B KA STOKL1283. STOKS1283 (infineon

FK)5128 Mb HYPERRAM™H Rl DRAM
(PSRAM)

J\£Z xSPI, 1.8V/3.0V

4
3O
- xSPI (J\£&) #0O
- 1.8V/3.0VEEZEOLEF
o BIRETER (CK) - 11N 2% ES
s IEEDEH (CK. CK#) - 12NEREES
- Bk (cs#)
- SN (RESETH)
- WA E #IEZEE (RWDS)
» FRE R IAR AV 5 s R IER
o TEREUER iR ) i BN SR i@ b
« 5 \fRaHERE{E N T NEIEBID N
- A% DDR FO\XTFFIRENEIE (DCARS)
 TEIRELIIHAE], RWDS #3E —NIERTE, 5 CKAER
o BT £ B F IR BN RY 81 & A8 5h RWDS #4055

« MEE. ThEEMEE
- ERARBTERHRER 200-MHz
- DDR TERT B MO A (B i3 iE
- BUESMLE 55X 400 MBps (3200 Mbps)
- AIERE AVFH R4
ERMHE
[BIEHAKE:
16 NFET (81 BTH)
R20FRH (16 NESFh)
64 FT (32 NEFEh)
128 %5 (64 BT H)
GREIED - EEMH A EAMbIARZ BT ARIEH Lk, ARIFEHMOHIORNEEH L,
- BIER B MYIREhRE F1 AN
- BRIER
GEARERER
CREER
- BEFIRIFR
« B INTERES (1/8. 1/4. 1/2%F)
« 25F

a3
1. 128-Mb HYPERRAM™ZE—FER T 64-Mb iZBUEE S F . —RRBEN—MZHITHERZLUENES K
RIEX TR EREBEERET.

ZHIEF IR EEFREES, NTEER, & CEEMTIEY, BFENEIEFT#ERT Bt TR, BECETFRIDEXMERE. XA EHE,
EZ S /ainfineon.com BERFHIRIRE (FHIXE) -
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

MRESLE

- HEE

+ 24BKFBGA
- TERESEE

o TAkZR (1): -40°C = +85°C

v TR IV (V): -40°C FE +105°C
R4, AEC-Q1003 £K:-40°C E +85°C

AELR, AEC-Q1002 ZRk:-40°C & +105°C

¢ R
- 38-nm DRAM
HRE S 45
R AIEIE I
Read transaction timings Value Unit
Maximum clock rate at 1.8 VV¢/VccQ 200 MHz
Maximum clock rate at 3.0 VVc/VcecQ 200 MHz
Maximum access time, (tacc) 35 ns
HALHFER R
Maximum current consumption Value Unit
Burst read or write (linear burst at 200 MHz, 1.8 V) 50 mA
Burst read or write (linear burstat 200 MHz, 3.0 V) 60
Standby (CS#=Vcc=3.6V, 105°C) 750 HA
Deep power down (CS#=Vcc=3.6V, 105°C) 360
Standby (CS#=Vcc=2.0V, 105°C) 660
Deep power down (CS#=Vcc=2.0V, 105°C) 330
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

ZIEHERE

ZIEEE

Infineon

r  sAMbHYPERRAM™-Dieo0 |
| I
C5# | Cs# < I
-~
| » E Memory |
CKICKS CKICK# o
> x |
RWDS
RWDS < I » Control » ¥ Decoders !
| o Logic |
paTo] , Dafyo) | o Data Latch
< t » » I
| RESET# I |
| > |
« @ [Data Path
| |
L — — — — — — -G4MbHYPERRAM™-Diel - = = =4
r-—-—-—"-—-"—' - — — — — — — — — — 9
| HYPERRAM™ 2 |
| cs# @ |
=
> § Memary |
CH/ICK# ]
i x |
| RWDS - Co N |
ntrol » ¥ Decoders
o Logic |
M DQ7:0) - o Data Latch
T » |
RESET# | RESET# _ I |
I»
| |f——————| Data Path |
| |
L — — — — — — — — _— _— — _— — — _— _—_ 41
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V Infineon

B3

H=x

B e ettt eeas 1
BB R G et 2
B B R E ] ...t 3
B R oo 4
LB ettt 6
Lo XS P (JNER) 3 oo e 6
2 P B R 9
2L XS Pl (JNER) B oo e 9
ER R = 1 = OSSOSO SRR SR 10
B L BN B B 7 e ettt 10
B S P (IR BB I T oo, 11
A1 3 I BB L a0 B .ot 12
V= R VR 1= 12 k=2 T UUOTUOT RO OSSOSO S SRR PRPR 13
B3 B T oottt 13
B8 T D B ettt 14
8.5 R B R B ol oo, 15
B8 T G R oottt 16
A7 T N B ettt 16
B8 B N BB A oo ettt 17
B B N L B oo e et 17
B, 10 T B B B TR BB .ottt 18
B0 B N I E B B TR B oo et 18
412 T BRI B R R B B B B oo, 19
4.13 B TR BI B R B B B B o oo, 20
B T B B Bl ..ottt ettt 21
B L SPI (JNER) B oottt 21
B2 B 1T T T oottt 21
(R X =1 11 OSSOSO RSO SRR RSRRRN 22
B. 1 SPL (A NZR) 3. oo e ettt ettt 22
8.2 BB AR T B T B oottt ettt 23
B.3 BB I BT B B T B oottt ettt 24
B.3. L B B BT T BR 0 (CRO) oottt et et ettt 24
B.3. 2 B BT TF B Lottt ettt ettt et ettt ettt 28
TR R T oot 30
B T BB B T ettt 31
B L B AT L ettt ettt ettt 31
I S E R | TSROSO S SRR 31
B3 B BT oottt 32
B R B ettt 33
O R I B B oo e 34
0, L B R R R B T (B oottt et ettt ettt ettt 34
0, 2 B N S B T T oottt 34
0,3 B T I ettt
9.4 TESEE......... " . . .

9.4.1 BESEHE
9.4.2 13’—(EEIE€E

T R T ——————
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V Inﬁneon

B3

0,8 B B i ettt 43
0.0 R AL oo et 44
0 B B R oot 45
0. L T T R BT G oottt 45
10,2 AT R I oottt ettt ettt 45
0.3 B B I et ettt ettt ettt 47
0.8 AT T I ettt ettt 48
0.4 L Tl oottt 48
108, 2 B N B Al oo e, 50
L D EEEE T oottt 51
11,1 FBGA 243K 5 X 5 B T d oottt 51
1L 2 B R oottt 52
12 DDR F Rt TR R BT (DCARS) THBE oo 53
12.1 5 DCARS 15 S HI XSPI HYPERRAM™EZERIEIR ..o oottt 53
12.2 BB DCARS FIHYPERRAM™ /=5t — FBGA 24 BK. 5 X 5 B A e, 54
12.3 T8 DCARS B B T HY PERRAM ™ JZ 8 B oo et ee s 55
13 T S B oottt 57
3. L T T D TE S oottt ettt ettt 57
13,2 B R B oo ettt 58
133 BRULAE - TAZELR/AEC-QL00... .. oottt ettt ettt 58
LA BB oo, 59
15 S R B ATl ..ottt e, 60
15 L T B B AL ettt ettt ettt e et e et et et et et e et eaatere et et et enaenaeer e et et et et enaenneane 60
B T - 2SS 61
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V (Infineon

R

1 B

%)% 128-Mb HYPERRAM™Z3 {4 2 —FiEiE CMOS. BRIFDRAM , HHE xSPI (J\£k) [, DRAM PE%IfE

RRZREMRIFMBCISRIT. S xSPIHEROEMN (£57) REHRENHE NFMEEEE, S[FRBIRIFIETIEE
EIEDRAM L HIRIFTIZME. BT AZSEENEETARIFIZIE, RLEENER, DRAM EHIFLGESETT,
TRRIFTENEIRBEIE. AL, ZNEEEHMER S HERS RAM (PSRAM),

HFDRAMESTIEIRE F A T AR, RLBEREVRFIESHATREKE, UWEESENAITFASE
BIERIFIRIE. MRAFETEERIFIZE, WENAARHEHERAVFSETE)H A IFE T E ARt g0
FAIFEEGER, IS H. 128 Mb HYPERRAM™G: N2+ LB BN (2X) ZEIRRYEE(Z Hio

1.1 xSPI (J\£) 0O

xSPI (J\£R) B—MSPIRBNEBFESHE. ZFF/\NI/OBIDDRIEO, xSPI (J\£k) HEYDDR
WIEDQ WIN/EES LB NHARERM N EUEF T, xSPI (J\&) LERIVIRENEE NIREH

—Z&5IBY 16bit TR, AIBRAMPEFITES N FHEABAUSEN N HERRARMIEDQ 5SS L5
R B sbit I TEAVENIE. FRERWINFELE IS LV-CMOS, 23R 1.8V Ve/VecQ 38 3.0 VVee/VecQ
(F5FFME) BEZ (Vo) FN1/0 BHES (VecQ) BBIR, FlEE REIRITTEER4 S (OPN) T,

xSPI (J\%) EMNSMERHLNEE—NMES, MtutABIER LR, FREIT:

 BMERERLL CS# EARBTHE, U CS#REIZEBEFLER,

« BRITEH (SCK) tRIZENMEFME ZBE MIK—AUNEE. PREERELERES I CKILE (DDR
R0 -

 BOMEREE— 16 (UIE<, BT EFRERITHISMHIRFERNERE, 16 (IESETHED 8 (UIRIFD,
TERS PRI MR ER A OEAEREIRY 8 (iR 1EIE,

 JEL AT LURIRIZAY, ] LARRBEMAE (I LU RER M PRI TF RS L & R R EE.

REMEREMAAI 2 FRE—RIERNE, ERNEAIUZZEL CK AR, CKBATEERIREEH
IEREAIE RS . RIS SMIMULER Y, RFETR RWDS S R ERBE FREKIET TR
SMNAYRESR Y i8] 7 BESKEIFR T BIRIFTET 8] (tren )o

 EAFESNERAFERER,

 EARFRIRREMILIIZ ERE—RIERNE, ZERMERUEZE/L1 CKEH. EEAEAE
WAERHEAIE), CKE# LS, EFMAvESHMULERD, AFEIR RWDS ESRHEFBEFRE
RIETFTRRIRIFTETE] (trp) FEIIMVIEIREYE

 EFRERT, FELMMARLLFIER R MERE B L (MSb) FHiamaE N, BIEF TTANE N KE
BB TMEF MSbEAMB L, FIEBIEF HEUE A EREHINF T 75 NETE .
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

RUN
cs# / \ /
CK#, CK X X
High: 2X Latency Count
Low: 1X Latency Count
RWDS e N
|«—Command—p-
(Host drives DQ[7:0])
=1 xSPI (J\&&) {X$5< 5% (DDR)?
CS# / \ /
CK#, CK X X X X )( X X X
High: 2X Latency Count
RWDS -\ Low: 1X Latency Count /
parro] ———{ o0 e o o o o s ) s —
Command - Address |—\Write Data—p»|
(Host drives DQ[7:0], Memory drives RWDS)
3p) xSPI (J\£) LIRS A\ &% (DDR) (FEHREAN)
i

2. ¥IURHEIR IR BB = 1x TR E A IER F IS« 128 Mb HYPERRAM™
3. BERENEHNATEHEEFSRE Ao
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)
Octal xSPI, 1.8V/3.0V

Infineon

R

D S N G S S S G O

|-¢———Latency Count (2X)———|

RWDS I High: 2X Latency Count |

Low: 1X Latency Count \

[

RWDS acts as Data Mask

DQUO] CMD X CMD X ADR X ADR X ADR X ADR \\ I
—( 70 [} [B1:24] [23:16] 158 70 P
Command - Address:
(Host drives DQ[7:0] and Memory drives RWDS)

/ DinA DinA+1 X DinA+2 X DinA+3
N\ 7o) 70 0 )
|««——Write Data

(Host drives DQ[7:0])

