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Figure 1. | HyperRAM # #: HyperFlash

2.1 %+%} HyperRAM [#% -~ rework

Cypress S27KS0641 ] HyperRAM 5 ERA HIAR

HyperFlash (CypressS26KS512SDPBHI02) HA I [HHE%E, Bk T H HyperRAM
e HyperFlash, G LLRREf;: #5R425, R4A26HFH, 15 R424, R427H
FH. Figure 2 254 7 B EA01 PIN BIEL
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FLASH_VCC FLASH_VCC MK 70 =i §L.8V
FLASH VCC T
— MR 180 =R B1.8V C163 ClE2 oo
e HAK 180 =R 1.8 4TuF paur FLASHV FLASH VCC
oK U1g . 6.3V
0K vee
sl e Jv:: " i
{511} FlexSP|_SS0 %L gf 3] RFU3 6o
{5816} Flash_RST 5 5" RESET _| &1
{511} FlexSP|_CLK il TP CK CRy——{{FexSPICLK B |5}
(5 FleSP_DGS p—————" RWDS AS o B
. [} 426,58
{511} FlexSPI_DO_A g: DQo RSTO A R4zs.0e
{511} FlexSPI_D1_A Dt
(511} FlexSPI_DZA 1] 1 Ej DaR2 RFU1 :E‘? B2 By DNE
{511} FlexSPI_D3_A ] Da3 RFU2 611 FesPLsso 3 0 R42T
{5} FlexSPI_DO_B 2% T i £ DO4 82 (5,11} xS e WAV
{5} FlexSPI_Di_B 2 — £5 | DA5 VSS &
{5} FlexsPI D2 B =1 DC6 VSSCH1
5 FedPiDIB {55 e =L par VSS02 %
SR S51250PBHINE =
GND
Share the same package with S27KS0641DPBHI023
(1f HYPERRAM is replaced, then |[DNP R425,R426,Mount R424,R427
. L
Figure 2. HyperRAM ¥ % rework

2.2 HyperRAM %%

Cypress S27KS0641 HyperRAM £ &l R s5i:

* 64-Mb (8-MB) )il DRAM..
« 3.0-VIIO, MEBMLEIES (CK) #1.88-VI/O, 128MLk{ES (Z4hl(ck, CKH)) .

* 1.8-VVCC It} ] 166-MHz B #fs % (333 MB/s) #3.0-VVCC I} 1) 100-MHz %t ig
% (200 MB/s) .

o BEHEHE % (DDR) —— &N B i Uk A -
+ 8 e gk (DQI7:0D -

c EEHHREEE (RWDS) .

o P R K AR i

* ARG E R KA

* IRDIFERIA .

Table 1 fifiif T CypressS27KS0641 HyperRAM fIAH=(5 5 .

Table 1. S27KS0641 HyperRAM 1 SHijit

Symbol Type Description
Chip Select
cs# Master Output Bus transactions are initiated with a HIGH-to-LOW transition. Bus
Slave Input 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 are output regarding the
crossing of the CK and CK# signals. Differential clock is used on 1.8

CK, CK# Master Output V /O devices.
Slave Input Single Ended Clock
CK# is not used on 3.0 V devices. Only a single ended CK is used.
The clock is not required to be free-running.
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Table 1. S27KS0641 HyperRAM {5 5 #i1A...continued
Symbol Type Description
DQ[7:0] Input/Output Data Input/Output

Command, Address, and Data information are transferred on these
signals during Read and Write transaction.

Read Write Data Strobe

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

(HIGH = additional latency, LOW = no additional latency)
Hardware RESET

Master Output When LOW, the slave device self-initializes and returns to the
RESET# Slave Input Standby state. Place RWDS and DQ[7:0] into the HI-Z state when
Internal Pull-up RESET# is LOW. The slave RESET# input includes a weak pull-up.
If RESET# is left unconnected, it is pulled up to the HIGH state.
Ve Power Supply Power
VecQ Power Supply Input/Output Power
Vs Power Supply Ground
VssQ Power Supply Input/Output Ground

Reserved for Future Use

May or may not be connected internally. The signal/ball location
RFU No C t
o onnee should be left unconnected and unused by PCB routing channel for
future compatibility. The signal/ball is used by a signal in the future.

1 % CypressS27KS0641 HyperRAM [ 215 8., 152 WAHE T

3 FlexSPI #%{i|#5 1 HyperBus

3.1 FlexSPI THL4=H 2%

FlexSPI & — /N RIEH SPI CERATAMEIED) EHIEHIE, ST WA SPI @B A& £ U4
AL AFANIEIE SO0 DU e B AL i st (1/2/4 XU BHE L) o i.MX RT1050 it
& SIOA[3:0]F1 SIOB[3:0]7] LASZRf /\ 2kt . Figure 3% H T FlexSPI F: ALz il #5 [HHE
K.
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STE| AHB_RX_BUF

