN
o I B N5
o HihEZS 8] 7785 % (8] S B 1728 i)
- - BiESRTEBATIHRESSEINRET (D) FFRMECE S 728 (CR), BAFIRIRHEFUHREE
HYPERBUS™ $Z [ _EIREXAI B N MBI MAUFEIT o

4

4.1

AA B3
¢ IR ED

ERL&MHEERLFT.

« BART (FIF00) ik (EIdteil)
o BAR5 (FTIAREIE) ik (fREbiE)

CS# \

CK, CK#

.,/

DQJ7:0] 4<CA0[47:40] XCAO[39:32]X

CA1[31:24]XCA1[23:16]X CA2[15:8]>< CA2[7:0] )—

6 155 -3t (ca)FE5 10

+®a CAIEMEIDQES
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]
DQ[5] CA[45] CA[37] CA[29] CA[21] CA[13] CA[5]
DQ[4] CA[44] CA[36] CA[28] CA[20] CA[12] CA[4]
DQ[3] CA[43] CA[35] CA[27] CA[19] CA[11] CA[3]
DQ[2] CA[42] CA[34] CA[26] CA[18] CA[10] CA[2]
DQ[1] CA[41] CA[33] CA[25] CA[1T7] CA[9] CA[1]
DQ[0] CA[40] CA[32] CA[24] CA[16] CA[8] CA[0]

E

7. B 6 B/RHYPERBUS™ EFRBEZHaRYAI =S50 E ER,
8. ENETEH CKet LIB K- E T
9. TEIRENFI G NfEHiERIE], CAEESBF“HRILITTTF,

10. BN F T RRREMISAERMSEMRIIRFHSI, EFDQ7 A% 711, DQO 5 0 il

BIEF

11
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128 Mb HYPERRAM™ B Fll#T DRAM (PSRAM) -"'F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

HYPERBUS™ 1&4§1i¥ 15

)RS $5< bt i1 45 BRL -4
CA bit# Bit name Bit function
Identifies the transaction as a read or write.
47 R/W# R/W# =1 indicates a read transaction

R/W# = 0 indicates a write transaction

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

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

AS =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 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
address should be set to 0 by the host controller master interface. The size of
rows and therefore the address bit boundary between row and column
address is slave 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

20 Lower column address bits A2-A0 selecting the starting word within a half-page.

p 5

11. (T2 I8 SRR T1FHE2SPETE A X A —24A 8815, HYPERRAM™ 722D I EfRit B Rt
T1TH,

1. FABEFITAR A RARIAFAUE, Ftuts R BN TEL. LIEF—D8F (16 FN)
T, FEEFRF AR S N Fimbkoh R MIX B T8,

13. MIAEIRENA R BT B MITAI LS (D7) hbis MR ORIRE TR, ESEMIRRAEHI
RENIBEEIGE) 16 FHF TR,

14. HYPERBUS™ il 3tisit == (8] PR &, {Ri&:
29 170 _E 5L
3 MRS
FMMINER—IFRE (16fi=2FT) #EE
29 +3 =32 fiithiik = 4G Ak, Z3FERK 8 GB (64 Gb) Hilik=S /]
REFHA AT B o] LA 29 1THIEF! + 16 1T IHBAEAL = 35 KXTF = 70 XF T RUMIIEZS 8],

HIEFR 12 002-29416 Rev. *D
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128 Mb HYPERRAM™ B Fll#T DRAM (PSRAM) -""F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

HYPERBUS™ 1&4§1i¥ 15

CS#—\_“
Y U N
DQ[7:0]4“—< DnA X DnB X Dn+1A X Dn+1B X Dn+2A X

7 REM SR R BRI E > - )
FiE2R R/ SHRENBIERERUA T M. ZEMMEREEAN (BAN) NAXBHEE (R . Fit,

T fiBas 45 R BT ST Rum LA/ I 1L
FiE2313/ S HAIE R IR E B AR LAY,

paa

5. BTERT HYPERBUST” LENEEE RN —E0D . EDBEFE CK# LIE LB E o

16. BB AXIFT”, RWDS 7EIE(E4aHAIE) 78 Lk SRS,

17. BIRIR AR B FIREEHE (FREZH) -

18. &I E R FEINRIE, S 0MNFEH, FTH AT RWDS EFASAFM A ZIE, F5 BIF RWDS T
BB _EFRZIE,
19. 8N FHHREIEMIRLE NS EMEBIRFEHES], EA DQ7 5 71, DQO 5 0 il

002-29416 Rev. *D
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128 Mb HYPERRAM™ B Fll#T DRAM (PSRAM) -""F
HYPERBUS™ #Z[1, 1.8V/3.0V (In meon,

HYPERBUS™ 1&4§1i¥ 15

xe I E N\ T RRE N BREARE
Address Byte Word data .
space Byte order position bit DQ Bit order
15 7
14 6
13 5
12 4
A 11 3
10 2
9 1
8 0
Big-endian 7 7
6 6
5 5
4 4
B . . .
3 3 |When data is being accessed in memory space:
2 2 | The first byte of each word read or written is the
“A” byte and the second is the “B” byte.
1 1 |The bits of the word within the A and B bytes
0 0 |dependon how the data was written. If the
Memo 7 7 word lower address bits 7-0 are written in the A
y byte position and bits 15-8 are written into the
6 6 | B byte position, or vice versa, they will be read
back in the same order.
5 5
4 4 |Memory space can be stored and read in either
A 3 3 little-endian or big-endian order.
2 2
1 1
0 0
Little-endian 15 7
14 6
13 5
12 4
B 11 3
10 2
9 1
0
e TE T 14 002-29416 Rev. *D
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

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

HYPERBUS™ 1&4§1i¥ 15

xe EINHENERAERNEEARE (%)
Address Byte Word data .
space Byte order position bit DQ Bit order
15 7
14 6
13 5 |Whendatais being accessed in register space:
12 4 | During a Read transaction on the HYPERBUS™
A two bytes are transferred on each clock cycle.
1 3 |The upper order byte A (Word[15:8]) is
10 2 |transferred between the rising and falling edges
9 1 of RWDS (edge-aligned). The lower order byte B
(Word([7:0]) is transferred between the falling
8 0 |andrising edges of RWDS.
Register Big-endian 7 7
During a write, the upper order byte A
6 6 |(Word[15:8]) is transferred on the CK rising edge
5 5 and the lower order byte B (Word([7:0]) is
transferred on the CK falling edge.
4 4 |So, register space is always read and written in
B 3 3 | Big-endian order because registers have device
dependent fixed bit location and meaning
2 2 |definitions.
1 1
0 0

R,WDS J\ / \ | | / \ |

*

20. B8 B/RHYPERBUS™ B N & HaiFY—E8 9

21 EE NfRHHRIE], #IBSEEFHOXTTE,

22. RWDS E 5 A\ #UIBERHAB AEEIERIS, BEVRER, BEXNE— M FHRE—NFH#H{THE
1, RRBARIITIH 3 FHHIES Ao

3. EENBURERIEIER, RWDS AZENIRE, YIIRERAS, EXMIBERT, BEABNTENH
BT, EXMERT, RWDS o] SE MVLIRTh AR B RiF= S

HIEFR 15 002-29416 Rev. *D
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

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

HYPERBUS™ 1&4§1i¥ 15

4.2 AT R

HYPERBUS™EMTERT = WS, @3 ¥F CS RHRFRFF BT . RS, EEH CA FIIBTHFATIIR,

£ CAO 1, CA[47] =1 RTEBHITIZEUER M. CA[46] =0 RNIE(TIRENIZAES 8], 5& CA[46]=1RRIETE
FEENEFEET 8, CA[45]) Rk hRER (BEFEME) . —B CAOF CALREIW TITH EFithdt, 5
EZ it o] AR EBRES A1 (CA[4T:16]) o CA2 (CA(15:0]) FRiRFmIZE I THIAY B dnF ik,

SRfG, HYPERBUS™ 441t HACE F 1788 0 PAVIERITENEE EXNZ N A, 1 ENARRE
RIMIIREEIR TR T RWDS, SN5R7E CA FAHBERAIE] RWDS AR, MEIEAN—DMIERITE. WNR7E CAEHA
HAI8) RWDS A BT, MISHHANTIMNIEIRITE, —BXLEILRINHTER, FiE2sia AR TR
RWDS FHiaith B AR KB

HEUEREE RWDS B R ERIRMMmHIIAXTTF. REENITE CS# NIREFHAE) ARt i, iR
TSR FEHY, FEHEAFRANIZAK, URMELIEFESSHITO BRI
EEHABHEEHAKERNESE, MAMHLEEBTARIRINFEEENE, HLMH LIRELX
FEF| R R E— b, 4 RE— NN 2 SM#1TH RIS R A MU SEE R FF L FE R,
YRS, BTLUBRIEIS cs# B T BT R RER 45 SRR EE 6,

N AREBEEBIETT. & CS# AEBFR, B RIAERIFTIN,

est [\ —

[<——Additional Latency —|

trwr = Read Write Recovery

[4 [¢—trcc = Access—

RWDS — T High = 2x Latency Count \ ’-(/_\_/_\_/_

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

varro ARG Nad e

)‘-Command-Address—'| Memory drives DQ[7:0]
and RWDS

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

9 REMEHMBANATER 243
=

24. H cS# FFEHR CK=LOW B CK# =HIGH B, B B5M.

25, FEE e < Z A1, CS#MIREIEF B,

26. CK# & CK 5 S 89#M3, Z72BH CK# BRE LB R T

21. —BCAR3:161# IR, EBURIREAR IS,

28. FREVER A E T 7R THIVIBRERERE Xo

29. TEXMEEUERIRGIR, FIEIER IS E LRI B 8,

30. TELLIREN(R 4R, CA HBIEIAY RWDS HIGH 8~ 1F B AnEiiEaY 5 H 2R 19 B £ #R
31 TEfiB S TEIREVE I ARIE) IR B RWDS,

HIEFR 16 002-29416 Rev. *D
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128 Mb HYPERRAM™HE Fll#T DRAM (PSRAM) -"’F
HYPERBUS™ #Z[1, 1.8V/3.0V (In ineon .
HYPERBUS™ 1&4ai1¥ 15

4.3 BSNEH (FE8BEIFIBN)
HYPERBUS™EHIIERTEh=siRBY, SBitig cS RURSRFFIAEH, RIS, TEEH CA ZEATEFIATIIR,

£ CAO R, CA[47]=0RTEHITE X, CA46]=0FRRIEESNEETE, CA[45] RnpHEREER (&
Ro4) o —B CAoF CAl IR TITAI_EFIMNE, S ANEHFLAI LUIFRAERRES R (CA[47:16]) o
CA2 (CA(15:0]) #RIRFRIEITH B B ARF AL,

PAf=, HYPERBUS™ AWMLY HECEFFES 0 PRVERITHIRBEEX NS M EH, E MK
FRrRB¥IRRER 1 E0E T RWDS, SN5R7E CA AIHAHAIEl RWDS JREEF, MHEN—MERITER. NRTE
CA [EHAHAIB] RWDS AF BT, NMISHEANFIMNIZER TR,

—EXESEIRAYEPSTRY, HYPERBUS™MENmA ikt BnEE. SABIESHHDAHONTT. 81F
PRE—NFTHIETE CK N LFaREMESHEIR, ME T FHE CK BTG HHEIR,

£ CABYH/EHARAIE]), RWDS HIFFAiEZRIREN,

TS NKIEEAEAE, RWDS AENROFNEBIREE PXIR), ZEIEHS NE RWDS AFZBFH, &F
TR BT RS, SRS NE RWDS AREBFR, #IRSHBAMESIF, BFENES
NEHEERERIEIKE) RWDS, FE L EHNFIHYPERRAM™ S AER T /A S N RV EIRE M D NEEH
BIER, AEENEANBEALRKERENERERETES0F.