= 3 xSPI (J\Z) B\, BE 2X IEiR{E% (DDR) (REEFIBAN) 456

e[\

D D G S N S G S O

|<———Latency Count (2X)——m|

RWDS I | High: 2X Latency Count \

Low: 1X Latency Count

foo S

. cmp ) ADR ADR ADR ADR @
DQW-W‘( 0 X [el] X [B1:24] [23:16) X 158 ra_ )J

C RWDS & Data are edge aligned

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

[ ooun Doutast Y Doutasz || Dousss
\__ro 0] ] 0]
|¢——Read Data———
(Memory drives RWDS)

= 4 xSPI (J\£%) iREX, 2x ZER{%%H (DDR) (FAHRED) 7

AR

4, FIRIERREEF = Ix R AER TS A+ 128 Mb HYPERRAM™,,

5. RWDS 5 < Mt FHARNEHYPERRAM™IR S, IEIRF 215, AR ENIKE)LUHITEIE R K.

6. #3E DinA 0 DinA+2 Bk

7. RWDS 7E15 < it A BB EHHYPERRAM™IR B, FEIRA 2 12, ABEBE RS HIEXT TR,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V |nfin90n

= iR

2 = BER

128-Mb HYPERRAM™28{421.8 VEX3.0 V FE5IAII/0. A BRIFTHZSRAM (DRAM ), HYPERRAM™2S{4 7 4
RFRMExSPI (J\&R) MAIEZEO. xSPI (J\£R) EOBB 8l (1 FT5EE DDR ¥EL W) HANFERF
B (16 fiI#dE) hiaR, EEERES N EARER 16 (I EHE (MDA 8) . EAER
MEABIEPEIHAIREN 16 iR (B EBIAIREN 8 i) o

—| RESET# Ve ﬁ

—®| CS# DQ[7:0] |--f—p
—| CK RWDS |-t—b
—p| CK#

Vss

B s xSPI (J\£) HYPERRAM™iE[®
2.1 xSPI (J\£) O

EERRBEE=TNHEARREXBir{T/5ItE, ABEEXVIREBGER taec o EFHEY CA S HAE,
AEBEI R RWDS ESIREIA HIGH RESFIETRFTERIFTE (trey ) BIFIMNER, 7EIEEX (HEN)
EiafaiEl, EEE (SEmN) YBRBIEEZE, ATUEESETE U OSSR MEIREMITIRE (3

EN) Hfh#iE, EEMHLEXIREN, 28 BIMAERESISREN T —MESIT U IFESN

SMHE,

RS E N SIEERIS 2R RER AR PES PR T —1T, ITRILSIRFHAIRIE, Mmieft 400 MBps

BIREEIRERER (1 F7 B WHIET) *2 (BHEATHE) * 200 MHz =400 MBps) o

pas =3
8. CK#t BT ED IR, 1Bri%,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V |nfin90n

ESHER

3 {SS5EH

3.1 BN AHETT

xSPI (J\#%) HYPERRAM™{=SIIHYPERRAM™ &K 1, IREEFENMESEMMEHERENS (4) B,

#1 1/0 71

Symbol Type Description

CS# Master output, Chip Select Bus transactions are initiated with a HIGH to

slave input LOW transition. Bus transactions are terminated with a Low
to High transition. The master device has a separate CS# for
each slave.

CK, CK# 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.

DQ[7:0] Input/output Data Input/Output Command, address, and data information is
transferred on these signals during read and write transactions.

RWDS Read-Write Data Strobe During the command/address portion of all

bus transactions RWDS is a slave output and indicates whether
additional initial latency isrequired. 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.

RESET# Master output, slave Hardware RESET When LOW, the slave device will self initialize
input, internal pull-up | 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 Power supply Array Power

VeeQ Input/Output Power

Vss Array Ground

VssQ 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
PCBrouting channel for future compatibility. The signal/ball may
be used by a signal in the future.

pu 3

9. Ck#t BFERBTHIER, Er%ERE. NBEREZDNEZEHIE, B cke BNGIHIEES VecQ 3
VssQ, EAREFHEAES,

10. AT i%EAY DCARS 5| il 53 Bo A0 5 | Bl IR 7« DDR AROXFTFIRENIEE (DCARS) ThEE” EF5, %653
T B AR,

Datasheet 10 002-29418 Rev. *C
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4 xSPI (J\£X) fEHi¥15

xSPI (J\£%) ENEFHTHNENED R cs# IR AR EBFERFEETH. RE, EEH CAFEBIHHAS

TR,

SNFREFIRELH, xSPI (J\£) TN RBSLIZBREESF2S 0 PR ITHISE E X B A RAEHTITEY
(FERENEFRAZTEEMERITE) o SERHIMEMENIGERITEET RWDS, I1RTE CA FAHA

HAB] RWDS AT, NIEN—TMIERITEL. SNRTE CA FHARAE RWDS AE BT, NEBAGIMNILER

T, —BXEIERIYEHTER, RNEMRS AR RWDS HiaH BiniE. IHH. 128 Mb

HYPERRAM™S 7 (X235 BB EIM (2X) REIR BV EHEZ i,

TEIREEUR S EEAE), BRI 045 RWDS EREIITTT. REXNTE CS# NREFHAE444:
FIREYER, MUBEMSMEmE. ARHAFRAMIZAK, MUERELEF#ESRETOHRIURIF,.
ESNHIBEERHAE, EABBSHHDERONNT. BNMNFHANE—NFHEHIBE CKI EHLH
FiERHEIR, MEZNFHE CKITREAHEIR. RWDSHFFIEOREhIENEIERID, HEEWT
ANB RWDS HE BT, ZFHEHEKREMREIIFRWNT, HEIEHS NE RWDS HIREBFET, #
EIEHWBNFES P, BHFEVES NSBIEE@AREIREI RWDS, FEItbFENFHYPERRAM™ESHFER T A S
TENCHRNEIRERBOARETREILIR, MEZNEANBIEHAKERBEL ERERRESESS0
.

EEHLGHRSEEHAKEARSE, MEMHARBTIARRINFHE B, SLMHLIZEEIAE
P ERE— bR, TR — MUt Z IMEITH A IR H MM IS EIR A L IanEHE. H
BB, BILUBEIE cs# BT =BT RN ERIRE T, NHRERRIET. HCSt ASBEFE
BY, BSEREIREfRIF=IN.
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

xSPI (J\%%) fEii¥1H

(infineon

4.1 &< Muat /BRI 53 B
EY) $54 £ [11,12,13,14,15]
Addres Data
Command Code CA-Data s Latency (bytes) Prerequisite
(bytes) cycles
Software Reset
RESET ENABLE 0X66 8-0-0 0
RESET 0x99 8-0-0 0 RESET ENABLE
Identification
READ D [oxoF  [8-88 4(0x00)  |3-7 4
Power Modes
DEEPPOWERDOWN |0xB9  [8-0-0 0 E E
Read Memory Array
READ (DDR) | OxEE 388 4 3-7 [1too
Write Memory Aray
WRITE (DDR) loxbE [8-88 4 3-7 [1tooo WRITE ENABLE
Write Enable/Disable
WRITE ENABLE 0x06 8-0-0
WRITE DISABLE 0x04 8-0-0
Read Registers
READ ANY REGISTER |0x65  |8-8-8 4 3-7 2
Write Registers
WRITE ANY REGISTER | 0x71 3-8-8 4 E 2 WRITE ENABLE

AR

11 M MRREFFRINAE —REIRE - FIRERIR 0, ZAFIREMRIR 1

12. ENfERERMRIP, BILEAGFERFTESNERTEENR. BIRENEENEEDHEFS (WEL) , 7

FENERMEERTT.

13. EANRLIEATATFMRITHREANKRS, FREMERERIZH. ESEERERE NEREDIESS (WEL)

14 FEERAIHIAES NERZERE, WEL BIFSBERIFEMN. 28/ EBFETISEM4/ Rt
Efif5, WEL BFSBERRN0"

15. IR E 78 B N FinLERET, A3 WEL BifFREsERA0%

Datasheet
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4.2 B (UfERER M
EEEHZNBEMTEUEESET. SUEEREREMZINEIAEHEBEES, 2us
{IfERESR M, HIEILERNEMEHRIRG.

CSs# / \ [
\ i
CK#, CK / X

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

RWDS \ f
DQ[7:0] i S
l-—Command—

(Host drives DQ[7:0])

Ele S IfEREE4% (DDR) (1]

4.3 Rk 2]
RS (HEEE > [EH S (LIS B AR B (DT 8,

CS# / /
CK#, CK X X

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

RWDS \ [
DQI7:0] s o
l<«—Command—»-

(Host drives DQ[7:0])

7 £ {If£%i (DDR) ['°)

AR
16. FIAIEIR“YREB T = 1x IR U RER FIZ S F .« 128-Mb HYPERRAM™
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4.4 IEEY ID {548

BEY 1D AR A B HRIRF 728 0 M 1 BNIREUAIR, FESEESHISHARIR UM HRIR. IREBURERIR
T

&3 JREX 1D R
Address space Byte order Byte position Word data bit

o
L)

Register 0 Big-endian A 15
14
13
12
11

=
o

OR[N W| AAlOO[O|N|©|O

=
Sy

Register 1 Big-endian A

=
N

=
w

=
N

[
=

=
o

oOlRrINW|MMOUGIOIN|O([R|INW|dMOUO|O|N|O|HRF|IMNMNW|IMOUO|O|IN|O|R|INW|IMMO|OO|N

OR[N W|A~lO|lO|N|| O
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

xSPI (J\%%) fEii¥1H

cs# _/

L

A G S G T G O D B

)
|<———Latency Count (2X)———»|

High: 2X Latency Count \

/ -

RWDS
Low: 1X Latency Count

RWDS & Data are edge aligned

[I I[]XI]XIDRG\

e D D D e R D g

Command - Address
(Host drives DQ[7:0] and Memory drives RWDS)

<——Read Data——p]

(Memory drives RWDS)

8 A% X EREFRAIRENID (DDR) [V

4.5 REHEBER
RIS L R B IREHA

RERBERTS, XRHEREAVRT, M CRO[15] BN SR HNRER

BIRS. EREEBRSHEMG LBLTRIARESH, MEFEENFEHaER.

e |\ [

/
CK#, CK X >\

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

RWpS —————\ [
E

f«¢—Command—
(Host drives DQ[7:0])

= o R EE R £ 46(DDR) L)

AR

17. FIRIEIR YR BB = 1x TR U AER FXZ S A« 128-Mb HYPERRAM™
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4.6 N

BEEERMARFERETIREEIE. EABERER (BINEAR) , XEGRGNNIERRE EBRYITERE
B FURAFUE, EXEIERELA, EHA]LUEHIES L DQ[7:0] A TF =7

Cs# { \ /
@
\ I 1 I ; \ ] ; \ 1 ; \ h
ci, ok D S G U G G G OV B D O O B
W
|-———Latency Count (2X)———|
High: 2X Latency Count \
RWDS # \
Low: 1X Latency Count
C/ RWDS & Data are e dge aHgned
DQ[7:0] it X o x ooy X pa ) X et X ol § 7 X o X " %
Command - Address—————————»| |¢———Read Data*H
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RWDS)

10 BH 2x IH5R 54 AY3LEY (DDR) 1819

4.7 =PNL

ENRRRBEIEE ANNEFEY, CEEBEREXR (BIAR) , XESRMNNEERKRE EBETEIRA
fﬂ%ﬁtﬂ"]ﬂﬁﬁﬁo ?‘:EJX%LJBE,H\HW, I*)-LEJLJ{E§&¢E éi DQ[7 0] La:—n_,\o

REWELIF B8NS NERERAIEE — B AT ZATHT. EEAKRINNAES AL RERE,
WEL SifFSEEFRFEMUNY, HIBIENRIEWBEHEENMN, UBRLENRERFIHITEAIEENS
No

Cs# /
I
! \ ; \ \ I \l \ ! \ \ f
S U G G S O G 0 G D N U B
)
|-———Latency Count (2X)——»|
RWDS — High: 2X Latency Count L | \ / \
Low: 1X Latency Count \
RWDS acts as Data Mask
bar:0) [ ow X P X on X R X s X on c [ o X.W X P X DM>
[7:0] [7:0] [B1:24] [23:18] [15:8] [7:00 p) 70 [70] o 7:0]
Command - Address————— ] | «——Write Data—————»»
(Host drives DQ[7:0] and Memory drives RWDS) (Host drives DQ[7:0])
£33 [18, 19, 20]
11 BA X TREHASAN (pDR) |
AR