REHYPERBUS™ EWTE CS MR TS MRS ALIRATH, BIEMIBL T, ERHAETRANIZAK,
UREIEFESREITOBIRF. FRBIANLEEH ARREEREKERNET. BN ERSER—
Ry RBEMNT—NMERARFHIATIRB LM R R NES, LMRRERURE BB LA TR,
SIS, AJLUBER CS# BT = B TR R IZEE Hio

HEMRRE NI AFESRT B FRRE— IR, BERAEE NFBUESERERNFF K.
BIEREEBFRIETT. = CS# ABBFH, NHARERIFZER.

RS 17 002-29416 Rev. *D
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

(infineon

HYPERBUS™ 1&4§1i¥ 15

CS# f \

[—Ad(ditional Latency —
trwr = Read Write Recovery

L
RWDS —— High = 2x Latency Count \

[¢—trcc = Initial Access —»

Low = 1x Latenc'y Count

[

Latency Count 1 ——¥

CK and Data

[«—Latency Count 2 —¥

are center aligned

DQ[7:0] (740fod1 2o 150 70
|<-Command-Address-'|

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

Dn Y Dn \Dn+1Dn+1
A AB AA B

Host drives DQ[7:0]
and RWDS

2 10 BB IEERIE A fEHE2

*
32 BRI CK = 1R CKi = BB R ki,
3. EBTHFER S ZAI, CS# MIUREIESHEF,

34. 7 CAHAE], RWDS Ha7Ff#R3RzEh, HisTE R HEEMIMNIIERFL,

35. FEABIR, RWDS RNFEEFINIAIIEIER E 1o

36. 7£ CA AHRLERAY, 18/ (FLEIKEN RWDS, A IFENIHYPERBUS™ ENIFIAIREN RWDS,  FENLAITE
FIEIEIRZE SR 7 BT RWDS IRShEBE KRB FE, LUEA MR EEIET N,

37 EHURE I EA, RWDS FRENIKEN, UFERMRLE 16 (U EIREN Z AR Rk 10 & BIPES A,

38. ZEIE R T RWDS I FET Dn AFZFET Dn+1 B, LUITFET Dn B Dn+1 ABITRIITFEES Ao

BIEF 18
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

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

HYPERBUS™ 1&4§1i¥ 15

4.4 TARIERNENER (FFEREN)

SNREMBI= NS HEERAF G, REHIETHTIHER CAx (< /1tuil) 8. CAOHRRRTENITE
NfEha, HERRRIETEIMR A LR (BIFLN) .

THEERENBTEHEERTIEE Ao HYPERRAM™ B3FHIZIERE N FREKECARZ G EIEERTS
ANBUERR, IRERNZENE NAFEE RWDS EHA, HYPERRAM™IGETE CA HRIBIMALRIREN RWDS, LAY
T TFAEBYREENRRZ BB R EEKIEIR, AT, RWDS EfEHYPERRAM™esHE Rl CARIE—1F
TZHRER, BIEW, EEHYPERRAM™ESFRIEFIEX B 7 TRINEBUE R E N Z IR &Y,
EENERAZWERT, CAHAEM RWDS KEAKHMFIBERAE, EXMIERT, BFENEAN
HIRERE CABRAZE, HYPERRAM™ZR{HEIRERKLERE RWDS HIMk, THEES AHIEEFWARENNE RWDS B
FEES. ENRAFESERE NHBEIRE RWDS, FIEIRE NFER RWDS fENIEBISTHEE. 5 A\
EBHFIEFT (2F5N) o

HENE—IFT (A HIE CKBEAS, F2NFT (B) HIMTE CK TG, BABIES CK/CK#
BNFRIOXSTT. HETHHERES, AILUEER Cs# BT & B RS RIREEH. HHAEBERET.

CS#
oK, CK N |
High: 2X Latency Count*
RWDS Low: 1X Latency Count”
. [ ca e \ ca \ ca \ e \ me |\
DQ[7:0] [4720] 1 [3922} “."‘\ [31C;\4| ‘;‘\_‘ [zgfw\s] >< [15,-\51 ‘;'\,‘ [72] ‘,‘7‘-‘\ [1R5:a] ‘ [?»o] I

4 Command - Address——><¢—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.

11 FTATAIER KIS NRIEC

=*
39. MR HEIR R = Ix TR U R EARAF IS A 128 Mb HYPERRAM™

HIEFR 19 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM)

fFfiEgs=sia]

5 FhEaR=iE

5.1 HYPERBUS™ %[
*x7 FiEss et iRs (BEF=F - 16 i)
. System word .
Unit type Count address bits CA bits Notes
EOV‘.’S within 128 Mb 16384 (rows) A22-A9 35-22 |-
evice

52\‘;‘{;"’”"” 64 Mb 8192 (rows) A21-A9 34-22 |-

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)

HriREAR 20 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

EHiFda=ia)

HFR T

HYPERBUS™ %[

6

6.1

3 CAl46] N“17BY, REXEE NEhiFinnFFas<iE,

Rs HiFa St EBR g
Register System | — | = | — |31-27|26-19|18-11| 10-3 | — 2-0
CAbits | 47 | 46 | 457 |44-40(39-3231-24|23-16| 15-8 | 7-0
Identification Register 0 Read - Die o4 COh or EOh 00h | 00h | OOh | 0Oh 00h
Identification Register 0 Read - Die 141! COh or EOh 08h | 00h | 00h | 0Oh 00h
Identification Register 1 Read - Die 0!/ COh or EOh 00h | 00h | 00h | OOh 01h
Identification Register 1 Read - Die 14! COh or EOh 08h | 00h | 00h | 00h 01h
Configuration Register 0 Read - Die 0 COh or EOh 00h | 01h | 0OOh | 0Oh 00h
Configuration Register 0 Read - Die 1 COh or EOh 08h | 01h | 00h | 00h 00h
Configuration Register 0 Write - Die 0 60h 00h | 01h | 0Oh | 00h 00h
Configuration Register 0 Write - Die 1 60h 08h | 01h | 00h | 0Oh 00h
Configuration Register 1 Read - Die 0 COh or EOh 00h | 01h | 0OOh | 0Oh 01lh
Configuration Register 1 Read - Die 1 COh or EOh 08h | 01h | 0Oh | 00h 01lh
Configuration Register 1 Write - Die 0 60h 00h | 01h | 00h | 0Oh 01lh
Configuration Register 1 Write - Die 1 60h 08h | 01h | 00h | 0Oh 01lh
(Do'fl'\g)agggch‘gee '(';‘format'o” Register COh or EOh ooh | 02h | 0Oh | OOh | 0Oh-11h
Die Manufacture nformation Rester ConorEoh | o8h | 02h | Ooh | 00h | O0h-1ih

P

40. ST F LR L MEIEER, CAASRILAN 0 1o CA4S AN 1, RANSZHEEEFEFEEE ).
41 FESIENA TR A XEE (B /&%) EX. AL, coh/Eoh EBFHERBIIME,

BIEF

21
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128 Mb HYPERRAM™E il DRAM (PSRAM)

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

EHiFda=ia)

6.2 SRR TFES

AR RE. FREANTSEE, REAXY S HREBTENNERENES,
SRS BRI

v ST

S
- {THINEAIER
- HE( 2R
)9 A5 7728 0 (1D0) i 57 BT
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
01100 - 64 Mb - Thirteen row address bits (default)
0000 - One column address bits
[7:4] Column address bit count | 1000 - Nine column address bits (default)
1111 - Sixteen column address bits
0001 - Infineon
[3:0] Manufacturer 0000, 0010 to 1111 - Reserved
+10 JARIE 7728 1 (101) L5 ED
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

23FBIDRAMPES K/ (B E) A LAARIE B F1TAI DML AY Rtk (i S ECRFAE,, 40 1D0 PRV THIAE(T 3T
NG EF RPN 530 64 Mb HYPERRAM™ 284478 9 NFISBAE(IAN 13 NMTHbAL, 2224
ML (FFI4E) = 222=4M F (8MBs), 9 FIIMIILAIRTREITES 2°=512 NF = 1KB, {THIEITERTZEAN
RIFTIBIFRAE 8196 ITHR EmIH. 1TiTHEA T ItERIFTIEMR.

AR MG 03REX, HYPERRAM™RY IDO B9 0x0C81; INRMEFH 13REY, M HYPERRAM™ BY ID0 B9
0x4C81l, IFEIH &R 8 NS AT RIS E,

IR 22 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM)

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

EHiFda=ia)

6.3 ST ialifhn]

RSB, SERBIAMDGEMNS, YRAL T YRS, SERa LR BN,

FEREEA 16 MFENEH, DTETIEANERERSERONE, TREGER,

S SERPETBMNBETENEEHETEN. EAERAESER, KENSETEMAZE. 5
\EAIE] RWDS FREIENIRE, FEFI7E CA BIEAEAIE] RWDS IAR BI7EAESRIRE], LIS RIEAESSAE LRI
SREEHRT. ATSERTASAEERASER, MASEASESR, R REESTMEETH
FHNSERRIFEXNEE NIER, 5785 NRED, RWDS th REELMIEMERE, ANSHER
MRANEBREREN, HEKTERSWEE,

REESERFERUAE NEEE/BIAE. SAFRNENEETRITESTERENNER, BT
128 Mb EHMBEX T, FHEESERIEENEAERHRIZER NS HRIHIT.

#

v INFEB NS FR e aHRE RS IEE RWDS,

« 7E CAHAIE], RWDS {ZSHZERIRE, EAEURTIFIERMEISEEERI. LRIFETREMSE
SSIIEEIE N,

' CAEERE/E, RWDS ESMEIEMHES. SERMIBXIFASBRR. SERMBNA MUET S
W EEE B R,

EEBHERSET B R EIRAIER RIS RS, SREEEHEIREN 16 (1R, RN
A, NBLERTHE, SESNNSN S EEESEIERNARE, 0 E iR, ERit
MAN—H=, EEEURT CARE RWDS BIRS, BRI MERB S 0 55BERTES (CRO[T:4]) B
o

6.3.1 iESEFN0
EOE 27252 0 (CRO) BT R X HYPERRAM™ES {4 A B R ASFIA A TSR 1 1 TTER B ROAS I 614E

' BIBEHELKE (160 32. 648 128 FHITHEELIEA)
» B1EFH AER
- L% (BEE KEMNTTARNNIRTIREHR)
-REEE (BHEIT—R, ARTE F—ERAFIBNEEEE)
v FIRATEIR
v AJTIER
- FEFERS SN EHERERAEEH TR, NRERETEILR, FiERISRKRIsRREIER
FARM G RIEENSUEE . MRERT TR, MY EE AN EERIFN A SR
HAER,
v W IRGIERE
« REEE (DPD) BT

IR 23 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM)

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

EHiFda=ia)

11 ECEF 7725 0 (CRO) 4D

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

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

000 - 34 Q (default)
001-115Q
010-67Q
. 011-46Q
[14:12] Drive strength 100-34 O
101-27Q
110-22Q
111-19Q

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

0000 - 5 Clock latency @ 133 MHz max frequency

0001 - 6 Clock latency @ 166 MHz max frequency

0010 - 7 Clock latency @ 200 MHz/166 MHz max frequency (default)
0011 - Reserved

[7:4] Initial latency 0100 - Reserved

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

. mode, when CS# asserted LOW,

3] Fixed latency 1. The RWDS signal of each die of dual-die 128-Mb will always drive to
enable 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 This bit setting is effective only when the “Burst type” bit in the
enable Command/Address register is set to ‘0’, i.e. CA[45] = ‘0’; otherwise, it is
ignored.

00 - 128 bytes

01 - 64 bytes

10- 16 bytes

11 - 32 bytes (default)

[1:0] Burst length
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128 Mb HYPERRAM™E il DRAM (PSRAM)

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

EHiFda=ia)

6.3.1.1 ElEHE

EEH A EFRIFEEFAR LT —AFANEFMES, ZARSEENANKERLE, [EE/
IR RT LABCE A 160 32. 64 8L 128 FHINTTMIKE, ERIEHEMHEAE, HIRIMARB CAEEL
B, #SFEENTFANTARNKRE, ARLSEAFNRERUE, ARKEEEIRIBUE.
EEHLBERBTREFAIIESHBIEEFTER IR, FFEESHIARBEIEH R,

6.3.1.2 BAHA

BEHANFRBEEMIEENHREARKERNEE, ARAREIEHREZINIT—PFNEE, 4
SR RIRREMH RINF TR, HEEDRE cst mBETLEREH. XMESEANEERENT—
IHEAFENEEHZIES, RTFE—RBRFRERS NESMUEFT. B—TEFTAXERFT
iiETE, AfE, EREE TR, ATLUSFHESTH T —NESITIRANEF. FFE-ESHIARE
BEH Ko

x12 CRo[2] #=HIHHRH L 77
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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128 Mb HYPERRAM™E il # DRAM (PSRAM) o .
HYPERBUS™ #%[], 1.8V/3.0V In fl neon ,
EHiren=id]
F®13 El&EF5IRAF (HYPERBUS ™ Fit)
Wrap Start
Burst type | boundary address Sequence of word addresses (Hex) of data words
(Bytes) (Hex)

03, 04, 05, 06, 07, 08, 09, 0A, OB, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
16,17, 18,19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28,

128 Wrap 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
Hybrid 128 | oncethen | XXXXXx03 |3C,3D,3E,3F,00,01,02
linear (Wrap complete, now linear beyond the end of the initial 128 byte

wrap group)
40,41,42,43,44,45, 46,47,48, 49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...
03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10,11, 12, 13, 14, 15,

64 Wrap 16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00,01, 02
Hybrid 64 once then XXXXXX03 | (Wrap complete, now linear beyond the end of the initial 64 byte
linear wrap group)

20,21, 22, 23, 24,25, 26, 27, 28, 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 20,

64 Wrap 21,22,23,24,25,26,27, 28,29, 2A, 2B, 2C, 2D
Hybrid 64 once then XXXXXX2E | (Wrap complete, now linear beyond the end of the initial 64 byte
linear wrap group)

40, 41,42, 43,44, 45,46, 47,48, 49, 4A, 4B, 4C, 4D, 4E, 4F, 50, 51, ...
02, 03, 04, 05, 06, 07, 00, 01

Hybrid 16 olnixvtrﬁgn KXXXXX02 (Wrap complete, now linear beyond the end of the initial 16 byte
linear wrap group)
08,09, 0A,0B,0C, 0D, 0E, OF, 10,11, 12, ...
16 Wra 0C, 0D, OE, OF, 08, 09, 0A, 0B
Hybrid 16 once th(l:n KXXXXXOC (Wrap complete, now linear beyond the end of the initial 16 byte
X wrap group)
linear 10,11, 12,13, 14, 15, 16, 17, 18, 19, 1A, ...
32 Wra 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09
Hybrid 32 once th(l:n XXXXKOA (Wrap complete, now linear beyond the end of the initial 32 byte
) wrap group)
linear 10,11, 12,13, 14, 15, 16, 17, 18, 19, 1A, ...
03, 04, 05, 06,07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
Wrap 64 64 XXXXXX03 | 16717 18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00,01, 02, ...
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 20,
Wrap 64 64 XXXXXX2E 15122 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, ...
. . 03, 04, 05, 06,07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
Linear Linear burst | XXXXXX03 16,17,18, .
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128 Mb HYPERRAM™E il DRAM (PSRAM)

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

EHiFda=ia)

6.3.1.3 HIRTER

FEFEE RS Fe T R R REE—ENYIBRIERRITH CA EENTT. LAIBIEIR tace o
W tace PIHRHVIEIR B EURTFHYPERBUS™ 712, SEREEI/I 3 B 7 MEYHP, CRO[7:4] REVEIEIFMIIRIE
IRAYBTEHEL, BIAMER 7 DI, AFRIERZIFE 7 DEH. HYPERBUS™ IE N R AR ERIEAIVIE
HEREZ AT, $MZFA 200 MHz, XAJREXSRAEGF,

MRAEFEFHENHEN RN FFaE TR ERA R FEEDHIURFT, U RWDS FS7E CA HiE]
TAFHET, DHETEEBANTIMNITGIER, UAITFRIFTIRFE T FEEITZRITEM.

e ENTHNEEEZVIRER, £ CAHAE, RWDS FIRENEEFHRETF. CAHAB RWDS
HEFAZRNERET CAZENFEHRKENRE, BATEENRIERIGRINGFaaEE. AU
EFMER YR S FFSBURRHRATRITRIFT R,

6.3.1.4 [ 7E ZER

M T —PNECEFFEHETUL CRO[3], BITE CA BAEIALIE RWDS IEh S B P RIEFIEFFRIRE %
W FFRTERRERTEEERNGER, MIEREER M IGER, XMEERYIREERS 5 H
XRFTRERFZERET R, ERBNMEXEARERRHEEERN (BEMRN) MEER, EEEREDH
LA FLE HYPERBUS™ T2 BIE IR BIRIT IR (RIBE (£ YT HaERE. BIEIEREIIAR POR E AL E,

6.3.1.5 IR EhoR

DQ # RWDS 55 &M # .. KEMBMIRESMARRIKITMEN. EEEFFRI CRo[14:12] IRt T —HiF
£ DQ[7:0] M RWDS E St FEHMM TG A, MIRIBEBRAFRMER DQ M RWDS FSFEHT, MMERAFRE MR
DA, TAMRRSFERIESITN. BN PORREMEEE 000b, AT ERER] At AFuEBHIH
o

o

FIREPRERMEET Z&M. MM ITIEBE (1.8 a3 3.0V) 0 50°C FHY LRI FHIIREh2;HIHAEME,
RIETZ. BENRE (PVT) &4, BRERESHEERR, BEIEEE. BERRICEEAS, B
M=EM. FEEIIERIINR. BENASSCRERNRFE, EIERER,

SRS ENT L TERERECREANBIRESE—%, ERES TEFMGHIRERRE
RE,

6.3.1.6  REHIE (DPD)

ZHYPERRAM™ BUAFER T RAAIEITH, AJLUEE M CRO[15] BN RHEEF—FMFR AR ERIHT (DPD)
HITRFEEIRTS. 2 CRO[15] AR A“07EY, 2/HFRTE t pppnETIEINH N DPD IR, F BFrERIFTIRIESR
=fElk, TEDPD KA T, RAM HHHIERER (RRIFTMEKR) . BH DPD RBFER s FRBHL
= H1T EPORSITE (I#RE. X CS I RESET# BI LURL DPD K7

ZEOPDIERX TREMES. BELIFE, BHSREIBNNREERB 7.

7. 128-Mb HYPERRAM™E—FERM ™ 64 Mb B HBVEE G . ERNGHRP, —RREREE—CH
B\ DPD R, XIS A #ITHRIZ—EH N DPD B2 AR ITH, BA—NSH#HN DPD ERIEE
ECSEHBEFIRBERT, XRKSHERY DPD BB AS —OFH, RZIFR.
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

EHiFda=ia)

6.3.2

FLESFaE 1

ECEZ 7748 1 (CR1) BT E X HYPERRAM™ SB2FRIRIFTRETIA/ N RIFERIES AR, FIECERFIEELE:

v BB PEFIRIFR

EERIRRES

v RIFRER
x 14

ECEF T8 1 (CR1) U5 A

CR1 bit

Function

Setting (Binary)

[15:8]

Reserved

FFh - Reserved (default)
These bits should always be set to FFh

Reserved

1 - Reserved (default)

Master clock type

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

Hybrid sleep

- Causes the device to enter hybrid sleep state
- Normal operation (default)

O | OK

Only one die of the 128-Mb stack-die HYPERRAM™ can be
programmed to enter Hybrid Sleep mode at a time.

[4:2]

Partial array Refresh

000 - Full Array (default)
001 - Bottom 1/2 Array
010 - Bottom 1/4 Array
011 - Bottom 1/8 Array
100 - None

101-Top 1/2 Array
110-Top 1/4 Array

111 -Top 1/8 Array

[1:0]

Distributed refresh
Interval (read only)

10 - 1ps tcgy (Industrial plus temperature range devices)
11 - Reserved
00 - Reserved

01 - 4pus tegm (Industrial temperature range devices)

6.3.2.1

EiNg: it

SEFRMESehSER, BISiRE s E BT, CRI[6] EEBEARIEE,
 ERIHEHIE BUARER) T, kit MARAER; BEtErEREFoERENS BT HEEF.
 ZEDHHERAT (BAK) , CKHEIATEERT., EX4TBEENRE, SHERENSHIE.

6.3.2.2

2853 S R 3

ARV RIFECE R HYPERRAM™ BRI TR EIR B CR1[5:3] 8 E RITFfE2R TRV —8B 0. XFRRT

IR, AIANECESRIFENET,

BIEF
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128 Mb HYPERRAM™E il DRAM (PSRAM)

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

EHiFda=ia)

6.3.23 EAKEE (HS)

LRRITITARE HYPERRAM™ ERERBHEPHOMIEN, ATLEHEETREARERSUTEESIHR,
¥ 1 BN CRUSIHENEGWIRIRT. & Cs# R SHEBR R HS IRESFHIE CR1[5]1 IREN 0. IE5H,
PORSIEM B SHB[FRHBAMIBRT, 1HEE: PORIBHEMIEARIF, MMPLEFMESER
IR RER K,

7. 128-Mb HYPERRAM™E—MERT 1 64 Mb (A BBERT H. AMNTHAFR, —RRBERE—OH
HENHS e NN HITRIZU—EHN HS BXBRAITH, EA—NEAHANHS RAFFE CS
BHETIMEETRE, FFHRE HSBEXBAS R, RZTFA.