18. RWDS TEdn < F3thit B HA-H FRHYPERRAM™IR TS, SR 2 fZEER, SAGHEXRIREN, SEIBHEAMIXTTT.
19, FIURIER BB = 1x TR EU A& F A% Cvc . 128-Mb HYPERRAM™
20. #3E DinA #1 DinA+2 R Ko
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

xSPI (J\%%) fEii¥1H

4.8 B N\EEEE
B N BB RN AL N B N E N\ D SRE E £ AT To

(infineon

Cs# \ /

/
CK#, CK X ,\

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

RWDS e R A

|-¢—Command—m-
(Host drives DQ[7:0])

B 12 B \fEREEH (DDR) U

4.9 ENFIL R
BRI IR RIS 277 88 5 N iR

o ]\ -
CK#, CK X X

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

RWDS —\—/_

DQI7:0] o st

|<«—Command—p-
(Host drives DQ[7:0])

B 13 SN (pDR) 2
R

21, FIERHEIR B = Ix iR T A IE B F X Z G Fr . 128-Mb HYPERRAM™

Datasheet 17

002-29418 Rev. *C
2025-08-01



128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4.10 BERNERTFSRER

BRERTFREERNAEHRETER. A —TEREKXK (EHAER) , ArHEtIRSERERE
BBREY RG] FUNFFEMUE, EXEEERRR, EV A UESIESZ DQ7:0] - F=7

CS#4/ /7
A D T G S G G G G G G G T

\ |-¢——Latency Count (2X)———#»]

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

ool —— 95 b o m  am N s  m ¢

LRWDS & Data are edge aligned

Command - Address————————— | |-#—Read Data—p»|
(Host drives DQ[7:0] and Memory drives RWDS) (Memory drives RWDS)
14 PA2x FER 24 RN E R F <88 (DDR) (227

4.11 ENEESTFSRER
EANIEEEREREARHSER, UEEERER (SZAH) .

CS# / \ /
\ H ‘\ / I‘n v I\ "I
CK#, CK / \ // \ / \ / \

High: 2X Latency Count

RWDS \ Low: 1X Latency Count /
DQr7:0] EEERA- A A Y D
- Command - Address————p-l-¢—Write Data—-|
(Host drives DQ[7:0], Memory drives RWDS)
15 xSPI (J\&%) ETEREHESA (DDR) (FHEB/BBAN) 3245

AR

22. RWDS 1Efp < A0tk B B BHHYPERRAM™IR B, SEI 2 fZ3ER, SAEBRIRE), SHIEBRAIXYTT
23. AR R BB = Ix IR THEU ARG F ALV A 128-Mb HYPERRAM™

24, TIERS N EH{NATEHEFSEE Ao

25. Az #F RWDS _ERIERIEHERD,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4.12 SR/ SRR N SERE

FiEgs i/ SHAERVEIEMERUR T V. ZSHRHIRREN (BEAN) BEahEkiE (GRED . Alt,
RTFREF R RS S5 AR AN /)R 1L

rRa FiE238 X5 el R E
Address |Byte Byte Word
space order position |data bit DQ Bit order
Memory Big-endian |[A 15 7
14 6
13 5
12 4
11 3
10 2
9 1
8 0
B 7 7
6 6
5 5
4 4
3 3 When data is being accessed in memory space:
2 2 The first byte of each word read or written is
1 1 the “A” byte and the second is the “B” byte.
The bits of the word within the A and B bytes
0 0 depend on how the data was written. If the
Little-endian | A 7 7 word lower address bits 7-0 are written in the
A byte position and bits 15-8 are written into
6 6 . . .
the B byte position, or vice versa, they will be
> > read back in the same order.
4 4 So, memory space can be stored and read in
3 3 either little-endian or big-endian order.
2 2
1 1
0 0
B 15 7
14 6
13 5
12 4
11 3
10 2
1
0
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < infineon

xSPI (J\%%) fEii¥1H

4.13 TR B AARER SRR E
H1FRY/ S RN MIERER AR,

&5 FHEHR/EERBENSRERE
Address |Byte Byte Word
space order position | data bit DQ Bit order
Register | Big- A 15 7 When data is being accessed in register space:
endian 14 6 During a read transaction on the xSPI (Octal)
two bytes are transferred on each clock cycle.
13 5 The upper order byte A (Word[15:8]) is
12 4 transferred between the rising and falling
11 3 edges of RWDS (edge aligned). The lower order
byte B (Word[7:0]) is transferred between the
10 2 falling and rising edges of RWDS.
9 1 During a write, the upper order byte A
) 0 (Word[15:8]) is transferred on the CKrising edge
and the lower order byte B (Word[7:0]) is trans-
B 7 7 ferred on the CK falling edge.
6 6 Therefore, register space is always read and
5 5 written in big-endian order because registers
have device dependent fixed bit location and
4 4 meaning definitions.
3 3
2 2
1 1
0 0
Datasheet 20 002-29418 Rev. *C
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

fFigas=ia]

5 FiEas =i

5.1 xSPI (J\&) #0O
&6 i Ethalt st (BFFTW -8, REBABLA(0) BLiIEEI<0”)
System
Unit type Count byte Address bits| Notes
address
bits
Rows within 128-Mb device | 16384 (rows) A23-A10 35-22
Rows within 64-Mb device | 8192 (rows) A22-A10 22-10
Row 1 (row) A9-A4 9-4 512 (16-bit word) or 1 KB
Half-page 16 (byte addresses) | A3-A0 3-0 16 bytes (8 words)
A0 always set to ‘0’
5.2 ZEEMITR

R FRIDRAMBEFIA/N (R E) A UARIEA FTA 5 IR R Gesth i IS $RIBE, 90100 B THENE (114K
MFIHUT I F B PR R. 5140 64-Mb HYPERRAM™ZSEHE 10 NFEAN 13 DM THUAE, S4E23 ity
UEOL (FT33bAE) = 22°=8MB (4M F)o 10 FMIIHURREITEE 21°=512 NF = 1KB, 1THIALIHAFRTRE R
HEFRAE 8196 ITHRERIF. TIHHHATITERIFER.
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V Infmeon

Eiraaiaiin

6 FFRZIEAE

6.1 xSPI (J\£R) £
rR7 B TEaBReY (tbik{iz Ao SGLE BN '0")
Registers Address (Byte addressable)
Identification Registers 0 (ID0[15:0]) - Die O 0x00000000
Identification Registers 0 (ID0[15:0]) - Die 1 0x00800000
Identification Registers 1 (ID1[15:0]) - Die 0 0x00000002
Identification Registers 1 (ID1[15:0]) - Die 1 0x00800002
Configuration Registers 0 (ID0[15:0]) - Die 0 0x00000004
Configuration Registers 0 (ID0[15:0]) - Die 1 0x00800004
Configuration Registers 1 (ID1[15:0]) - Die 0 0x00000006
Configuration Registers 1 (ID1[15:0]) - Die 1 0x00800006

Die Manufacture Information Register
(Registers 0 to Register 17) - die 0

Die Manufacture Information Register
(Registers 0 to Register 17) - die 1

0x00000008, 0x0000000A to 0x0000002A

0x00800008, 0x0080000A to 0x0080002A
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) o?
Octal xSPI, 1.8V/3.0V In ineon

Eiraaiaiin

6.2 SBHFIRRETES
BWRARE. FRELANTEER, BHEXY S B TRHERANEE, BAEBTRIFA:
v RS

S
- {THEAE(I 2R
- HlunEfIER
Rl 28y
xS RIREF 7F28 0 (1DO) i3 B
Bits Function Settings (Binary)
[15:14] Reserved 00b-Die0
0lb-Diel
13 Reserved 0 - Default
[12:8] Row address bit count | 00000 - One row address bit
11111 - Thirty-two row address bits
01100 - 64 Mb - Thirteen row address bits (default)
[7:4] Column address bit 0000 - One column address bits
count
1001 - Ten column address bits (default)
1111 - Sixteen column address bits
[3:0] Manufacturer 0000 - Reserved
0001 - Infineon (default)
0010to 1111 - Reserved

&9 PRIRFF2R 1 (ID1) (i 5 ED
Bits Function Settings (Binary)
[15:4] Reserved 0000_0000_0000 (default)
[3:0] Device type 0001 - HYPERRAM™ 2.0
0000, 0010 to 1111 - Reserved

Datasheet 23 002-29418 Rev. *C
2025-08-01



128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) o?
Octal xSPI, 1.8V/3.0V In ineon

Eiraaiaiin

6.3 SHINESFES

6.3.1 ACE T 7728 0 (CRO)
A& 1728 0 (CRO) BB F & X HYPERRAM™ZS {4 BN BB IR S AN A ISR ES 4. RIACERVSFMEEIE:
v BIEHEKE (16, 32 643 128 FHXITTHIKELIEA)
v BEHEKR
- RFREE (FOEE KEMXTTHERMIRITIRE )
-REEE (RARIT R, REE T ERAEFRNEEES)
v ¥IHETER
v AIRHER
- PRI E N EREEERAEER A TER, MREREEER, FHESSIFHLISTRIFER

FARR HIER AR IR R (T 4,  SNSRER T AT RIER, NN HHE R RIRERIF A 220k
IR

o WG IR TSR E
« REEE (DPD) 1EI

#10 ACEF 7728 0 (CRO) 5 T
CRO bit Function Settings (Binary)
[15] Deep Power 1- Normal operation (default). HYPERRAM™ will automatically set this
Down enable value to ‘1’ after DPD exit

0 - Writing 0 causes the device to enter Deep Power Down

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

[14:12] Drive strength 000 - 34 Q (default)
001-115Q
010-67Q
011-46Q
100-34Q
101-27Q
110-220Q
111-19Q

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

[7:4] Initial latency 0000 - 5 clock latency @ 133 Max frequency

0001 - 6 clock latency @ 166 Max frequency

0010 - 7 clock latency @ 200 MHz/166 MHz Max frequency (default)
0011 - Reserved

0100 - Reserved

1101 - Reserved

1110 - 3 clock latency @ 85 Max frequency

1111 -4 clock latency @ 104 Max frequency
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) .T
Octal xSPI, 1.8V/3.0V In ineon

7B TIEBI
& 10 BB & 2% 0 (CRO) IS EE (%)

CRO bit Function Settings (Binary)

[3] Fixed latency enable 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,
1. The RWDS signal of each die of dual-die 128-Mb will always drive
to 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.

[2] Hybrid burst enable 0: Wrapped burst sequence to follow hybrid burst sequencing
1: Wrapped burst sequence in legacy wrapped burst manner (default)
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.

[1:0] Burst length 00 - 128 bytes
01- 64 bytes
10 - 16 bytes
11 - 32 bytes (default)

6.3.1.1 EIEHE

EIHSHEZEFERIFREFUR LT —AFHNNFHESS, ZORS5ERENANKEMELE., B&5MA
AR ABCE /9 16. 32. 64 8¢ 128 FTHINITFAKE, EEIEZ AR, ARIMERB CAIEEME
FHiG, HEFEEBNFENTURNEKE, ABLSEINATNRGMUE, ARMEEFRIRMAE, O
EHEABERATXRBFMAIESHEIBERFTERIEEL R, AZREBESHFIORANEISHE,

6.3.1.2 BEHER

BEHROFEREEMMILEENARARKERNRE, ARRERIEHREZINIT—MFITHIE, 4
SRR BREBAMHRITF#1TH, EREERE cst mBTEREH, XMESEANEERENT—
PMHEAFENEIEAHRES, RTFE—RBRRERS MESMUEEFT. B TEEFTMAXERFF
WiETE, AfE, EREE TR, ATLUSEFHESETH T —NESTIENER FAXFBEESHARN
BEHR.