6.3.2.4 bW 1k

DRAM &5 B2 EHARIFPESRRFRE L. ENRSAA LUBSTEISE BT EIRSIRIRENE B NS TR
BRSEMIIEE, EREIHRE—TUEREINIE AKX, FiFRLEREN, BHXPNAIEES C7EEST
B91T, MMmEH7EE (RIF) DRAMTE(EZREITITHRIMAL

HYPERRAM™ 23+ G138 B ohRIFTITEY B RIFTIZEE. (XNHFENKRIEIEENHE NTE(ESSET, A EEE IR
17, MRYUNZERIE, RIS ESSSFEMIEINEENKENGEE, AEEETRIF. WNRERIH
SERZ BIFFIAFTEIRENER B N\, MTEESIE7E CA HRIE)E RWDS IRBH NS B, LUSRIEFIAIRIFSE
BN E 2X MISAEIREY(E), LUE AR FRIFTIREEFBFTIA N Z 515E M.

BAOFMER AT PR ERIRIFTE ) BIfRRERE R UM, R 15 Fim. XEFIBTTHARIFTAYES
Blo FRE1TRIRIFRE] LAEAS N EfRA B Ry BRI TER, Walllaoit GF&RIFT) ZXRRIH, 2
BESNERA, HEFANEZ MRS D HIRITRIE. BRIFSERGRTRIFREDHER
NERRA, XFFESMASIKIEITTFRITHARIFTIRE, MMERHLZRIF K EZEREN
8o

+®15 RELR ERIBES R i8] B
Device temperature (°C) Array refresh interval Array rows Recommended tcgy (1s)
(ms)
85 64 8192 4
105 16 8192 1

DRI A EZEZR EVNAZRITHRE BIE KRR A LR, URGBITENEFSERHRITOH

R, XERMIIEEMEANERNKEIRE T LR, UERFZER LEEEZEENR TR,

Itk PRER

M9 CS LOW B ABFE] (t csm )o t csuEFHFEFIRIFRIEIFRERAFETIRBVITEE, AERZTEEREF,
UHRARERES B IV Z A B RAKEENHRA T2 EI DB IRIHER. BT tcswEFh
FRmARFERN—F, FIERERRIFTIRIERNRAKE VA RIERS LRI HEFRERITHRF R ER
B & RIEERIFTIR(F

ENEBET tesy 8, EBH tegw FRFIZAEREMEH. XA LUBE ENFEEHIIIEEEEE tegy
FREIBSHF DTSR SEI, HE BT VB TR THRITLE teoy BERAVE MRS NMEHREN,
R IS FARERINEE T, RIFTEIRRIK, ELLRTBUE teoy UMAWTEKEIZ . ENRFRIUERE
P teoy ERBERS TIERE, A LUETIRENR % CR1[1:0] IhSHWEZE, UEESXIFEZAIR
B mzlRIFElfR.
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128 Mb HYPERRAM™E il DRAM (PSRAM)

EORKS
\
7 EORS
F1e AT & MEOKSHENZOEFESE,
]|14 EORE
Interface state Vec/VecQ | CS#|CK, CK# DQ7-DQO RWDS  |RESET
#
Power-off <Viko X X X
Power-on (cold) reset > \Vee/V in| X X X
(cold) cc/ VeeQ min HIGH-Z HIGH-Z
Hardware (warm) reset 2 Vee/VecQ min| X X L
Interface standby 2 Vee/VecQmin| H X H
CA 2 Vee/VecQmin| L T Master output valid Y H
Read initial access latency > .
(data bus turn around period) |~ Vee/VecQmin| L T HIGH.Z L H
Write initial access latency > . )
(RWDS turn around period) = Vee/VecQmin| - L T HIGH-Z H
. ., | Slave output
>
Read data transfer >Vee/VecQ min| L T Slave output Valid validZor T H
. e Master
}erte data transfer with initial >Vee/VecQ min| L T Master output valid | output valid H
atency
XorT
Write data transfer without . ., | Slave output
>
initial latency[‘m > Vee/VecQ min| L T Master output valid L or HIGH-Z H
Master or slave
Active clock stop[®®! > Vee/VecQ min| L Idle output valid or Y H
HIGH-Z
Deep power down!*?! >Vee/V min| H | XorT H
e cc/VecQmi HIGH-Z HIGH-Z
Hybrid sleep 2Vee/VecQmin| H | XorT H
&l
L=V
H =V
X=ViL B Vi
Y=ViL 3% VingX VoL 3% Vo
Z=VoL 3 Von
L/H=_EFG

H/L="TF&5
T = {2 2 E R R

Idle = CK H{REBF B CK# AEEBTF
Valid=FrE B4 ESHERTENRIE BT

p=

QTEANEIERMB N (WAIERAET) 3&%8 RWDS BIEREHEA, HYPERRAM™ 85415 4442 1ECARRIEIIRTh
RWDS, LIETREEETELEKIER, ATENENIIEEM CABMZE, HYPERRAM™ES{4 AJRES 4k
4% RWDS IREh AR EF, TEIE RWDS EFEMEE. ENASESERE NAIEIRE) RWDS, T
RS NARER RWDS {EAEIRIEIZINGE, BABIERMFIEFTT (8FEN) o

43, B HE IETEE TR« BN HELIE "R E AR, DPDIEFEIZIREEB” HAEFRER,
BERRESRANBEAAKRIE” PEER,
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128 Mb HYPERRAM™E il DRAM (PSRAM) o .
Infineon

HYPERBUS™ #%[1, 1.8V/3.0V

HHEIE

8 TEERT

8.1 EOFN

FNREETNREERSHEREBUEN (CS#=18) B—MEUA. RIIFERORS. FIRET, BrcsH
M RESET# Z 5N S N 48 h &R IS 4R 2 B

8.2 B HFLE

BRI HE DRSBTS IR RV SR E SRR R HE O o B FRIAE R HIHERIIEE
B8] tace +30 ns BY, B/HZBEMBRAILAS. AEMIIHELRET, BEEBIERNEAHIGRIENE K
R | MVEMFIEINSE36T189«DC 14 Firmo

HENBFLELEEHRECRN, BREEDRSETRDINFERR. BMEEXEERKABIESR
FEIEAA Cs FIReRIFREET, FiEssSs VRO WITERRET tacct30ns FIENEKEIHHFLE, X5
T ESIRE RS RIERANBRRNERRS. —BEERYIMRNshERSohEdE SR, BRORNEL
SANBERREME. BREHMFIDRSHERRTER tegy Rl CS BIMIEER sy ZBIZENBET,
RERNHOTREFRS, MAUEEREREAEEDFELERT, IR, BEREFFRHEHHEE
LEBT

Cs#
oKt CK T T T ey Ciock Stopped Y
A A | il A A A A\ Mo @i A\ A A A\
High: 2X Latency Count b Latency Count (1X) > w{ r
[
RWDS | Low: 1X Latency Count “\, \
\ RWDS & Data are edge aligned
bagro) BEBTFATI3TAE: Vo ) mm oupwomen Y owm om
|- Command - Address |- Read Data >
(Host drives DQ[7:0] and Memory drives RWDS)
s - b 44
& 12 RN RN A XES$ELL (DDR) 1
p=S
/.

44. 1€ CATBIFHAIE], RWDS AMREET, 7EULIREME T, REEIERRRE— M IGEERITER, Elti
BE A IFE MR ZEIMER RS FF 8,
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128 Mb HYPERRAM™E Rl DRAM (PSRAM) ™
Infineon
HYPERBUS™ }%[, 1.8V/3.0V

TIHEIRT

8.3 EARIR

EREMWEE (HS) IRET, HEREMAL (ips) o BIMCRI[5] EN 0 HANHS KRS, S[HSTE
tusnBTBIRRRINER,, FHETEIMFEFR T B PRVEBIREEHSKSHERARE. 1§ CS AR SESEM
IRH HS AKESFHIE CR1[5] IKE N 0o Ib5h, PORTEEHEMFSHBHRLBESHRIRRS. HEE:
POREVEEMF E NS ARIFT, MMPILFESBIERIEEER. BREIZIHFPRESER tegmshiial. BT
EAXERAMEE HS &, S[HRFLTSHERNESHRIEERBVRS.

cs# ‘_f' \
CK#, CK i i f i i )
High: 2X Latency Count
RWDS \ Low: 1X Latency Count
thsin -
oamo ——( o0 0o 0w 0 e e e )
Write Data Enter Hybrid Slee,
(Host drives CD%T;.‘(;T‘?/I'EQTJ?‘;?:VES RWDS) - CRO Value l):‘s‘" ’ = He =
= 13 BEHS £56
st |
R .
¢ ' texths >
& 14 iR HS &5
®17 BAKRENFESH
Parameter Description Min Max Unit
thsin Hybrid Sleep CR1[5] = 1 register write to HS power level - 3 Ms
teshs CS# Pulse Width to Exit HS 60 3000 ns
texTHs CS# Exit Hybrid Sleep to Standby wakeup time - 100 s
IR 32 002-29416 Rev. *D
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128 Mb HYPERRAM™E Rl DRAM (PSRAM) ™
Infineon
HYPERBUS™ }%[, 1.8V/3.0V

TIHEIRT

8.4 FEEg

ERERES DPD) RE T, SHIEENWIRGHE RATHERBIKT (Ippp )o 1T CRO[15] S 0 # N DPD IR
o BMHE toppnETEIRNFRERINER, HFEMMBRIFIEESLL. DPDIRET, FHTHEFPWEIEEREL (KRR
TR o & cS# WehNREBFEARRASEFRSEIEIMHRL DPD K&, ks, PORMEHE(U
B SHE R H DPD RS,

REIFFVIREEE terpppfdi8le SEMEM POR —1¥, POREREIFIVRESHEE tycfYEl. AFER
ERIEMHRY DPD 5, [T 5 POR EHEREIEVIRE.