11 CRO[2] FHIBEHZFSI
Bit Default value Setting details
CRO[2] 1b Hybrid burst enable

CRO[2] = 0: Wrapped burst sequence to follow hybrid burst sequencing
CRO[2] =1: Wrapped burst sequence in legacy wrapped burst manner

Datasheet 25 002-29418 Rev. *C
2025-08-01



128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Infineon

Octal xSPI, 1.8V/3.0V

BiFea<ialinin
®12 BEHLFIIRE (J4b)

Wrap Start
boundary |address

Burst type |(Bytes) (Hex) Sequence of byte addresses (hex) of data words

Hybrid 128 [128wrap | XXXXXX03 |03, 04,05, 06,07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
once then 16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28,
linear 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,

3C, 3D, 3E, 3F, 00,01, 02

(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, ...
Hybrid 64 64 wrap XXXXXX02 02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26,
once then 28, 2A, 2C, 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E, 00

linear (wrap complete, now linear beyond the end of the initial 64 byte
wrap group)

40,42, 44, 46,48, 4A, 4C, 4E, 50, 52, ...

Hybrid 64 64 wrap XXXXXX2E 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E,

once then 00, 02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24,
linear 26, 28, 2A, 2C

(wrap complete, now linear beyond the end of the initial 64 byte
wrap group)

40,42,44, 46, 48, 4A, 4B, 4C, 4D, 4E, 4F, 50, 52, ...

Hybrid 16 16 wrap XXXXXX02 02, 04, 06, 08, 0A, 0C, OE, 00

once then (wrap complete, now linear beyond the end of the initial 16 byte
linear wrap group)

10, 12, 14, 16, 18, 1A, ..

Hybrid 16 |16 wrap XXXXXXOC | 0C, OE, 00, 02, 04, 06, 08, 0A

once then (wrap complete, now linear beyond the end of the initial 16 byte
linear wrap group)

10,12, 14, 16, 18, 1A, ...

Hybrid32 |32 wrap XXXXXXOA | 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 00, 02, 04, 06, 08

once then (wrap complete, now linear beyond the end of the initial 32 byte
linear wrap group)
20, 22, 24, 26, 28, 2A, ...
Wrap 64 64 XXXXXX02 |02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24, 26,
28, 2A, 2C, 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E, 00, ...
Wrap 64 64 XXXXXX2E 2E, 30, 32, 34, 36, 38, 3A, 3C, 3E,

00, 02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, 24,
26,28, 2A, 2C, 2E, 30, ....

Wrap 16 16 XXXXXX02 02, 04, 06, 08, 0A, 0C, OE, 00, ...

Wrap 16 16 XXXXXX0C 0C, OE, 00, 02, 04, 06, 08, 0A, ...

Wrap 32 32 XXXXXXO0A 0A, 0C, 0E, 10,12, 14,16, 18, 1A, 1C, 1E, 00, 02, 04, 06, 08, ...

Linear Linear burst | XXXXXX02 02, 04, 06, 08, 0A, 0C, OE, 10, 12, 14, 16, 18, 1A, 1C, 1E, 20, 22, ...
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) .T
Octal xSPI, 1.8V/3.0V In ineon

Eiraaiaiin

6.3.1.3 YI9R%ER

BRI S RN SRS AR B E— A DRI TI S 2S48 (CA) XERMTT. %
WIBIER N tacco TR tacc FTERVIEIRBS SRR T 48 NBYERSAER, SARSEEM 3 Bl 7 MBS AR
2 CRO[7:4] EYE B TR MIATERMIFT $h5, BRHAER 7 NETEERE, AYFEENISBREH]
WAIEIRME (ATRERABE M) 281, S TIESRZREIA 200 MHz

NBAESESIEIHE N SE R aRIE AR EEHHRIH, N RWDS {SS7E CA B

THNEEF, LIEREEFATIMNITAIER, UAFRIHREETFIEETZ 5.

BFRTEE NEHIAKEE SYAIER, 1E CARE, RWDS ATAENS BT HEBET, CAHAE RWDS
HEB PRSI CA 2 ENSERMIENKE, FATREERIBRRKINSFRIE, Tl
ERTEIES T 5 S R MR TR H TR TRIBT 2 7R,

6.3.1.4 [E € iER

2T —MIBBERIETI CRO[3], JBITTE CA HRIEIALIE RWDS IREh B BB PR EFIESHERIRE %
MR EERS RN R EEARANTIRIER, MIETEER MIAIERE, SHEENIBIERS S
KRBT EARERER, TRENFIEXECHATIZHETN FELN) MRER, BEEIEREHA
i) POR E (IER S,

6.3.1.5 IXzhoR EE

DQFAI RWDS 55 &M #H,.. KEMIENMBIBEENRAAIKITMEH. ECEZFFSI CRO[14:12] I2H T —F4
VA% DQ[7:0] M1 RWDS E S HIH BV /574, LUIMRIER AL ESI DQ A1 RWDS 5SS EIT, MMEAR

BRI, TANIRSRSFSRESTN. BRI PORKEIEEEN 000b, AT EFEAAiatiiE
FUETRIR R0

FRIREPRER MR T Z&H. MMIIEBE (1.8VvEk 3.0V) # 50°C A LM THIIRzNZRAIHENE,
RIETZ. BENRE (PVT) &, BEANRSHBEERE, EEIEXE. BERRICREAS, B

MREM. FEEIENMR. BENASICRERNREFR, BIFEEER.

B ARGUSTTENITHE TERERESCERNSIEESE—1E, MEFEES TIEFGH&IERTNE

EigE.

6.3.1.6 REEE

Y RFITITAEEHYPERRAM™ES AT, AILUEE M CRO[15] BN 0, BHEHEBEFT—MIEREREEIRT, R
JRFEIRE (DPD)s 2 CRO[15] AT, B¥HETE topoinBT BN DPD IRTS, FRERIFTIR(EELE. &
DPD IRET, RAM FRVEUERER (FEEBRIFHNERITEALN) . iRE DPD RELE cS BB
BE. PORKEfi, 7EDPDERT, NUEIE CS#FIRESETHIES. BXELZIFMER, FBRRE
=B (970133) o

AR 128 Mb HYPERRAM™E@—FER T 64 Mb i EER S H. ERNOAH, —REEHRE—DC
Fri#t N\ DPD 1830, XN #HTRIZL—2#H N DPD BN EAR 178, FAA—NSHF#HN DPD B
FECSHBETIMEBETFHRE, XESHORE DPD ERXBAST—TH, RZIFA.
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) .T
Octal xSPI, 1.8V/3.0V In ineon

Eiraaiaiin

6.3.2 IREZTFR1

FREBE77EE 1 (CRY) FIFEXHYPERRAMMES (MRS RETIA/. RISHEEFRAMIR, ARSI aIE:
v BB IR

RARIRRE

v RIgRE
*13 ECEZF 728 1 (CR1) IS ED
CR1 bit Function Setting (binary)
[15:8] Reserved FFh - Reserved (default)
These bits should always be set to FFh
[7] Burst type 1- Linear burst (default)
0 - Wrapped burst
(6] Master clock type 1-Single ended - CK (default)
0 - Differential - CK#, CK
[5] Hybrid sleep 1- Causes the device to enter hybrid sleep state
0 - Normal operation (default)

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 10 - 1 ps tcgy (Industrial Plus temperature range devices)

interval (read only) 11 - Reserved
00 - Reserved

01 -4 ps tcgy (Industrial temperature range devices)

6.3.2.1 HAERIER
HYPERRAM™7E xSPI (J\£%) RN FZIFMMHAHLRLE, BILMMNESE, CRI[7]EFEFEAMIEE,

6.3.2.2  EANBSFhRE
STSTIRBTShEY, BDSIRRTERFIE HBIHh, CRL[6) MEREMEMMREL,

C FEBIBEEIES (BHNMER) T, ok BATIER; BETaEEINRHRENSETRRBL,
EESRHERT (BAN) , CKHRINTEERS, SHARINED, RERENERE

6.3.2.3 2B 53 P& R F

BRIV LRIFTECE R HY PERRAM™ R B RIFT IR (BRI /9 CR1[5:3] I8 EMINZREFIBN—BR 0. XPERT 55
MR, AINECESRIFTE N EES,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) .T
Octal xSPI, 1.8V/3.0V In ineon

Eiraaiaiin

6.3.2.4 EAWKIE (HS)

HRRTTAFEHYPERRAMMERERBRHRNMIEN, JUREET RAENRERSUTNEESIE,
¥ 15 CR1[5], BNEGKRIRRTS, 1§ Cs# AR SRR H HS KSHIE CR1[5] IREN 00 15,
PORSFEM E G SRR T RIESHIRIRT, HEE: PORIEHEMUIEARIF, MMHLLEFMESRRA
IR RER Ko

7ARE: 128 Mb HYPERRAM™EB—MEAF N 64 Mb SHEME T Ho AR MNOHH, —RABERE—DE
F#NHS B3 SR NS #EITHRIEZU—EHN HSEXZRRATH, BRA—NEHR#EN HS BUFH
CSERETIMBTRE, XBSBRHHSERBAS—TH, RZTFA.

6.3.2.5 o KislaW e ]

DRAM [EFITRE E BARIFTFE TP RIFRE L. ENARGA LUSE £ E RS E]FRBI N IRENH S N B TR
BXRTTRULEE, BRI —TUERZINESEAX. FIHRERE, ZAXKPRUES EFfESET
A91T, MIMEHHZTE (BIH) DRAMF(ERREITITHRYL,

HYPERRAM™23 {+ B11E B RIRIFT TR B RIFTELE, XAENRESNIRENE NTFiEe=0S, A REBEIRIH
7. MRSNFZERIFT, RIIMZEISFFHFEMAEMNRNNENGR, AEBHITRIHF. WRERIFT
PR Z BIFHGFTBYIENER G N, WIFfEIFIFTE CA HABIE RWDS IXEN AR BT, LUSREFILIRFIGHE
22X FIYRREIRAY(E], LAE SR VFRIFTE(EEF e AR Z BT i

B NEMEYIFRRB R FTEE E)fRHEE N ENMEN, W& 14 Fim. XEFTE1TAIURIFTRIATIE,
FRE1TBIRIFR A LAE N B NEIRA e R BRI RITeR, RO Ht (FFRRIH) ZXRIFE, 287E
SNERA, HEFATEBNERNSS D EHBEITRIF. BRIFNZEERTRIFR(ESHEREIE
fRA, XFFESMASKNEICTRITHARIFRE, MNMBRHAXRFHFZKIERERENE,

x14 FERERIFES RIFHTIE bR
Device temperature (°C) |Array refresh interval (ms) | Array rows Recommended tcgy (KS)
85 64 8192 4
105 16 8192 1
105 16 8192 1

DHEXRFH A EZERENFTRITRKNHL B, URBLEFHESTREEZENNITOHRRAR. X%
SEENKEIRET LR, UERFNEER LUTEFRZERENRIF. HRHIFRA CS REF&EAR
18] (tcsm)o tesmlEHFEFIRIFTIEIFRERUABESIFRBVITERHAE , ARIZTREEREY, LUREREFSESHI
R Z AL ENFF IR A KE ENISEA ST BT DB NRIFHIER. BT teswiRENFIE D HIURIFTE
PREY—, FEEAIIERRIFTIR(ERIRAKE VT RIERRE LURIHE]PRER LA TE PR TR R B M & LA L RH
128215,

FVNFBET tesu 8, EBH tesy FRTIZAIERT MM XA LUEE ENFERH2HEEEEE tesu
FREIBT R D KATHRSE, NE BT ENEEHSIRERHRITEL tesy BRAIBEMRINHE N THREM,
R 14 FIRERIGRE T, RIFEIRRIRK, FEULATBUEM tesy UAWERIEH. ENRLEAUERK
PR teow BERBE RS LIERE, BATLUETRENR 3 CRI[1:0| {UhSHWEZE, UEEEXILRZ
A E 2 TURIHT B FRo
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V Infineon

RS
7 BEORE
RIS ERTEMEOKSAENZEOESE,
&15 BEORSE
Interface state Vee/VecQ CS# | CK, CK# DQ7-DQO RWDS RESET#
Power-off <Viko X X HIGH-Z HIGH-Z X
Power-on (cold) reset >Vee/VecQmin | X (X HIGH-Z HIGH-Z X
Hardware (warm) reset > Vee/VecQ min | X X HIGH-Z HIGH-Z L
Interface standby 2Vee/VecQmin|(H | X HIGH-Z HIGH-Z H
CA > Vee/ VecQ min L T Master output |Y H
valid
Read initial accesslatency (>V.c/VecQmin|L |T HIGH-Z L H
(data bus turn around
period)
Write initial accesslatency |>Vcc/VecQmin|L |T HIGH-Z HIGH-Z H
(RWDS turn around period)
Read data transfer >Vee/VecQmin|L [T Slave Slave outputvalid |H
outputvalid |ZorT
Write data transfer with initiall > V.. /VccQ min|L [T Master output |Master outputvalid [H
latency valid XorT
Write data transfer without | > Vee/VecQ min| L T Master output |Slave output H
initial latency (26l valid L or HIGH-Z
Active clock stop [27] >Vee/VecQmin| L Idle Master or slave |Y H
output valid or
HIGH-Z
Deep Power Down 27 >Vee/VecQmin|H  [Xor T [HIGH-Z HIGH-Z H
Hybrid sleep 2" >Vee/VecQmin|H  [XorT  |HIGH-Z HIGH-Z H
P&
L= V||_
H= V|H
X=viL EEVIH
Y=Vi EY: Vin EE Vou EY: Von
Z=\VoL EE Vou
L/H=_EFA

H/L = P45

T= E2EHEAEI%

Idle=CK A{REBF B CK# hEEBF

Valid =FiE B ESEHERENRISEF

a3

26. THIRIERM BN (FIRIERAE) 88 RWDS BIEIREHA, HYPERRAM™ER{H IS IALR TECARRIAIIRBh
RWDS, LIETmRRERELEKIEIR, HTFENENIIELM CAERZ/E, HYPERRAM™ZZH4RAIEES
4545 RWDS IREI AR EE T, TEE RWDS BEF SIS, EVNAEFESIERS NEEIIRE) RWDS,
TR NAEF RWDS {ENEIEIBIZThEE. EAEURHAIETT (8FBN) »

27. EEHETEMEIEIE L« BMETEMELE? (9T131) , DPDIFM«“REREB” (9733) , EAKREENES
IR (97132 »
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) o .
Octal xSPI, 1.8V/3.0V Inflneon

HheE
8 TEEERN
8.1 BEOFN

FRETINREEESRHEREIEN (CS#=1) B—MEIAN. RIIFBRORE. FLIRETT, Brcs#
M RESET# Z SMNAIFR A SN L ER R4 B B

8.2 BN ELE

WitER. BURELREEEESFFIEURAEREXRE,

B ME DRSO RS IR RS F MR HEHEOX s BTHREHEF, LRTHRERE
BY8] tacc +30 ns B, SRS EBBRAILRS. FAEMHEIRET, REEEREH X E HE
B lccMNERBEI“ERRFE” (%3601 Fimo

SENFMELE LS EBREERE, BREWELRSETRIDINFERR. RMEEXEERAIENE
RHRIARAA Cs AIRERIFREF, FESFSFETUIZOBITERREBF tacc+30ns FFHNERBIHEZLE,
XA SRR RS R RN RN RIS, —BERYIRNHERSHIERR, B0
WS NERFME. BRIHEIDRSHERRNSER tesu FRE. CSBAMTEER (csu ZBIZNEHE
Fo RERFHMTRBTRS, MANEERERNERSDELRS. T8, BNEBRAESTFRNIH
E{Z LEBT £,

cs# 4/—\ /
o e e U f N cessowen |
I A h h A ocl loppe
CK#, CK / : ) A ‘ g | \ ) pp )
High: 2X Latency Count |«———Latency Count (1X)———m
RWDS — | low 1X Latency Count / \
L RWDS & Data are edge aligned
DQ[7:0) ——— X X e X o X e o ¥ it Output Driven X ! X s
Command - Addre: 5 Read Data >
(Host drives DQ[7:0] and Memon y d es RWDS)

16 EBE MR AN FEL (DDR)
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) o .
Octal xSPI, 1.8V/3.0V Inflneon

TIHERRT

8.3 pA=R N

EREMIE (HS) RET, EFERMAEL (4s) o BIEM CRI5] BN 0FHN HS RS B_HFXTE
tyonETBIRPERTHR, FETEIMFESRTEFNHIBEHSIRKSHABIHRARSE. ¥ cShRES R4
IR HS AREFHE CR1I[5]1I&E M 1, LthSh, PORTIEMHE (LR %—W%%T’-’l:LHj/tme?kﬂﬁﬁuo AR
PORSFEM SR ARIF, MMPALERAEEIERIGEERR. REIZIHETRERE texmnsiTiEl. BTFEM
XEEHMREHS 5, BHEERTFEHNES %ﬁﬁ*ﬁﬂﬂ'ﬂkuo

e[\

S S U N O N
CK#, CK iy ; i ) A / \ ,
High: 2X Latency Count
RWDS 1\ Low: 1X Latency Count i

thsn——

ool ——{ o N e e e e e s s )
Command - Addressﬂgé%evzlaﬁﬁhilzmer thb”d Slee’J;*iHS—lv
(Host drives DQ[7:0], Memory drives RWDS) HSN

E17 BE\HS {55528

cs# j_/ \I

‘tCSH S"’

tEXTH54P
18 B HS 155
*16 BAKRERFESE
Parameter |Description Min Max Unit
thsin Hybrid sleep CR1[5] = 1 register write to HS power level - 3 us
tesHs CS# pulse width to exit HS 60 3000 ns
texTHS CS# exit hybrid sleep to standby wakeup time - 100 us
AR

28. FJIRIEIR MR EEF = Ix IER T EU R E B F XS F. 128-Mb HYPERRAM™ . TTIEIR B NEHIXATF
FF5 Mo
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM) o .
Octal xSPI, 1.8V/3.0V Inflneon

TIHERRT

8.4 REES

EREEE (DPD) K&, HIEBRWIRERABEMEIIKFE (Ippp )o 1BiE[A@ CRO[15] T 0 3# N DPD 1K
Do BMHTE topoinETEINFREINER, HEFMBRIFIRIEEL, DPDIRET, FHEZEIFHEIEERL (FR
WAL - ¥ cs# Woh N EBRFARERINESEERSHEMHEY DPD K&, LtbIh, PORSEH S
¥ SRR H DPD IR,

IREIFFNREFEE texroppitiale SEMEM POR —1E, POR EREIFFVREEE tycsitial. HF LR
ERIEMFERE DPD f5, [T 5 POR EMEREIRVIRES,

AR TExSPI (\&) B, REEBEHNENESFEFREEHE T UATHANDPD,

Cs# / \
3 ! y i A H ' /
S S S S S
High: 2X Latency Count
RWDS -\ Low: 1X Latency Count /

oo~

paro ——( g o o e e e s ) s )
Command - AddressH—ggéevz?JZ—Hd—Emer Deetg Power Down—b—l-q—DPD—b—
(Host drives DQ[7:0], Memory drives RWDS) POIN

19 #\DPD 545129

Cs# l A \I

E"‘tcsopu"‘; i
i textopp———— B

20 iBH pPD 1£5

®17 REHEBNFESH

Parameter |Description Min Max Unit
topoIN Deep Power Down CRO[15] = 0 register write to DPD power level |- 3 us
tesppo CS# pulse width to exit DPD 200 3000 ns
texTDPD CS# exit Deep Power Down to standby wakeup time - 150 us
= 3

29. FIIAEIR“MR BT = Ix BRI R EBR FXIZ O A« 128-Mb HYPERRAM™ . TIEIRE N EHINAE T
FEFEEE Mo

002-29418 Rev. *C
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

FSMESK

9 ESAEESH
9.1 BITRAEFEE

(infineon

Storage temperature plastic packages

-65°C to +150°C

Ambient temperature with power applied

-65°C to +115°C

Voltage with respect to ground

All signals(®! -0.5Vto+(Vcc+0.5V)
Output short circuitcu rrent3? 100 mA
Vee,VecQ -0.5Vto+4.0V
A, e \,
9.2 BMAES T

EDCEMT, WA I/0 ESMFRIFETHNT Vel VocZiBle TERBEFIEARE], WA 1/0 AlER

BT Vs E -1.0 VBT Voot 1.0V, F4ERTEIR 1A 20 nso

VssQto VecQ l ‘

|
-1V - — — —_
B |
<20ns
E21 A S R
< 20ns
-1
VCCQ+1.0V - - — I< -
VssQ to VccQ / N
22 RALES AR
p= 3 3

30. NREAATENRATEETFATIHBMIE, FTREXNSEHERKAMRE. XRBENTEE;
HABKRSHEXEENEE L BIEFHEER O PR EZ ERNEAEMBR TFEESET.

R SF RIS EIELNRATEER N TIETT, AREF

M2 AR FEfto

3LEANTK /0 55 LMR/NEREEN -1.0 Vo 1EEBERIEERE, AT /05 SAIERT VssE
-1.0V, FFEAYEHIX 20 ns, B 21, BN I/0 55 LR AKEREBEN Voc + 1.0V, TEEREFHIRHER
i8], BN I/OESAEEET Vec+ 1.0V, FEATEHKIX 20ns, WWE 22,

32. B—RABEE—Matix gz, EEiEfEEd—,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

BESAESH
9.3 H BRI
+®1s8 B
Description Min Max Unit
Input voltage with respect to VssQ on all input only connections -1.0 VecQ+1.0 Vv
Input voltage with respect to Vg5Q on all I/O connections
VecQ Current -100 +100 mA
9.4 TEERE
TEEEEX T —LRE, EXEREZERRIESRSFERIET.
9.4.1 =EEE
*19 mEEE
Spec
Parameter Symbol Device Min Max Unit
Ambient temperature | Tp Industrial (1) -40 85 °C
Industrial Plus (V) 105
Automotive, AEC-Q100 Grade 3 (A) 85
Automotive, AEC-Q100 Grade 2 (B) 105
9.4.2 HEBE
%20 e BBE
Description Min Max Unit
1.8V V¢ power supply 1.7 2.0 v
3.0V V¢c power supply 2.7 3.6
2.7 3.6

AR

33 NEUEINREIR Vee/VecQo MR Vee=VecQ, —RMA—T&ER, RMIABVEZLT Vseo

Datasheet
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

Infineon

BESAESH
9.5 B
&21 BERKE (cMos 3#A)
128 Mb
Parameter |Description Test conditions Min Typ®¥ | Max Unit
(Y Input leakage current Vin=Vss to Vg, - - 4 LA
3.0V device reset signal high | Vee=Vee max
only
ILo Input leakage current Vin=Vss to Ve, 4
1.8 Vdevice reset signal high | Vcc=Vee max
only
I3 Input leakage current Vin=Vss to Ve, 30
3.0V device resetsignal low |Vce=Vcec max
only[3s]
ILa Input leakage current Vin=Vssto Ve, 30
1.8 Vdevice reset signal low |Vcc=Vee max
only[3s]
lcct Vcc active read current CS#=V,, @200 MHz, 30 50 mA
VCC =2.0V
CS#= V”_, @ 166 MHZ, 56
VCC =3.6V
CS#=VSS, @ 200 MHz, 60
Vecc=3.6V
e Vcc active write current CS#=V|, @ 200 MHz, 50
VCC: 2.0V
CS#=V,, @ 166 MHz, 56
VCC =3.6V
CS#=Vgg, @ 200 MHz, 60
Vecc=3.6V
lccal Vcc standby current (- CS#=Vcc, Vec=2.0V; 160 440 HA
40°C to +85°C) full array
CS#=Vcc, Vec=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#= Vcc, VCC =2.0V; 420
top 1/2 array
CS#= Vcc, VCC =2.0V; 410
top 1/4 array
CS#= Vcc, VCC =2.0V; 400
top 1/8 array
AR