Cs#

CK#, CK H X X A A X

High: 2X Latency Count

RWDS \ Low: 1X Latency Count
parro) (o 0o (s e Yo Jwm (s 88 )
- (Host drives D%T;“;lnineﬁ\iiyd ves RWDS) = CROVae St T 0PD——
& 15 HDPDIESH
cs# ﬁ‘ f 1 [
""tCSDPD‘." ‘
tEXTDPD‘»‘
& 16 iBH DPD {55
+&18 REHBNFEEH
Parameter Description Min Max Unit
topDIN Deep power down CRO[15] = 0 register write to DPD power level - 3 s
tesppp CS# pulse width to exit DPD 200 3000 ns
texToPD CS# exit deep power down to standby wakeup time - 150 Ms
HEFM 33 002-29416 Rev. *D
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128 Mb HYPERRAM™E Ff/#T DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8V/3.0V (n ineon '

BSAE
9 S
9.1 #a X} B A ENRE (5
Storage temperature plastic packages -65°C to +150°C
Ambient temperature with power applied -65°Cto +115°C
Voltage with respect to ground ~
All signals[45] 0.5Vto +(VCC +0.5V)
Output short circuit current!®l 100 mA
Ve, VecQ -0.5Vto+4.0V
Electrostatic discharge voltage:
Human body model (JEDEC Std JESD22-A114-B) 2000V
Charged device model (JEDEC Std JESD22-C101-A) 500V
9.2 BANESEH

EDCEMHT, WA /O EEMNRIFETHNTF VoM VocZiBle TEEBEEIEIRARE], A 1/0 BIfES
FBid VgsE -1.0 VBT Vot 1.0V, HFEERYEIERA 20 nso

VssQtoVecd [ (o
1.0V —mmmmmmmfeee s
- <20 ns o
E17 B K G A
. <20ns -
Vec+10V  ————————177777
VssQ to VeeQ lj N
18 BRAKIERS il

p=

45. AT 1/0 55 EHIR/) DC BBIEN-1.0 Vo TERB[ES%RIRHAIE], WA 1/0 ESAEERTF VssE-1.0V,
FREERYIEHKIK 20 nso T Bl17, ST 1/0 155 LAY A DC BBEA Voc + 1.0 Vo TEFBIEFFIRHAIE],
ANEL /O ESRIREE F Voc + 1.0V, 1F4ERFEHSE 20 nse T El18 6

46. F—RRBEE—PNAHIT TR, SR REEBE —F,

41 BT F34H I RATEE[47]” FRVIR SRl gESXT e E KA 4 HiF. XABR—MNEEE;
HABERBHFEXLEEZG XS TARBRIZEDB O PIETHNTAEME G TIITIEERE. /K
B FENRATMEBR G TSRS S,
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128 Mb HYPERRAM™E Ff/#T DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8V/3.0V (n ineon '

BBSAAE

9.3 - BlifFiE

9.3.1 =B RIS
*19 F1gixnig e8]

Description Min Max Unit

Input voltage with respect to V5sQ on all input only connections

, _ -1.0 VecQ +1.0 v
Input voltage with respect to V¢5Q on all I/O connections
VeeQ current -100 +100 mA
9.4 TEEHE
TEBEEX T —ERE, EXEREZERRIESRSERIEIT.
9.4.1 =EEE
& 20 RESEE
. Spec .
Parameter Symbol Device . Unit
Min Max
Industrial (1) 85
] Industrial plus (V) 105
Ambient temperature Ta - -40 °C
Automotive, AEC-Q100 Grade 3 (A) 85
Automotive, AEC-Q100 Grade 2 (B) 105
9.4.2 HEIRBE
+®21 EIREEE
Description Min Max Unit
1.8V V¢ power supply 1.7 2.0 v
3.0 VV¢c power supply 2.7 3.60
p=

48 NEUERIR Ve /NecQo MIAFMF ! Vee=VecQ, —RMRA—1ER, KIMAANERL T Vsso
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

Infineon

BSAE
9.5 DC 4%
x22 DC Fi%E (cMOS F#B)
N . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
Input leakage current
I 3.0V device reset signal
high only .
Input leakage current
Iz 1.8 V device reset signal
high only ViN=Vss toVce, _ LA
Input leakage current Ve =Vee max
I3 3.0V Device reset signal
low only[so] 30
Input leakage current
lL14 1.8V device reset signal
low only[50
CS#=Vgs, @ 200 MHz,Vcc =2.0V 50
lcca Vcc active read current CS#=Vgg, @ 166 MHz,Vcc=3.6V 56
CS#=Vss, @ 200 MHz, Vo =3.6 V 60
30 mA
CS#=Vgg, @ 200 MHz,Vcc =2.0V 50
lceo Ve active write current CS#=Vgg, @ 166 MHz,Vcc=3.6V 56
CS#=Vgs, @ 200 MHz,Vcc =3.6V 60
CS# = Vee, Vee=2.0V; full array _ 160 440
CS#= Vcc, VCC =2.0V; 420
bottom 1/2 array
CS#= Vcc, VCC =2.0V; 410
bottom 1/4 array
CS# = Vcc, VCC =2.0 V; 400
bottom 1/8 array
CS#=Vce, Vec=2.0V; h
top 1/2 array 420
Ve standby current _ _ .
lccal e o CS#=Vce, Vec=2.0V; A
(-40°C to +85°C) top 1/4 array 40
CS#= Vcc, VCC =2.0V;
top 1/8 array 400
CS#= Vcc, VCC =3.6V; 180 500
full array
CS#= Vee, Vec=3.6V,; 480
bottom 1/2 array
CS#= Vee, Vec=3.6V,; 450
bottom 1/4 array

=+

a0, 34E1000258 7 it
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

Infineon

BSAE
®22 DCHiE (CMOFEZR) (40
- - 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
CS#= Vcc, VCC =3.6V; 440
bottom 1/8 array
CS#= Vcc, VCC =3.6V; 480
| Vcc standby current top 1/2 array _
cca (-40°C to +85°C) CS#=Vcc,Vec=3.6V;
450
top 1/4 array
CS#= Vee, Vec=3.6V,;
top 1/8 array 440
CS#= Vcc, VCC =2.0V;
full array 160 660
CS#= Vcc, VCC =2.0V; 630
bottom 1/2 array
CS#=VCc, VCC: 2.0 V; 615
bottom 1/4 array
CS# = Vcc, VCC =2.0 V; 600
bottom 1/8 array
CS#=Vce, Vec=2.0V; -
top 1/2 array 630
CS#= Vcc, VCC =2.0 V; 615 IJ-A
top 1/4 array -
CS# = Vcc, VCC =2.0 V; 600
top 1/8 array
| Ve standby current
ccap (-40°C to +105°C) CS#=Vcc, Vec=3.6Y;
180 750
full array
CS#=VCC,VCC=3.6V; 720
bottom 1/2 array
CS#= Vcc, VCC =3.6V; 675
bottom 1/4 array
CS#= Vee, Vec=3.6V,; 660
bottom 1/8 array
CS#=Vcc,Vec=3.6V;
top 1/2 array - 120
CS#= Vcc, VCC =3.6V;
top 1/4 array 675
CS#= Vcc, VCC =3.6V;
top 1/8 array 660
CS#=Vcc, RESET#=Vgg,
lces Reset current Vee=Voo max 15 mA

=,

p=
49. 7#3E100%2238 T Mo

50. WU A 128 Mb i AR RBE—Nal LU#H N DPD T, B — A MRIFFHEI, RESET# LOW ETIM DPD IR
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128 Mb HYPERRAM™E il DRAM (PSRAM)

Infineon

HYPERBUS™ #%[1, 1.8V/3.0V

BSAE
®22 DCHiE (CMOFEZR) (40
I~ . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
| Active clock stop current | CS#=Vgg, RESET# =V, 13
ccel (-40°C to +85 °C) Ve = Ve max 10
| Active clock stop current | CS#=Vgg, RESET# =V, 19
ccelp (-40°C to +105°C) Vce = Ve max mA
CS#=V
Ve current cc,
lecr : [50] Ve =Vee max, 70
durmg powerup VCC=VCCQ=2.OVor3.6V
Deep power down current _ _
3.0 V (_400C tO +850C) CS# - VCC, VCC - 3.6 V 250
Deep power down current _ _ _
s 1.8V (~40°C to +85°C) CS#=V¢e,Voc=2.0V 220
DPD
Deep power down current _ _
3.0V (-40°C to +105°C) CS#=V¢ce,Voc=3.6V 330
Deep power down current _ _
1.8 V (_400C tO +1050c) CS# - VCC, VCC - 2.0V 360
CS#=Vcc, Vec=2.0V; full array 105 420
CS# = Vcc, VCC =2.0 V; 370
bottom 1/2 array
CS#= Vcc, VCC =2.0V; 330
bottom 1/4 array
CS#=Vce, Vec=2.0V; B 310
bottom 1/8 array
CS#=Vcc,Vec=2.0V; - 370
top 1/2 array HA
CS# = Vcc, VCC =2.0 V;
top 1/4 array 330
Iys =0l Hybrid sleep current CS# =Vee, Vec=2.0V; 310
(<40°C to +85°C) top 1/8 array
CS#=VCC,VCC=3.6V; full array 115 480
CS#= Vee, Vec=3.6V,; 430
bottom 1/2 array
CS#=Vcc,Vec=3.6V; 370
bottom 1/4 array
CS#=VCC,VCC=3.6V; 340
bottom 1/8 array -
CS#= Vcc, VCC =3.6V;
top 1/2 array 430
CS#=Vcc,Vec=3.6V;
top 1/4 array 370

=+

10, 3£ 1000258 7 Tit,

50. WU A 128 Mb i R RBE—M Al LU#H N DPD T, B — A MRIFFHAEI. RESET# LOW BETIM DPD IR
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

Infineon

BSAE
®22 DCHiE (CMOFEZR) (40
L. . 128 Mb .
Parameter Description Test conditions - Unit
Min Typ!! Max
Hybrid sleep current CS#=Vcc,Vec=3.6V; _ 340
(-40°C to +85°C) top 1/8 array
CS#= Vcc, VCC =2.0V;
full array 185 630
CS# = Vcc, VCC =2.0 V; 570
bottom 1/2 array
CS# = Vcc, VCC =2.0 V; 510
bottom 1/4 array
CS# = Vcc, VCC =2.0V; 460
bottom 1/8 array
CS#=Vce, Vec=2.0V; B
top 1/2 array >70
| [50] CS# = Vcc, VCC =2.0V;
HS top 1/4 array 510
CS# = Vcc, VCC =2.0 V; 460
top 1/8 arra - A
Hybrid sleep current P1/ y H
(—40°C to +105°C) CS#= Vee, Vec=3.6V,; 215 690
full array
CS#= Vcc, VCC =3.6V; 630
bottom 1/2 array
CS#= Vee, Vec=3.6V,; 550
bottom 1/4 array
CS#= Vee, Vec=3.6V,; 520
bottom 1/8 array
CS#= Vcc, VCC =3.6V;
top 1/2 array 630
CS#= Vcc, VCC =3.6V; -
top 1/4 array 550
CS#=Vcc,Vec=3.6V;
top 1/8 array 520
ViL Input low voltage - -0.15x Vecq 0.30 x Vccq
ViH Input high voltage - 0.70 x Vecq 1.15x Veeq v
VoL Output low voltage loL =100 pA for DQ[7:0] - 0.20
VoH Output high voltage loH = 100 pA for DQ[7:0] Vcecq -0.20 -
p= 3

49, F3E100%223 T M1,

50. Wi 128 Mb i B

SEHBFEE ICCs EMIERAIRUL, #75 RESET# LOW HA[EIMY | LEBEXEE,

BIEF
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

51 XEAERIRIHRIE, HENER A EM E#HTIR,
2B ARARENB DTN, RIBIEPIATHEFNEMIZHITUE, MMV VeQ, EHftBFRE
=5 (WIESERIN B=. DQNLTFEEZ.