34. F#3E100% 2233 7 Mo

35 WA 128 Mb AR
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

Infineon

ESMESE
&2 BE7EHY (cMosED) »)
128 Mb
Parameter |Description Test conditions Min Typ*¥ | Max Unit
lccal Ve standby current (- CS#=Vcc,Vec=3.6V; |- 180 500 PA
40°C to +85°C) full array
CS#=V¢c,Vec=3.6V, - 480
bottom 1/2 array
CS#=VC(;,VCC=3.6 V; 450
bottom 1/4 array
CS#=Vcc, Vec=3.6V; 440
bottom 1/8 array
CS#:Vcc, Vcc:3.6 V; 480
top 1/2 array
CS#:VC(:, VCC:3-6 V; 450
top 1/4 array
CS#=VC(;,VCC=3.6 V; 440
top 1/8 array
lccap Ve standby current (- CS#=Vcc,Vec=2.0V; |- 160 660
40°C to +105°C) full array
CS#= Vcc, VCC =2.0V; - 630
bottom 1/2 array
CS#= Vcc, VCC =2.0V; 615
bottom 1/4 array
CS#=V¢c, Vec=2.0V, 600
bottom 1/8 array
CS#=Vcc, Vec=2.0V; 630
top 1/2 array
CS#= Vcc, VCC =2.0V; 615
top 1/4 array
CS#= Vcc, VCC =2.0 V; 600
top 1/8 array
CS#= Vcc, VCC =3.6V; 180 750
full array
CS#:Vcc, VCC:3-6 V; - 720
bottom 1/2 array
CS#:Vcc, VCC:3-6 V; 675
bottom 1/4 array
CS#:Vcc, VCC:3-6 V; 660
bottom 1/8 array
CS#=VC(;,VCC=3.6 V; 720
top 1/2 array
CS#:Vcc, VCC:3-6 V; 675
top 1/4 array
CS#:Vcc, VCC:3-6 V; 660
top 1/8 array
AR

34. F3E100% 223 7 Mo

35 WA 128 Mb AR

Datasheet
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

Infineon

ESMESE
®21 B (cMOS3#B)
128 Mb
Parameter |Description Test conditions Min Typ=? Max Unit
lces Reset current CS#=V|y, RESET#=V|,|- 15 mA
VCC = VCC max
lccel Active clock stop current (- | CS#=V,, RESET#=V,, 10 13
40°Cto +85°C) Vee =Vee max
lcceip Active clock stop current (- | CS#=V,, RESET#=V,y, 19
40°C to +105°C) Vee=Vee max
lec Ve current during power CS#=Vy, Vec=Vec - 70
up B4 max, -
Vee= VCCQ: 2.0Vor
3.6V
lopp™! Deep Power Down current (- | CS#=V,y, Ve =Vee 250 A
40°C to +85°C) max
lopp*® Deep Power Down current | CS#=V,, Vcc=3.6V 220
3.0V
(—40°C to +85°C)
lopo™! Deep Power Down current (- | CS# =V, Ve =Vee 330
40°C to +105°C) max
lopp!*® Deep Power Down current | CS#=V,y, Vcc=3.6V 360
3.0V
(—40 °C to +105 °C)
Ins® Hybrid sleep current CS#=Vce, Vec=2.0V; 105 420
(-40°C to +85°C) full array
CS#= Vcc, VCC =2.0V; - 370
bottom 1/2 array
CS#=Vcc,Vec=2.0V; 330
bottom 1/4 array
CS#= Vcc, VCC =2.0V; 310
bottom 1/8 array
CS#= Vcc, VCC =2.0 V; 370
top 1/2 array
CS#= Vcc, VCC =2.0 V; 330
top 1/4 array
CS#=Vcc, Vec=2.0V; 310
top 1/8 array
CS#=Vcc,Vec=3.6V; 115 480
full array
CS#:Vcc, VCC:3-6 V; - 430
bottom 1/2 array
CS#=Vcc,Vec=3.6V; 370
bottom 1/4 array
CS#:Vcc,VCC:3.6 V; 340
bottom 1/8 array
AR o
34. FIE100%£8533 7 Mo

35 WA 128 Mb R RBE— 1A LUE AN DPD R, MiE— NS kH MREFFNIE. RESET# LOW ZEIM DPD IR

TiBHH BB IcCs EMIERAIRIL, {$3 RESET# LOW HRig]AY ILI BIE LR EE,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

BESAESH
&2 BE7SE (cMos3#A) )
128 Mb
Parameter | Description Test conditions Min Typ®*¥ | Max Unit
lns®? Hybrid sleep current CS#=Vce,Vec=3.6V; |- - 430 WA
(-40°C to +85°C) top 1/2 array
CS#:Vcc, VCC:3-6 V; 370
top 1/4 array
CS#=Vcc, VCC=3-6 V; 340
top 1/8 array
CS#= Vcc, VCC =2.0V; 185 630
full array
CS#= Vcc, VCC =2.0V; - 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#= Vcc, VCC =2.0 V; 570
top 1/2 array
CS#= Vcc, VCC =2.0V; 510
top 1/4 array
CS#= Vcc, VCC =2.0 V; 460
top 1/8 array
Hybrid sleep current CS#=Vce,Vec=3.6V, 215 690
(-40°C to +105°C) fullarray
CS#=V¢c,Vec=3.6V, - 630
bottom 1/2 array
CS#:VCQ VCC:3-6 V; 550
bottom 1/4 array
CS#:Vcc, VCC:3-6 V; 520
bottom 1/8 array
CS#=V¢c,Vec=3.6V, 630
top 1/2 array
CS#:Vcc,VCC:3.6 V; 550
top 1/4 array
CS#:VCQ VCC:3-6 V; 520
top 1/8 array
ViL Input low voltage - -0.15x - 0.35x v
Vecq Vecq
V|H Input hlgh VOltage 0.70 x VCCQ 1.15%
Veeq
VoL Output low voltage lo= 100 pA for DQ[7:0]| - 0.20
Von Output high voltage lon = 100 pA for DQ[7:0]|Veeo- 0.20 -
% 3

Datasheet

AR e
34. F#3E100% 2233 7 Mo
35 WA 128 Mb AR
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V (Infineon

FSMESK

9.5.1 AN

&22 1.8 V EBRHF 1436 37, 38
128 Mb
Description Parameter | Max Unit
Input capacitance (CK, CK#, CS#) Cl 6 pF
Delta input capacitance (CK, CK#) CID 0.50
Output capacitance (RWDS) Co 6
10 capacitance (DQx) ClO 6
|0 capacitance delta (DQx) CloD 0.50
#23 3.0 V EB 4§ 14(36 37,38
128 Mb
Description Parameter | Max Unit
Input capacitance (CK, CK#, CS#) Cl 6 pF
Delta input capacitance (CK, CK#) CID 0.50
Output capacitance (RWDS) Co 6
10 capacitance (DQx) Clo 6
10 capacitance delta (DQx) CloD 0.50

9.5.2 E7UZR 7

+24 PR
24-ball FBGA
Parameter(3” Description Test conditions package Unit
SN Thermal resistance Test conditions follow standard| 54 °C/W
(junction to ambient) test methods and procedures
0,c Thermal resistance for measuring thermal 25.5
(junction to case) impedance, per EIA/JESD51.

E@Efﬁﬁiﬁiﬂ%iﬁ, FEARTERE A E#H T,

37. S ARAREMNEZ DY, RIBIEPATEFNEMIZHITNE, MMV VecQ , HMFAE
=5 (WUESEKRIN 2=, DQNATFEEZ.

38. 3EER CK. CK#. RWDS I DQx [ESHHEAELNEEHMNNERE, UAWTRRFNESEREN
[EJILEC, CS#MBREHAMAEE, AAECSHTEAER (KBT) MFBELMEDQ BE LZEE
B X BRI EIRF o

30. IS EEBRFIEIRIE; REEFi.
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V (Infineon

FSMESK

9.6 LEB#IBE

HYPERRAM™=mEIEA TR LB EENE LBEERKSE. Vol Vecqg BRI, =HEIRIA
F Ve (min) SR A LR E BT, B[BHRBEE tyBTERTERE BB ERE.

L EBHABI ARG R 2R, CS# MMERMEENITE VocQ EMEE, EE FEHRENAR Voo (R/IME), FAfG CS#
ARFFS BT, HREER tycs o AILATE VecQ Mk (CS#) ZiBfER— 1 ESE R EHIEBrE, U
R FHath FE,

YNR RESET# £ LEBHABI AR, B[BHSIER tysAHANEEN, BEE RESET# TASERF, tyFAHHEE
FF Xt DRAM PEFIHITRIFTIR(E AT E 1T HI 1A k.

Miafeaia, S[EENAERET.

Vee_VeeQ Ve Minimum

Device
tyes | Access Allowed

N\

RESETH#

Wl

23 RESET# N = HE XA _LH

Vee_VeeQ Ve Minimum

Cs#

\

AN

| Device

fes | Access Allowed
RESET#
B 24 RESET# Jo{XEB B L H
+®R25 RS (B H40 4L 2]
Parameter | Description Min Max Unit
Vee 1.8 VVcc power supply 1.7 2.0 v
3.0 VVcc power supply 2.7 3.6
tvcs Ve and VecQ > minimum and RESET# HIGH to first access - 150 us
AR

40. EEBEAIRTIE] (tycs) BRBI R AVPHITRE&E W OXHNE) .
4]1. VccQEI‘J EEJ:TE“Z‘ZB-I‘—% VCC *E |E.|o
2. VR E A gEBIFEMRT,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V (Infineon

FSMESK

9.7 e

HYPERRAM™Z BEIR (Vo) BEE Ve BAEBBIE (Viko) LATFEY, HYPERRAM™EBZ 4RI CHIEE, EHEIREIRE
Vss BBFHAIE], VocQ RIRIFNFHEFTF Veco 7EViko B, S EKREENIFTIEUE,

Ve AR R FEHFT VeeQ (Vee= VeeQ)o

IR T EHBEREE Viko LU THAE], ¥IABIREBELNNIEIZBELR (to)W Vec BEEL (Vrst) AT,
LB EIRERAE Vec/IMER IEM#IIa 1. TWE 25,

WNRTEFEETIZR Voo RIFIE Viko UL, BHRERIFVIBURES, HEVcBRET Vo /IMENIERE
T1E. AR Ve RIRTF Vrsr BRI B top , MITEARIEPOR S IZEEBINIT. TEXMIERT, REE
B E IR IRI M EFIIBIL,

A

Ve (Max)

Voo | , >
No Device Access Allowed | ——

Vee (Min) |
—_..
tyes Device Access
Allowed
Viko /

VRsT
tep
>
Time
El2s HEEBREBETRE
LUTFER 3748 7 HYPERRAM™ R {1+ AV 1= EB AR #E X 75 Ho
26 1.8 V A R B Rp 4!
Symbol Parameter Min Max Unit
Vee Ve power supply 17 2.0 Vv
Viko Ve lock-out below which re-initialization is required 15 -
VRsT Ve low voltage needed to ensure initialization will occur 0.7
teD Duration of Vo < Vst 50 Us
& 27 3.0 VM B E R B 142
Symbol Parameter Min Max Unit
Vee Ve power supply 2.7 36 Vv
Viko Vcc lock-out below which re-initialization is required 24 -
VRsT Ve low Voltage needed to ensure initialization will occur 0.7
tpD Duration of Vo < VRsT 50 us
AR
43. Ve R AT LUZ IR 1E Yo
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V (Infineon

FSMESK

9.8 BHE i
RESET# S NIR{H T — IS SR 5R @B R S BB 75 5%,

£ trerfAiE], SRPRIIRUR IccsFEie YNSR RESET# IFRIFREB T8 trppftia], S3FRIIRUL CMOS 1511
B (Icca)o 2 RESET# IRFHREET (trpHBiE)) UK trpnfAiE], FAVFE LT Ho

RS DT AT R(E:

 FEBEEFFRMEIERIAE

+ 3 RESET# NREBFEHE LE B RIFTIRIE - NEFETI SRR AT
¢ SR BRHRIE S MRS

¢ SREIRHRHREIEBERS

RESET# RIS BTG, FBMEBRFIR(E. BT ERIFTRIEE RESET# LOW HE)fFLE, BBRIFITIT
HREEEEZHMRINE, BHFLLITRIREIATER 14 T ERFEYIRIFTEIRARF,. XrIExSRE
B E (UARIB S 2 JS I BN RRDRAM FEFIERHE. ENINREDRAM BEFIBRERHEMIEER, HEM
INEAERIPF T BIER R,