BIEEE:

BRI
9.5.1 AR
x23 1.8V BB 51 -53)
- 128 Mb ]
Description Parameter Unit
Max
Input capacitance (CK, CK#, CS#) Cl 6
Delta input capacitance (CK, CK#) CID 0.50
Output capacitance (RWDS) co 6 pF
10 capacitance (DQx) ClO 6
10 capacitance delta (DQx) CloD 0.50
x24 3.0V EBEfFMELT -5
o 128 Mb .
Description Parameter Unit
Max
Input capacitance (CK, CK#, CS#) Cl 6
Delta input capacitance (CK, CK#) CID 0.50
Output capacitance (RWDS) co 6 pF
10 capacitance (DQx) Clo 6
10 capacitance delta (DQx) ClOD 0.50
9.5.2 ErzET)
#+25 Eratiz]
[54] « e ops 24-ball FBGA .
Parameter Description Test conditions package Unit
0 Thermal resistance Test conditions follow 54
JA (junction to ambient) standard test methods and
] procedures for measuring °C/W
0,c Thermalresistance thermal impedance, per 25.5
(junction to case) EIA/JESD51.
p=

CK. CK#. RWDS #1 DQx S SRV BELMEBRMBIBERE, UATFRATNESEREN

EILES, CS# BB EHABAEE, ANE CSH#TREW (RET) MHFELHIEDQ 24 L2ER

BXREHNEIRE.
54 LB HERFIERIE; REEFMIR,

BIEF
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128 Mb HYPERRAM™E Fill#T DRAM (PSRAM) iT
HYPERBUS™ #%[1, 1.8V/3.0V nrineon '
S

9.6 EB¥I%R1Y

HYPERRAM™= mmEIEAFash BRI N EBEERKES. Vel Ve Q AMERHEN. HEBTRA
E Ve (min)ZR A LR E BT, S[HIEEE t AT ERTME BT,

L ERHRRI NSRS, CSH MTERFBHENNTE VocQ EMVEBE, BEE EBHAENAT Voe (RIME), ARG CS#
WITRFFS BT, HIRHEEIER tycs o AJLATE VocQ FAIE (CS#) ZiBlfERA—ME R LHIFBrE, LU
RELeIEM LB,

R RESET# 7E EEBHAE] AR T, ][R tAHNEDN, BE RESET# TASTEF, ty JAHHETE
F3F Xt DRAM FEFIITRIFT IR ELAXT E# T TR IR 1Ko

iakseRkfE, BMHEIRIIERIETT.

Vec_VeeQ Ve Minimum

Device
tycs ‘ Access Allowed

N

Cs#

RESET#

.

19 RESET# JI S BB B g
Vce_VeeQ AVCC Minimum
CS / \
| + | Device
| ves | Access Allowed
RESET# N\ /
& 20 RESET# J9{{EB 6 L8
=26 ERE fSEs -
Parameter Description Min Max Unit
Vee 1.8V Ve power supply 1.7 2.0 v
Vee 3.0 V V¢ power supply 2.7 3.6
tycs Vccand VecQ = minimum and RESET# HIGH to first access - 150 us
p
55. L EBE{UBTIE] (tycs) BRBIRARIFAITEEE W (FANE) .
56. Ve Q =5 BEXNINS Vee *Hlﬁlo
57. Vec PR T BE B AE LR RY,
HiEE 4 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8V/3.0V (n ineon :
SIS

9.7 =

HYPERRAM™H R BRI (Ve BEE Ve BIERBIE (Viko) A THY, 2SI EBTEBHYPERRAM™ , TEERIRLE
HZE Vgg BBFHAIE], Voo Q RRIFNTFHET Veco TE Viko B, 2B EKRECERIET LR,

Ve BAIRRRFEF T Veco (Vee 2 Vecg)o

ERFETREHEBEREE V o U THAE , ¥IIRBREREWMNINEIEBER (tpp) WEERTF Vec £
(VrsT) » UEERFEBIAZERME Ve NIERMIENY (BRE21) .

WRERFEEIZIEF Ve (FRIFIE Viko AL, SERERENBUIRES, HE Ve BRASTF Ve &IMERIE
BIE. MR Vee RIETF Vrst BRFEEREIBYIE tpp , MTTTERIEPOR TIZEEBAIT. EXMERT, FE
S (RIARISH IEFRTIA.

A
Ve (Max) v — —
ce o No Device Access Allowed '/—
VCC (MII"I) — — —
Viko
VRsT
\—l
- tPD L
Time >
E21 R E TR
AT ER 37 48 T HYPERRAM™ S 4 A1 BB AR AR X 75 E o
=27 1.8V = EREE R A FEl°S
Symbol Parameter Min Max Unit
Vee Ve power supply 1.7 2.0
Viko V¢ lock-out below which re-initialization is required 15 v
VrsT Vcc low Voltage needed to ensure initialization will occur 0.7 -
tPD Duration of VCC < VRST 50 Us
28 3.0 ViZ B EBE RIS
Symbol Parameter Min Max Unit
Vee Ve power supply 2.7 3.6
Viko V¢ lock-out below which re-initialization is required 24 v
VrsT Vcc low voltage needed to ensure initialization will occur 0.7 -
tep Duration of Ve < Vst 50 Us
=S
58. VeI BI LUZ AR 1% AT,
e TE T 42 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM) iT
HYPERBUS™ #Z[1, 1.8V/3.0V (n ineon :
SIS

9.8 BEHEA

RESET# HMINIRE T —Muig 23 RE ZIFFIRSHES 7575,

£ trppiAiE], 2RMHFRIIRUR IccsEBe SASR RESETH# FHERIF R B T8 trpyAtial, 23HFRUK CMOS il
BB (Ilcca)o = RESET# RIFIREBTE (trpfRiEl) UK trpyfBiEl, FAAFEDLEEHR.
BEHEAUEHITUTIRE:

 FRRESESMEREMRIANME

o & RESET# AR FAHELE B RIFHE(E - ZERFETIHEHM AT

 SBFISSFRE RS REERE

 SBFI SRR E IR BIRE

RESET#R[EISEBE ¥, BMEBRIFIRE. BT ERIFIRIETE RESET# LOW HijlZ1E, BBERIFTTIT
WREEEFTHRIAME, EMFELITAIBETATER 15 FRIERRETRIFTERAR. XAGERSE
EREHE(HAE S 2 [ ILED A5 DRAM PEFIEE, EVL{RE DRAM [ESIBIBTEREHENGESL, F
ENEBERIFFEIEE,

4
'RP

RESET# \ /

"
‘RH

+
'RPH

CS# \

22 BHENUNEFEE

29 LSS
Parameter Description Min Max Unit
trp RESET# pulse width »00
tRH Time between RESET# (HIGH) and CS# (LOW) - ns
tRPH RESET# LOW to CS# LOW 400
e TE T 43 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM) o .
HYPERBUS™ #2[1, 1.8V/3.0V (Infmeon :
B S

10 B PR RUA

LA &R 9348328 T HYPERRAM ™28 {4 B PR fAS BYAE X 75 o
10.1 A HIREY X B

Valid_High_or_Low >< ><

High_to_Low_Transition

Low_to High_Transition / /

23 AR X 5
10.2 AC A5
Device
Under C
Test 1—]: )
24 Wi i E
&30 AR A
Parameter All speeds Unit
Output load capacitance, C, 15 pF
Minimum input rise and fall slew rates (1.8 v)L60] 1.13 v/
ns
Minimum input rise and fall slew rates (3.0 V)!€° 2.06
Input pulse levels 0.0-VccQ
Input timing measurement reference levels VerQ)2 v
Output timing measurement reference levels cc
VeeQ
Input VeeQ / 2 ><< Measurement Level >><VCCQ / 2 Output
Vss
E25 581N SELZ A0 £ R S 61
=x
59. B%T tis Jt ||.|5Fu tpss /t DSHZ?I‘ EHU)\*HEHJIEHHTF‘_W%% v CcQ/z j CK/CK# E,J X5 \o
60. FR G MY R A ltlzim)\ﬂ' o
61. 253 CK/CK# XTRVIRAN B 7 2181 B # 38 SRME Y,
HiEE 44 002-29416 Rev. *D
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128 Mb HYPERRAM™E ¥ DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V Infmeon :

IS

10.3 REFSE BT

VCCO
CK, CK#
Vssa
e t\s | g | t|H L g | t|5 L | t|H >
Veca I\ — o
/ \ /— (min)
RWDS Vr—
VssQ / \ 7’ V\L(max)
B RTS 0 BRUTES 0 EEfes o BRfTes o
V
cea \ L/ \ |/ \\ / Vis(min)
DQ[7:0] Vi X X <
Vssa 77\ 77X 71\ Vi(max)
=] 26 DDRINESE B
g tsck -
Vcea —_—
RWDS - —\—
Vssa i
—tpssh - —flps -
Veea 3 |
\ // N\ /7 NN Y4 Vou(min)
DQ[7:0] Vi ><< x< >><<
Vesa — 7 XN 77 XX 77X Veu(max)
27 DDRHEIHBEBF
RS 45 002-29416 Rev. *D
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128 Mb HYPERRAM™E ¥ DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V Infmeon :

IS

10.4 B $h45F 1%

- tek =
oK < CkKHP——— o | ———tcKHP——— >
\ / \
Vix (Max)
VecQ /2
Vix (Min)
\ / \
CK - ~ — —
& 28 Bt EhAFIE
=31 B B (62 64
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 tck Min tekup 2.25 2.75 2.7 33 ns
Max=0.55 tCK Min
p
62. SDIF £5% AYBT $hEL TN
63. T/ VIR (K tew) BURTFERA CS#RATIE] (tcsm) « FIIRIERMF L KE,
64. CKF CK#t IARIRMIIA R 1V/ns (MIRRBAEDMENA 2V/ns) o
e TE T 46 002-29416 Rev. *D
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128 Mb HYPERRAM™E il DRAM (PSRAM) -""l?."
HYPERBUS™ #%[, 1.8V/3.0V In meon.