+
‘RP

RESET# \ /

+
TR

+
'RPH

CS# \

26 BHEuNFEE

#*28 FEMEUSH%

Parameter |Description Min Max Unit

trp RESET# pulse width 200 - ns

tRH Time between RESET# (HIGH) and CS# (LOW)

trpH RESET# LOW to CS# LOW 400
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V (Infineon

FSMESK

9.9 Ly Ly =K i

WS (R T — SRS RIS SIRGS e 7E tor 238, SERISIRU cosfE o
R EMIRRITIU TR

 FEREFEFRMENERIAE

« IEERE (LSRR L B RISTIRE - 7RISR A TR

RHEUTTRE, BnEBRIFIEE. BHTERFRFEERFL, HEBRMITHHEEZEEEHIIAME,
HEERIAFFERFETIRIFTEIRA, FEITRIRERRIHF. XAIRRSBERHELEREEERER
DRAMEFIEHE. ENNREDRAMPETIEIBE R4 B (U /e ZRH BB EFFAFE IR,

#*29 RHE (R

Parameter |Description Min Max Unit

tsg Software reset transaction CS# HIGH to device in standby - 400 ns
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < Infineon

Bt ALSE

10 Bt FEHSE
LU &R 43R T HYPERRAM™ 28 (4B IR RSB A9FE < /5 o
10.1 BRI <

Valid_High_or_Low X X

High_to_Low_Transition

Low_to_High_Transition / /

27 4R 2
10.2 A &1
Device
Under C
Test 1—]? )
28 Wit i E
&30 pEwsbiciaad
Parameter All speeds Units
Output load capacitance, C; 15 pF
Minimum inputrise and fall slew rates (1.8 v)[4] 1.13 V/ns
Minimum input rise and fall slew rates (3.0 V)] 2.06
Input pulse levels 0.0-VccQ Vv
Input timing measurement reference levels VecQ/2

Output timing measurement reference levels

VeeQ
Input VeeQ / 2 ><.¢_ Measurement Level — g VeeQ / 2 Output
Vss
29 $8\ SBLFES A0  Fl S 146

AR

44 SN LA Ve cQ/2 BX CK/CKit RRX AEE,

45. R ZMBY R R A LN R,

46. 253 CK/CK# SRV BT BT By 32 R E AV

Datasheet 45 002-29418 Rev. *C
2025-08-01



Datasheet

128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

QT
B FESE
Veca
CK, CK#
Vssa
e e g ey oo SuiSen oo puifey o
Veea [\ / v
w(min)
RWDS Vi
Vesa / \ / Vi(max)
e e i Rl (L
v
cea \./[ i/ \ i/ Va(min)
DQ[7:0] Vr—
71X 71X AR Vimax)
Vssa
=] 30 DDR HINBFEESE B
- tsck >
Veca : E R
RWDS VA
Vssa ; E
—tosP [ —tps -
Veea P '
AN 4 N N4 NN/ Vor(min)
DQ[7:0] Vr X >
Vesa AR 77 XX 77N Vodma)
31 DDR Wi F&E BE

46
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V |nfin90n

BY R RISE

10.3 BY $h4SF 1%

- tok >
- ~—lcknp |- tekmp >
\ / \
Vix (Max)
VecQ/ 2
Vix (Min)
\ / \
CK - o
32 R SEES
5531 H‘_l'%q’ Et_|'r$[47’48’ 49]
200 MHz 166 MHz
Parameter[>% 51 Symbol |Min Max Min Max Unit
CK period tok 5 - 6 - ns
CK half period - duty cycle tekHP 0.45 0.55 0.45 0.55 tek
CK half period at frequency tekHP 2.25 2.75 2.7 33 ns
Min = 0.45 tck Min
Max = 0.55 tck Min
=32 Etgh AC-DC B SRFIED 53
Parameter Symbol Min Max Unit
DCinputvoltage Vin -0.3 VecQ+0.3 v
DC inputdifferential voltage Vip(pe) VecQ x 0.4 VecQ+0.6
AC input differential voltage Vib(ac) VecQx0.6 VecQ+0.6
AC differential crossing voltage Vix VecQx0.4 VecQx0.6

pa

47. S5 +5% YRS Eh L Eh

18. BIMAE (BKtek) BURFRACSHKRE (tesm) « VIAERMHAKE,
49. CK ] CK#t BIANFIE M TN A>1V/ns GIREAZEDMEN A 2V/ns) o

50. CK# X FEF 1.8V 23, ERAELER

51. 3V 234K A SR ImBT BRI N\ o

52. Vo2 CK LI NS ck# FRNBEZ BN EERE,

53. VIX BUETIT ST EIR8858IVecQ/2, FEMMRE V. Q WERBFHNTk,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V |nfin90n

BY R RISE

10.4 A

10.4.1 AR i

%33 HYPERRAM™45 IR EXEY & ¥

200 MHz 166 MHz
Parameter Symbol |Min Max Min Max Unit
Chip select high between transactions- 1.8V |tcgy 6 - 6 - ns
Chip select high between transactions- 3.0V
HYPERRAM™ read-write recovery time - 1.8V trRuR 35 36
HYPERRAM™ read-write recovery time - 3.0V
Chip select setup to next CK rising edge tess 4.0 3
Data strobe valid- 1.8 V thsy - 5.0 - 12
Data strobe valid-3.0V 6.5 12
Inputsetup-1.8V ts 0.5 - 0.6 -
Inputsetup-3.0V
Inputhold-1.8V tn
Inputhold-3.0V
HYPERRAM™ read initial access time - 1.8V tacc 35 36
HYPERRAM™ read initial access time-3.0 V
Clock to DQs low Z thoLz 0 0
CK transition to DQ valid - 1.8V tckp 1 5.0 1 55
CK transition to DQ valid-3.0V 6.5 7
CK transition to DQ invalid - 1.8V tekol 0 42 0 4.6
CK transition to DQ invalid - 3.0V 0.5 5.7 0.5 5.6
Data Valid (tpy min = the lesser of: tcyyp min - tovs ™ 1145 - 1.8 -
tckp max + tckp max or tckyp MIN = tckp Min +
tckp min) - 1.8 V
Data Valid (tpy min = the lesser of: tcyyp min - 13
tckp max + tckp max or teckyp Min — tckp Min +
tckpr min) -3.0V
CK transition to RWDS valid - 1.8V tckps - 5.0 1 5.5
CK transition to RWDS valid - 3.0V 6.5 7
RWDS transition to DQ valid - 1.8V tpss -0.4 +0.4 -0.45 +0.45
RWDS transition to DQ valid - 3.0V
RWDS transition to DQ invalid - 1.8 V tosH
RWDS transition to DQ invalid-3.0 V
Chip select hold after CK falling edge tesh 0 - 0 -
p= 3 3

54, BIEERBYFIEN B 35,
55. tpy BB I BERESE, FRTHEMEIRE, g RERMRFFRIE,

Datasheet 48 002-29418 Rev. *C
2025-08-01



128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

Infineon

NI F
%33 HYPERRAM™HEIRENI 28 )
200 MHz 166 MHz
Parameter Symbol |Min Max Min Max Unit
Chip selectinactive to RWDS high-Z-1.8V tpsz - 5.0 - 6 ns
Chip selectinactive to RWDS high-Z-3.0V 6.5 7
Chip selectinactive to DQ high-Z-1.8V toz 5 6
Chip selectinactive to DQ high-Z-3.0V 6.5 7
Refresh time- 1.8V tren 35 - 36 -
Refresh time- 3.0V
CK transition to RWDS Low @ CA phase @ Read |t psgr 1 5.5 1 5.5
-1.8V
CKtransition to RWDS Low @ CA phase @ Read 7 7
-3.0V
ot -
cs# L
[ toss>]
[ . RE_TE“\—P ‘ - Additonal laiancy- p—— >
e, [———d cycle latency 1 >

RWDS High: 2X Latency Count T
e L
cwo | omo | ack | acr Y aoe | Aok

DQ[7:0]

|¢————Command - Address———|

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

RWDS and Data
are edge aligned

Memory drives DQ[7:0]
and RWDS

& 33 BRI FSHK - HETMINER
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V < |nfin90n

BY R ARSE

10.4.2 ISP

*34 EANNFEESH
200 MHz 166 MHz
Parameter Symbol Min Max Min Max Unit
Read-write recovery time tRwr 35 - 36 - ns
Access time tacc
Refresh time tRFH
Chip select maximum low time (85°C) tesm - 4 - 4 Hs
Chip select maximum low time (105°C) tesm 1 1
RWDS data mask valid tomy 0 - 0 -
o
oS toss—w

| trwRrad Wik Recorery———— ] |<¢———————————Additional Latency
1 ~— = e -y

CK# CK

—————— 4 cycle latency 1

RWDS

DQ[7:0]

CK and Data
Are center aligned Host drives DQ[7:0]
and RWDS

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

& 34 BENNEFESH - HFHHMIMNER
cs#
"i(CKHF‘"’ "tcsns**tcsf‘
oK 7 3 7 — 7 9 7 %
YWY YT YT YT
AN\ Y \ W & LN 7 A N A N
tcxns# 08;

! Lo
RWDS
L toss
tosn
Dn+1 Dn+1

DQT:0] EX‘ [én A B
E] 35 BIEH MEd e 58
AR

56. tckp H tekp BEE X EIEE SHAR A FAR I B,
57. tpssHtpsHE X T DQ AHXFF RWDS FY%5#EETIE], X7 CK El DQ R Z [BIFN BB il fRZEtckptl CK EI

RWDS ZEIR teypso
58. BF DQ A RWDS BAERIAVH IR, AL tekp M tekps BB (MAERBIEEERZK)
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V Infineon

YpESE

11 YpIBiEO

11.1 FBGA 24 K 5 x 5 PE5I #f3E
HYPERRAM™2S 4K AR {LEKMAFES! (FBGA). 1 mm8]EE. 24 BK. 5x5EKPEFIFEEE, FAEARTH 6mmx8

MMo

1 2 3 4 5

A . ’ . . ~ . . .

RFU  CS# RESET# RFU

B ’ ’ ’ ’ ’

CT(# EJ-K \;és \;;:c R;I;U

c . . '\ ’ N . N . . .

VssQ RFU RWDS DQ2 RFU

D . -’ . ’ . s - ’ “ 2

VeeQ DQ1 DQ0  DQ3  DQ4

E -~ , . L4 . . . . - .