B e RIAE
A
Vo @ac)(Miny———F -y ———————————————————
g Vb oc) (Min)y———f———"~"""——""“F——————————————
Q
S
2 0 f
;? ««—nhalf cycle—»
é Vippoy(min) —————————————— N ———pA
5
8 | Vopo(min) ————————————— A —————
?‘D:
time
29 E58E (CK/CK#) FNIEIE
®32 B4 AC-DC BB & 65 66
Parameter Symbol Min Max Unit
DCinput voltage Vin -0.3 VecQ+0.3
DC input diff tial voltage v VecQx0.4
.|npu | eren : g ID(DC) cQ VecO+ 0.6 v
AC input differential voltage Vib(ac) VecQ % 0.6
AC differential crossing voltage Vix VecQx0.4 VecQx0.6
p= 3

65.Vipie CK ERVRINEET S Ckit ERVRINEE T ZBIIEEIRE.
66.V iy AN AN E BB P ETITE T BRasHVQ/2, FHELIMERER Ve Q BIDC BT,

RS a7 002-29416 Rev. *D
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128 Mb HYPERRAM™E ¥ DRAM (PSRAM)

HYPERBUS™ #%[1], 1.8V/3.0V

B e RIAE
10.5 AC F51%E
10.5.1 EEfZ 5
*33 HYPERRAM™4FE IR EX B FF S 8K
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Chip select HIGH between transactions - 1.8 V . 6 6
Chip select HIGH between transactions - 3.0 V cHl
HYPERRAM™ read-write recovery time - 1.8V . 35 - 36 -
HYPERRAM™ read-write recovery time - 3.0V e 35 36
Chip select setup to next CK rising edge tess 4.0 3
Data strobe valid - 1.8 V 5.0
. Tosv - - 12
Data strobe valid-3.0V 6.5
Input setup-1.8V ‘
Input setup-3.0V *
0.5 0.6
Input hold - 1.8V .
Input hold -3.0V " - -
HYPERRAM™ read initial access time - 1.8V
— : tacc 35 36
HYPERRAM™ read initial access time - 3.0V
Clockto DQs Low Z tooLz 0 0
CKtransition to DQ valid - 1.8V . 1 5.0 ) 5.5
CK transition to DQ valid-3.0V e 6.5 7
CKtransition to DQinvalid- 1.8V . 0 4.2 0 4.6 ns
CK transition to DQ invalid - 3.0V ! 0.5 5.7 0.5 5.6
Data valid (tpy min = the lesser of: texue Min - te max
. . ) 1.8
+tCKD|maX) OI’ tCKHmen 'tCKDmln +tCKD|m|n) = l.8V t [67,68] 145
Data valid (t,, min = the lesser of: texe Min - teo oY : 13
max '
+ tCKDI maX) or tCKHP min - tCKD min + tCKDI min) - 3.0 V
CK transition to RWDS valid - 1.8 V ¢ 5.0 ) 5.5
CK transition to RWDS valid - 3.0 V oS 6.5 7
RWDS transition to DQ valid - 1.8 V
— : toss -0.4 +0.4 | -045 | +0.45
RWDS transition to DQ valid - 3.0V
RWDS transition to DQ invalid - 1.8V
. X X tDSH -04 +0.4 -0.45 +0.45
RWDS transition to DQ invalid-3.0V
Chip select hold after CK falling edge tesy 0 - 0 -
Chip select inactive to RWDS High-Z- 1.8V ¢ 5.0 6
Chip select inactive to RWDS High-Z - 3.0V ot 6.5 7s
Chip select inactive to DQ High-Z- 1.8V ¢ 5
Chip select inactive to DQ High-Z-3.0V o 6.5

p=S
67. IE S5 B 32 LUREN A MBS - 254

.t ITFIHERMESE, FRETHENEIRE. MSRERMHFRRIL,

BIEF

48

002-29416 Rev. *D

2023-05-31



128 Mb HYPERRAM™E Fill#1 DRAM (PSRAM)

HYPERBUS™ %[, 1.8V/3.0V

(infineon

BY - F A&
+* 33 HYPERRAM™ %5 E IRENET &8 (48)
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Refresh time-1.8V . 35 36
Refresh time-3.0V R
CK transition to RWDS LOW @ CA phase @Read - 1.8V ¢ 1 5.5 ) 5.5 ns
CK transition to RWDS LOW @ CA phase @Read -3.0V CKDSR 7 7
p
67. 158 1% B 32 LUREXNEUIER MBS
68.tpBYFITENESE, FHETHEMIEIEE. FEREERMIERRIE,
- ‘ N
CSHI T ‘CsSM '|

cs# | \

—

tcss"‘
tewr =Read Writle Recovery —+7t acc = Access 4-|

CSH
.|tCSS

okow R ) S Y S S s S O A W

\_/

\ |

tosv ‘ |<7—4 cycle latency
High = 2x Latency Count
RWDS -\ Low = 1x Latency Count

-

tCKDS

[\ | —

tDSZ

t|s "ltlH _tDOLZ

}-—Command-Address —-| RWDS and Data

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

DSSs

T

DQy7:0] (47:40f30:32Y31:24)23:16)(15:8 ) 7:0 ) & o o o —

Memory drives DQ[7:0]

and RWDS

= 30 EINNEFEE

CS# / \

RwDs —— High = 2x Latency Count

I- trwr —Read Write Recovery -+—Addmonal Latency ‘-147 AcC = Acce534-|
cycle latency 1 —+—4 cycle latency 2 —-l
'CKDSR

Low = 1x Latency Count

L| tekn

DQ[7:0) ﬁ I

Command-Address

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

}-‘ tekos
Dn Dn YDn+1Y Dn+1
¥ B A B

Memory drives DQ[7:0]
and RWDS

& 31 REN P E — S0 EER

BIEF 49
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128 Mb HYPERRAM™E Rill¥7 DRAM

HYPERBUS™ #%[1], 1.8V/3.0V

(PSRAM)

(infineon

B e RIAE
cs# /'/
*—tckrp—P "’ICSHSMCSS"
oK Y AY, 7 \Y4 A, 7 RY.
- X X _X XX XN |
1~DSZ
tor———> |
‘ toaLz 'I
Dn+1
DQ[7:0] B
32 BIEA R
D
10.5.2 ISP N2
* 34 EANNFESE
200 MHz 166 MHz .
Parameter Symbol - - Unit
Min Max Min Max
Read-write recovery time tRwRr
Access time tacc 35 - 36 - ns
Refresh time tRFH
Chip select maximum low time (85°C) tesm 4 4
Chip select maximum low time (105°C) tesm 1 1 us
RWDS data mask valid tomy 0 - 0 -
|H 4 . J
CSHI T CSM 'l
cs#ﬁ |
tess tes
LIRWR =Read Writ:‘e Recovery ‘+71Acc = Access 4-| H—(tcss

CK, CK#

RWDS E——

DQ[7:0]

tosy }——b cycle latency —:1 ’,_':
t
ngh 2x Latency Count tosz DMV H
Low = 1x Latency Count
: / \ )
tIS
‘IH
Dn Dn Dn+1 Y Dn+1
B\ A B

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

CK and Data

' Host drives DQ[7:0]
are center aligned

and RWDS

33 EANNFE
p= 3

69. tckp 0 tckpl ERE=S

RWDS ZEIR tekps o

HEX T HIEE MRS R E,
70. tpss Mtpsy EX T DQ #8%3F RWDS BY4L 2T (8],

XE CK 5l DQ ZEIR Z [B]H BB il fRZE tcp 1 CK E

71. 8 F DQ 1 RWDS ZAEREIRVHI I ZERL, FUE tekp M teps ERR—HEY (LMBRERILLET )

BIEF
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128 Mb HYPERRAM™E il DRAM (PSRAM)
HYPERBUS™ #%[], 1.8V/3.0V

YbES eI

11

11.1

RO

FBGA 24 X 5 x 5 P55 ¥4
HYPERRAM™ 284K AR ERMIFES! (FBGA). 1 mm [B]EE. 24 BK. 5x5IKPEFIFEE, FARTH6mMmx8

MMo
1 2 3 4 5
A . . S . . . ' .
RFU  CS# RESET# RFU
B ; | D
C;l-(# (-D-K \};s \./(-;c RIEU
o - S R A A
VssQ RFU RWDS DQ2 RFU
I R O A A
VeeQ DQ1  DQ0  DQ3  DQ4
= . ’ . . . ~ :~ o
DQ7 DO  DQ5  VecQ VssQ
=] 34 24K FBGA, 6 x8mm, 5x5BkifiE, {FiIE
*
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128 Mb HYPERRAM™E il DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

YbES eI

11.2

HIE

D1}
B
EREM (D] P 20 I
| '
(2x) . | b
| 5 O O o O
1
X 4 o O CP o O
| | '
—_—t— — —r— — - — - [E] H——-G—O—(F—O—G-
! T2 o O ji o O
| 1 00 OO0 +
i A
/INDEX MARK | ; E D 8 A -\_
PIN Al A | [B] & CPO‘QNEJ?
CORNER TOP VIEW [2]o.15[c] -—
(2x)
| BOTTOM VIEW
0.20|C
A1 e
U N O A A |
g 18]
SIDE_VIEW C]
24% @b
@ 0.15 @[c [a]B]
3 0.08 M
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994.
A - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 020 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
E 6.00 BSC
v 00550 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
o Py SYMBOL "ME" IS THE BALL COLUMN MATRIX SIZE IN THE "E"
D - s DIRECTION.
Ve . A N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME. DIMENSION
N 24 ﬁ "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
b 035 040 045 "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
eE 1.00BSC POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D
b 1.008SC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
sD 0.00 BSC
s WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.
SE 0.00 BSC

"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION

OR OTHER MEANS.
JEDEC SPECIFICATION NO. REF: N/A

002-15550 *A

35

BIEF

24 R FBGA (8.0x6.0x1mm) F3EIMEZ, 002-15550
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V ( mflneon ,

DDR R/ IT 751N @ (DCARS) THAE

12 DDR HCh I FT RN 8E (DCARS) ThEE

HYPERRAM™ES 1R 7 —FENiE4FiE, A LASKIIRWDSIE SAEXT FiENEuRm AR TR (FB%8) - 1R
EITE RS (OPN), FEESRMHIRMHLY %,

LR DCARS 4IRS, - NEDEBIEEEN PSC/PSCH# RE CK/CK# BN RWDS ISR EH, F-1
A EhiE E 2 CK/CK# B9, HAB#E 90 E, LUE RWDSIHEE T DQ ESBEMEUEETOMH L. AT,
CK/CK# # PSC/PsC# Z BV E MBI E R B F Lt DQ ESEREIEE A RWDS IIEHIIE, LUE
RWDS R RV EUIR IR B 2 H (RIS RWDS 1854H X AYETE],

B N\1&5HAE A fER PSC/PSC#, PSC # PSC# Al ARSI AR EBFMESEF, HEEE N LiHHRE
R IREh AR B s

PSC/PSC# FEFHYPERBUS™28F, UNREFRIFRT, MMAIUE PSC# IRshAREBETF, BEREFERELTZE
shIkE (REBIRE) .

12.1 # 8 DCARS {5 M HYPERRAM™/= iR
—®| RESET# v(\:/cccc) ﬁ
—»| CS# DQ[7:0] |-—p
—| CK RWDS |-t—p

——»| CK#
—p| PSC
—| PSC#

Vss
VgsQ

36 HDCARS {551 HYPERBUS™ = i
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V

DDR R/ IT 751N @ (DCARS) THAE

+& 35

(ERcalL):

Symbol

Type

Description

CS#

CK, CK#

PSC, PSC#

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 optional.

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

RWDS

Output

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.

DQI7:0]

Input/output

Data input/output. CA/Data information is transferred on these DQs during
Read and Write transactions.

RESET#

Input

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

is LOW. RESET# includes a weak pull-up, if RESET# is left unconnected it
will be pulled up to the HIGH state.

Vee

VecQ
Vss

VssQ

Power supply

Array power.

Input/output Power.

Array ground.

Input/output ground.