DQ7 DQ6 DQ5 VeeQ VssQ

=] 36 24 TR FBGA, 6x 8 mm, 5 x5 Ek¥f3E, TANE
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V Infineon

YpESE

11.2 I E

e Y
&o.15[C il
| 1
@0 ! ! b
| 5 o O o O
i A
i 4 OO0 0o [SELD
1
- r—-—-—-1 [E] j—l‘r—-@—G—CF—E}—e-— @ﬂ
! O O i o O
| e 00 OO +
i 4
INDEX MARK I E D B A \_
oIy A A CORNER
CORNER TOP VIEW 15 [SD}-———
‘ BOTTOM VIEW
A | | [#]o.20[c
‘ L ) N ) L ’] 1 L
f L Al C
g 1B
SIDE VIEW C
24X @b
® @ 0.15 M[c[a]B]
20.08 M[C |
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y 14.5M-1994.
A - - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 0.20 - - 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
o 00 B5C 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
= 30550 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E” DIRECTION. _
— - N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
WE - A DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
N 24 A "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
gb 035 040 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
eE
1.0088C WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
eD 1.00 BSC
< —— WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE” = eE/2.
v 530550 8. "+ 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: MO-234E
*
002-15550 *B
Ve 3] "y
=] 37 24 IXBGA (8.0 mm x 6.0 mm x 1.0 mm) ¥ZEEIME (PG- BGA -24)
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

(infineon

DDR H0\ X 75152 B8 (DCARS) ThHEE

12

FHopRES CREEE) o

DDR ARG\ XY 77 3REX %58 (DCARS) ThRE

HYPERRAM™SS {121 7 —Fh A4 14, BT LASEIIRWDS(S S48 IR EXEUR IS H AV (8l (18%8) - 1R
EITIERH4%S (OPN), FLLSSHRMEIbIF,

LT DCARS 4F14EF, EZNEDHEBBTEFEEN PSC/PSC# 1XE CK/CK# EN RWDS IR E, 5
“AREEE S CK/CKE B4, HABTB 0 E, LUSRWDSIHZETF DQ ESAMEUET OMF 0.
PR, CK/CK# F PSC/PSC# Z Bl EfiAHAIZERI AT DQ ESBEREURE LN RWDS BEZHNE,
LUfE RWD S IR PR B SRR B 2 HFRIFS RWDS 18448 X BIATE],

B N\1E 4 ERIE A {E RS PSC/PSC#o PSC 0 PSC# B 2 BIMIRTI MR R FEMS B E, SHEES N EHERE
IR Eh R EE s

PSC/PSC# 3T xSPI (J\£k) 28ff. MREFRBIFRIC, WAV psc# IREhMREBT, BRSEHEL

12.1 H54 DCARS {55 B xSPI HYPERRAM™= S 1 iR
——| RESET# Ve ﬁ
VecQ
—p| CS# DQ[7:0] |-t—p
—»| CK RWDS |<-t—
—p| CK#
— | PSC
— | PSCH
Vss
VssQ %
& 38 HHDCARS {551 xsPI ™~ mE
&35 ES R

Symbol Type Description

CS# Input Chip Select xSPI transactions are initiated with a HIGH to LOW
transition. xSPI transactions are terminated with a LOW to HIGH
transition.

CK, CK# 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.

PSC, PSC# 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.
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, L.8V/3.0V Infineon

DDR H0\ X 75152 B8 (DCARS) ThHEE

&35 E5#R »w)
Symbol Type Description
RWDS Output Read-Write Data Strobe Data bytes output duringread 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 countisrequired.
The dual-die, 128-Mb HYPERRAM™ chip supports data transactions with
additional (2X) latency only.
DQ[T: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 Power supply Array Power
VecQ Input/Output Power
Vss Array Ground
VssQ Input/Output Ground
12.2 E7 DCARS FYJHYPERRAM™= 5 — FBGA 24 IR, 5 x 5 &% #3k
1 2 3 4 5
V ‘
A \. " '\.-’= \.-" Q~-"
RFU  CS# RESET# RFU
B \'-.' \‘-..‘ “-Ql - . ~ B
(Si-(# E)-K Vés \;c-:c F;s'c
VssQ RFU RWDS DQ2 PSCH
D :\ - . -~ . - .' - "
VecQ DQ1 DA DQ3  DQ4
DQ7 DQ6 DQ5  VeeQ VssQ
=] 39 24E*FBGA, SXSﬁﬁg, m*m
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)
Octal xSPI, 1.8V/3.0V

o _.
(Infineon
DDR 03T 77352 EXZEIE (DCARS) THEE

12.3

8 DCARS BYFF Y HYPERRAM™ 7Z{i% 2%
X B R RAMEEM BB T £ DCARS ¥t H B RARMES . RWDS MISUEZ A X R,

PSC, PSC#

igh = 2x Latency Count
w = 1x Latency Count

~thaiz ’( *{lcmo _'-oz'l
DQ[7:0] 1
}-—Command Address —-I RWDS aligned Memory drives DQ(7:0)
by PSC and RWDS
Host drives DQ[7:0] and Memory drives RWDS
40 HYPERRAM™}Z I 28 DCARS B |9 60-61 &2
AR

50. Bn WAL CK = {EEBTFEH] CK# = BEEER K, RIS ZE], CS# HNIUR[E|E
60. FEff 2R TE IREV LA HABIIX BN RWDS,

61. ZnER T BT HAVERIBIRE, FREETIMIFIRILER,

62. FI9RIEIR BB = Ix TR I AR EARA TS A 128 Mb HYPERRAM™,,

Datasheet

BT,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

OctalxSPI, 1.8V/3.0V Infineon

DDR H0\ X 75152 B8 (DCARS) ThHEE

Cs# /

CK,CK#

| B W N WX X

] »
Dn Dn Dn+1 Dn+1
DQ[TO] n A X 5 X A X °

RWDS and Data are driven by the memory

41 DCARS BB B I AIFp63: 64 65 66
36 DCARS i EYEY Fr
200 MHz 166 MHz
Parameter Symbol Min Max Min Max Unit
Input setup - CK/CK# setup w.r.t tis 0.5 - 0.6 - ns
PSC/PSC# (edge to edge)
CK half period - duty cycle (edge to edge) |ty
HYPERRAM™ PSC transition to RWDS tPSCRWDS - 5 - 6.5
transition
Time delta between CKto DQvalidand | tpscrwps - tekp | -1-0 +0.5 -1.0 +0.5
PSC to RWDSI®7]
AR

63. Ap L WMLL CK = {REBFAR] CK# = SRR RELR, ERBEIHa<TZA], CS# BIUREIEZEF BT,

64. ZE B T B 38 WHUIRE M2 HNEIE, WEEFRMEREIES WEAZ N E shFl i
HEIR A8 TE M RYRZ M,

65.CK E| PSC BUREIR (ABAIZE) HxSPI EMIEO (EWHL) =5, BETE 40 Bl 140 EZ[E], LUER
RWDS & EFHIBEREON, HABEBIIKEMEIIES RWDS FIREFITE, RWDS B4R
REMRIFEINERE xSPI ENVIZROIZITAE, FEFH xSPI MHVIEXSEER,

66. xSPI BYFF S 38 tekpl tekpiiE X EIRE B RBRVEEBMZ LI B, BF RWDS # Data 2 F—28 4+ 7E4H

FEBENEEFGTRREE, FLb oo topBERPER (UMERLERETX)
67. K1F{E, FHIF100%2E T,
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Octal xSPI, 1.8V/3.0V

Infineon

WiER

13 ITHERE

13.1 ITHEEE X
ST E U T EMA ST

STOKS
S7TOKL 128 3 DP B H | 02 0
Packing type
0=Tray
3=13"Tape and reel
—— Model number (additional ordering options)
02 =Standard 6 x 8 x 1.0 mm package (VAA024)
03 =DDRcenter-aligned read strobe (DCARS) 6 x 8 x 1.0 mm package (VAA024)
— Temperature range/grade
| =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)
——— Package materials

H=Halogen-Free, Lead (Pb)-free

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

» Speed
GA=200MHzDDR
DP =166 MHz DDR

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

» Density
128=128 Mb

» Device family
STOKS 1.8 V-only, HYPERRAM™ self-refresh DRAM
STOKL 3.0 V-only, HYPERRAM™ self-refresh DRAM
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128 Mb HYPERRAM™ self-refresh DRAM (PSRAM)

Infineon

Octal xSPI, 1.8V/3.0V

THEE
13.2 BRAE

HEHASRIHTHYAEHNNEE, |37 IMEERHSRELMER. NEBIMSEASHTA
MHTERIELNAS, BERELMNEERR.

%37 BRAS - thE
Package,
Device material,and | Model Packing
family Density | Technology| Speed |temperature |number |type Product Package marking
STOKL 128 3 DP BHI 02 0 S7T0KL1283DPBHI020 | 7TKL1283DPHI02
3 S70KL1283DPBHI023 | 7TKL1283DPHI02
GA 0 STOKL1283GABHI020 | 7KL1283GAHI02
3 S7TO0KL1283GABHI023 | 7KL1283GAHI02
DP BHV 0 S7T0KL1283DPBHV020 | 7KL1283DPHV02
3 S7T0KL1283DPBHV023 | 7TKL1283DPHV02
GA 0 STOKL1283GABHV020 | 7KL1283GAHV02
3 STOKL1283GABHV023 | 7TKL1283GAHV02
ST0KS 128 3 GA BHI 02 0 S7TO0KS1283GABHI020 |7KS1283GAHI02
3 S7T0KS1283GABHI023 | 7TKS1283GAHI02
BHV 0 ST0KS1283GABHV020 | 7TKS1283GAHV02
3 ST0KS1283GABHV023 | 7TKS1283GAHV02
13.3 BREE - RER/AEC-Q100

& 38 FIH T ARELR/AEC-Q100 IANEH TR EMENEE, ZRBEEFAHSHRTMEN. WNE
WINFEAGHRATASH T REELNAS, BEREIHNEENR.

{79 AEC-Q100 £k ™= mig A F= B #EFZR (PPAP) 2#%,

BTFHERS 1S0/TS-16949 #xHBYi% 2 i% L FH B9 = b Jie 5 PPAP 45 5 FRY AEC-Q100 K= fm. IE
AEC-Q100 ™= IS IE R A TTE RS 1S0/TS-16949 FIEK,

X FAFEERTS 1S0/TS-16949 trERIREIRN A, FHITFIREAR S PPAP SZHFEY AEC-Q100 K7™ o

38 BEXMAE - RELR/AEC-QL00
Package,

Device material,and | Model Packing
family Density | Technology| Speed |temperature |number |type Product Package marking
STOKL 128 3 DP BHA 02 0 S7T0KL1283DPBHA020 | 7KL1283DPHA02

3 3 S7T0KL1283DPBHA023 | 7TKL1283DPHA02

3 BHB 0 S70KL1283DPBHB020| 7KL1283DPHB02

3 3 S7T0KL1283DPBHB023| 7KL1283DPHB02

3 GA 0 STO0KL1283GABHB020 | 7TKL1283GAHBO02

3 3 S70KL1283GABHB023 | 7TKL1283GAHB02
S7T0KS 128 3 GA BHA 02 0 S7T0KS1283GABHA020 | 7TKS1283GAHA02

3 3 STO0KS1283GABHA023 | TKS1283GAHAQ2

3 BHB 0 ST0KS1283GABHB020 | 7TKS1283GAHB02

3 3 S7T0KS1283GABHB023 | 7TKS1283GAHBO02
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4EBRIE

14 4aBRIE
39 A3 RS B A 9 4R RS

Acronym Description

CMOS complementary metal oxide semiconductor
DCARS DDR center-aligned read strobe

DDR double data rate

DPD Deep Power Down

DRAM dynamic RAM

HS Hybrid Sleep

MSb most significant bit

POR Power-on Reset

PSRAM pseudo static RAM

PVT process, voltage, and temperature

RWDS read-write data strobe

SPI serial peripheral interface

xSPI expanded serial peripheral interface
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SCHTER B

15 SR TR B
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15.1 Pk —L=<Rivd
£ 40 W B fr
Symbol Unit of measure
°C degree celsius
MHz megahertz
pA microampere
s microsecond
mA milliampere
mm millimeter
ns nanosecond
Q ohm
% percent
pF picofarad
v volt
W watt
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BITER
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Document
revision Date Description of changes

** 2020-02-07 New datasheet.

*A 2022-04-19 Migrated to Infineon template.

Configuration Register 1: Updated description.

Interface states: Updated Table 15. Updated Note 27.

Hybrid sleep: Updated Table 16.

DC characteristics: Updated Table 21.

Added Thermalresistance.

AC test conditions: Added Figure 30 and Figure 31.

Read transactions: Updated Table 33. Added Notes 54, 55 and referred
these notes in tpy parameter in Table 33. Removed figure “Read Timing
Diagram”. Updated Figure 33.

Write transactions: Updated Figure 34 and Figure 35.

Added Notes 56, 57, 58 and referred the same notes in Figure 35.

Valid combinations: Updated part numbers in Table 37. Deleted Table 38.
Valid combinations - DCARS and Table 40. Valid combinations - DCARS
automotive grade / AEC-Q100.

*B 2025-06-25 Updated system byte address bits for rows within 128-Mb device in Table 6.
Updated Figure 37 to have the latest Infineon package outline version
and package code.

*C 2025-08-01 Updated the ‘address’ column in Table 7.

Updated the ‘settings’ of bit [7:4] in Table 8.

Updated product information for STOKL device family in Table 37 under
Valid combinations.

Updated product information for STOKL and S7TOKS device family in
Table38 under Valid combinations - Automotive grade/AEC-Q100.
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