BIEF
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[1, 1.8V/3.0V ( mflneon ,

DDR R/ IT 751N @ (DCARS) THAE

12.2 H#H DCARS FYHYPERRAM™ /=54 — FBGA 24 K. 5 x 5 fEFIFf3E
1 2 3 4 5
| 4
A N . NN
RFU  CS# RESET# RFU
B - - - - el
CK# CK Vss Vce PSC
VssQ RFU RWDS DQ2 PSC#
VeeQ DQ1 DQO DQ3 DQ4
DQ7 DQ6 DQ5 VeeQ VssQ
=] 37 24 Bk FBGA, 5 x5 BkifiE, (FiE
12.3 8 DCARS BYFEEY HYPERRAM™ 7528

XE R RAEEMSIXA T E X DCARS #5EH BB ¢, RWDS MIEHEZ BIRYX Ro

e
cst [\ [ ]

tGSH
“lcss"| |‘7(ACC = Access time 4-( .|1CSS

|-——4 cycle latency

L'(tFSCRst 4’(%52

High = 2x Latency Count
RWDS | Low = 1x Latency Count /—\_/— /
}" tis 'ﬁtm —tharz ’( Lﬂtcm —toz ’1

D EE D)
: : E : - : A A B
)-—Command-Address —% RWDS aligned Memory drives DQ[7:0]

by PSC

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

CK, CK#

38 HYPERRAM™7Z %22 DCARS BB (72~ 7
p=

72. 88 LWL CK = (REBFH CK#t = BEEFREE, EEHFELZA], CS# BILREIEFEBF,
73. E RS TE IR R A HAB] 3K B RWDS,
7432 R T OB ERE R IR E, AREMIMIIIIEIEER.,
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128 Mb HYPERRAM™E F/# DRAM (PSRAM) -""F
HYPERBUS™ %[, 1.8V/3.0V In Ineon '
DDR A3 55 152BX57E18 (DCARS) ThEE

CS# /
‘—tcmF'| |"tcsW"_'|tcss

CK,CK# W: :; | 0: | ,«‘r‘ V\« 95 | :\\ f -
PSC,PSCH \ ) 4 V ,\ /\V__V\ f [ ‘/# /

IOV I —
e

_tCKE tCKDI
tDQLZ ’ _tc 3| ‘_tDv toz ’
DQIT0] { X %n X %n X Dr:1 )( DnB+1 >7

RWDS and Data are driven by the memory

39 DCARS ¥IEE M F> 7"
36 DCARS JEEXBY
200 MHz 166 MHz .
Parameter Symbol Unit

Min Max Min Max

Input setup - CK/CK# setup w.r.t

PSC/PSC# (edge to edge) bs 0.5 - 0.6 -

CK half period - duty cycle (edge to edge) Uy

HYPERRAM™ PSC transition to RWDS t ~ 5 ~ 6.5 ns
transition PSCRWDS :

Time delta between CK to DQ valid and

PSC to RWDS!8! tpscrws - tekp -1.0 +0.5 -1.0 +0.5

paa

75. 1 ZE BT B 36 WEUEZ I rNaE, LUESE BRI E REIES NHIZ Bl shF0 e #hiE
HER A HaE MR R,

76.CK B PSC BYZEIR (#8{i1Z) HH HYPERBUS™ EAHIZO (EWN) =HI, BEE 40 T 140 EZ i8], LUE
B RWDS B TFHIEENEON, HEEEHINLEMEIES RWDS BIRIFATE, RWDS FIEIEIR
EMEREITEIFEKE HYPERBUS™ EMIZOILIHHAE, HEAH HYPERBUS™ MAEXSELR R,

77.HYPERBUS™ BYFEEK tokp tokp B X EIBB M A HAREEIAFL LI B, BT RWDS ] Data EFE—28%
HHEEBREEERETHEE, Bt topt topBRS TR (LERMNLEERTK)

78. KAE(E, FIE100%23 T Mo
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128 Mb HYPERRAM™E Fill# DRAM (PSRAM)

infineon

HYPERBUS™ #%[], 1.8V/3.0V

THfs A
13 ITHER

13.1 ITEEBE RS
TR R S I FTERAB AR

STOKS 128 2 DP B H I 02 o

L Packing type

0=Tray
3=13"Tapeand 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
I = Industrial (-40°C to + 85°C)
V =Industrial plus (-40°C to + 105°C)
A= Automotive, AEC-Q100 grade 3 (-40°C to + 85°C)
B = Automotive, AEC-Q100 grade 2 (-40°C to + 105°C)

L » Package materials
H = Low-Halogen, Lead (Pb)-free

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

> Speed
GA=200MHz
DP =166 MHz

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

Y

Density
128=128 Mb

» Device family
STOKS or STOKS =1.8 V-only, HYPERRAM™ self-refresh DRAM
STOKL = 3.0 V-only, HYPERRAM™ self-refresh DRAM

RS 57 002-29416 Rev. *D
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

TTBESR
13.2

BRAE

WEASRIIE T REHNEE, R37 BEMASHIEHMER. NEMBIAMSELASRIE
BMUHTREEMELNAS, FEIESHNEERR.

Infineon

;37 BRAS - inE
If)ae;ii‘l:; Density | Technology| Speed P::::Eﬁ;:;?::;irael’ nl\:;d:elr P:;l;ieng Ordering part number |Package marking
0 S70KL1282DPBHI020 TKL1282DPHI02
oP 3 S70KL1282DPBHI023 TKL1282DPHI02
BHI 0 STOKL1282GABHI020 TKL1282GAHI02
oA 3 STOKL1282GABHI023 TKL1282GAHI02
STOKL 128 2 op 02 0 S7T0KL1282DPBHV020 TKL1282DPHV02
3 STO0KL1282DPBHV023 TKL1282DPHV02
A BRHV 0 S7T0KL1282GABHV020 TKL1282GABHV02
3 S7T0KL1282GABHV023 TKL1282GABHV02
0 S70KS1282GABHI020 TKS1282GAHI02
BHl 3 S7T0KS1282GABHI023 TKS1282GAHI02
ST0KS 128 2 GA 02
BHY 0 ST0KS1282GABHV020 TKS1282GAHV02
3 S7T0KS1282GABHV023 TKS1282GAHV02
HIRFR 58 002-29416 Rev. *D
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128 Mb HYPERRAM™E Rl DRAM (PSRAM)

HYPERBUS™ #%[], 1.8V/3.0V

TWER
13.3

{N 9 AEC-Q100 4= it £ =S L/ ERER (PPAP) 2#%,

BTFHERS 1SO/TS-16949 #x /R IR 2 iR B mab e 5 PPAP 55 FBY AEC-Q100 K i=mo. JE

EXMAE — FEMLR/AEC-Q100

7= 38 #l &% 39 Fth T RS EMLR/AEC-Q100 INEH T I BMIIHEE, ZERBHERHASHNAHBMEN,
MEBEWINREASNAIRMH T BRmELNAS, HERESNEERR.

AEC-Q100 ™= MG EHIER AT E RIS 1S0/TS-16949 NE K,
X FARFERS 1S0/TS-16949 FrERIR RGN A, FI1FIRMEARE PPAP ZHFEY AEC-Q100 4R /™ Mo

Infineon

<38 BRAES — FMLK/AEC-QL00
Device . Package, material,| Model | Packing . .
family Density | Technology| Speed and temperature | number | type Ordering part number |Package marking
BHA 0 S70KL1282DPBHA020 TKL1282DPHA02
Op BHA 3 S70KL1282DPBHA023 TKL1282DPHA02
0 S70KL1282DPBHB020 TKL1282DPHBO02
STOKL 128 2 02
BHB 3 S70KL1282DPBHB023 TKL1282DPHBO02
GA 0 S70KL1282GABHB020 TKL1282GAHB02
3 STOKL1282GABHB023 TKL1282GAHBO02
BHA 0 STO0KS1282GABHA020 TKS1282GAHA02
3 STO0KS1282GABHA023 TKS1282GAHA02
S7T0KS 128 2 GA 02
BHB 0 STO0KS1282GABHBO020 TKS1282GAHB02
3 STO0KS1282GABHB023 TKS1282GAHB02
39 BRAE — FMPK/AEC-Q100
Device . Package, material,| Model Packin . .
family Density | Technology| Speed and temperature | number g Ordering part number |Package marking
type
op 0 S70KL1282DPBHB030 TKL1282DPHBO03
3 S70KL1282DPBHB033 TKL1282DPHBO03
STOKL 128 2 BHB 03
GA 0 S70KL1282GABHB030 TKL1282GAHBO03
3 STOKL1282GABHB033 TKL1282GAHBO03
0 STO0KS1282GABHB030 TKS1282GAHB03
S7T0KS 128 2 GA BHB 03
3 ST0KS1282GABHBO033 TKS1282GAHB03
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128 Mb HYPERRAM™E Rl DRAM (PSRAM) -""F
HYPERBUS™ #Z[1, 1.8v/3.0V (In meon,

BITiER
BiTieR
Document Date Description of changes
revision
* 2020-02-07 New datasheet.
Updated HYPERBUS™ transaction details:
Updated Write transactions without initial latency (Register write):
Added Note 39 and referred the same note in Figure 11.
Updated Register space:
Updated Register space access:
Updated Configuration Register 1:
Updated Table 14 (Fixed typos).
Updated Electrical
specifications:
Updated Absolute maximum ratings[47]:
Added Electrostatic discharge voltage parameter and its corresponding
details.
Updated DC characteristics:
*A 2020-05-05 Added Thermal resistance.

Updated Timing specifications:

Added Timing reference levels.

Updated CLK characteristics:

Updated Table 31 (Fixed typos).

Added Figure 29.

Updated AC characteristics:

Updated Read transactions:

Added Note 67 and referred the same note in tpy parameter in Table 33.
Updated Ordering information:

Updated Valid combinations:

Removed table “Valid Combinations — DCARS”.

Updated Valid combinations - Automotive grade [ AEC-Q100:
Removed table “Valid Combinations — DCARS Automotive Grade
/AEC-Q100”.

Updated Register space:

Updated Register space access:

Updated Configuration Register 1:

Updated Master clock type:

Updated description.

Updated Power conservation modes:

Updated Hybrid sleep:

Updated Table 17.

Updated Electrical specifications:

Updated DC characteristics:

"B 2022-01-18 Updated Table 22.

Updated Timing specifications:

Updated Timing reference levels:

Updated Figure 26.

Updated Figure 27.

Updated CLK characteristics:

Updated Read transactions:

Updated Table 33.

Added Note 68 and referred the same note in tp, parameter in Table 33.
Added Figure 32.
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128 Mb HYPERRAM™E Rl DRAM (PSRAM) -""F
HYPERBUS™ #Z[1, 1.8v/3.0V (In meon,

BITiER

Document A

revision Date Description of changes
Updated Ordering information:
Updated Valid combinations:

. Updated Table 37 (Updated ordering part numbers).

B (cont.) 2022-01-18 Updated Valid combinations - Automotive grade /| AEC-Q100:

Updated Table 38 (Updated ordering part numbers).
Migrated to Infineon template.
Updated DDR center-aligned read strobe (DCARS) functionality:
Updated HYPERRAM™ products with DCARS - FBGA 24-ball, 5 x5
array footprint:

*C 2022-04-19 Updated Figure 37.

Updated Ordering information:

Updated Valid combinations - Automotive grade /| AEC-Q100:
Added Table 39.

Updated to new template.

Updated DDR center-aligned read strobe (DCARS) functionality:
Updated HYPERRAM™ products with DCARS - FBGA 24-ball, 5 x5
*D 2023-05-31 array footprint:

Updated Figure 37.

Updated to new template.
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