AHB BUS<:> AHB_CTL

b Foandy AHB_TX BUF

RX_FIFO
m ASYNC @E

HEH

SPI Bus

FA
AHB_CMD o :pgﬂ
= ARB_CTL |wscwg CDC SYNCH peocunl SEQ_CTL 10_CTL

; (arbitrator) {Clock domain (Sequence)
IP_CMD Cross) s ﬁus
FB port
m .IP—Hx—FIFq m
IPS BUS 1P R CTL ™ FIFO
) PCL m = ' DATA )
IP_TX_FIFO
s ) o ; (2 =

Figure 3. FlexSPI &1k

FlexSPIFHL4z il 45 2 A DL R 4y s

« RIGMIFFIG15 (LUTR) DLSCREANEHL R R 34
* Flash 5[] B 50U DU\ BAE L A5 I 80U 2 20, B/ A7 B
o R A AR AE
o JEIE AHBEZRHEAT N AF LTI S T 1)
- AHB L2 i X FH T/ 2 23R« AHBEICZE B IX 1) 5K /N A 128* 64 fir,
- AHB A£G P X FH T 28— AHBIE R S A& I AT A £ . AHBAEZZ P X K/ 8*
6417
GBI IPEZRHAT I flOR Y flash i/ 5 U -
- IPHN g v X TGtk E AN IR BT B #dE . e IR/INE 16* 64 7.
—IPRIEGE M X T AT SR 275 BRI 16 64 4.

HyperBus /3

HyperBus HALAE St BN EHE®E S (DDR) 1, AlsillmiiS kg, [
SRGHI B | O ERENME T % % .

HyperBus % 114 1 S 4 £

+ 3.0-VIIO, MgELfsS, Humkfsh (CK) .

* 1.8-VIIO, 12882155, ZnmEh (CK, CK# .

 BHERE (CSH .

« 8 il Bk (DQ[7:0]D)

- EEHIEERE (RWDS) .

o XUEFAEEZ (DDR) — &N 8 VA 14 5 o

* £ 1.8 V/3.0 VWCC F, %= 5k 200 MHz (400 MHz/s) .

PR R AR, TR E SR A

HyperBus ¥, i =AM Bl %4 dr /4l (CAO, CA1, CA2, 3t 48bit) fHE%K
T SAERREE . Ay &bk (E 52 UL DDREEZIE /S AN BT AT (£ ) . Table 245 H 1 i
fir Ak B et . Figure 4 45 H1 T fir &M hibAS B Bh 551 o
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Table 2. CA i/t

CA Bit# Bit name Bit function
Identifies the transaction as Read or Write.
47 R/W# R/W# = 1 indicates a Read transaction.

R/WH# = 0 indicates a Write transaction.

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

AS = 0 indicates the memory space.

AS = 1 indicates the register space.

The register space is used to access device ID and Configuration
registers.

46 Address Space (AS)

Indicates whether the burst is linear or wrapped.
45 Burst Type Burst Type = 0 indicates wrapped burst.
Burst Type = 1 indicates linear burst.

Row & Upper Column component of the target address: System word
address bits A31-A3.

Row & Upper Any upper Row address bits not used by a particular device density
Column 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.

44-16

Reserved for future column address expansion.

15-3 Reserved Reserved bits are not cared in current HyperBus devices but set to 0
by the host controller master interface for future compatibility.

Lower Column component of the target address: System word

20 Lower Column Address address bits A2-0 selecting the starting word within a half-page.
Cs# \
TN B G D
.'l [l

DQ[7:0] —<CAD[4?:40]XCAO[EQ:BZ]XCA‘] [31:24}XCA1[23:16]X CA2[15:8] X CA2([7:0] >—

Figure 4. i &Ik 57 %1
Figure 5F1Figure 627~ | BA BAYILEIEIR 1) HyperBus /5751 .
HA AN GEIR (B 7 WFigure 577
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o [\ —

_______

____________

I-—Lalency Cou n14-|

High = 2x Latency Count

RWDS ———————  Low = 1x Latency Count |-(i_\_/_\\_l_

RWDS and Data
are edge aligned

sar O 0 ) T
| C°mma”d"a‘dd"’554" Memory drives DQ[7:0]

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

Figure 5. 15/7%1, HAYIUELER

HA BN EIRH) S 1) 7 anFigure 617K .

o [\ —

}‘itmn =Read Write Recovery =l|—- tycc = Access .'-J]

____________

i PR A

J‘—Latency Courn;-‘ CK and Data_
High = 2x Latency Count are center aligned
RWDS 1} Low = 1x Latency Count T

0 e e EEE -
|Q—Cnmmand-ﬂxddress—.| Host drives DQ[7-0]

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

_______

Figure 6. 5 /751, HAYIUHER

A K HyperBus VMY 245 5., 1152 Il Specifications.

4  PNAFXEA LUT (B3 R)

AN12239

4.1

i.MXRT1050 #1745 PU4~ 5 FlexSPI £l #3 1 HyperRAM 15 ] A 5% 1) e Py A7 [X k. o i
) A X LUT.

FlexSPI & ff#% N A7 X

« B4k 0x402A 8000h
« K/h: 16 KB

FlexSPI x| 28 2F WA X BIE AT A AL B W7 7% . 28— Dt 1R i 28 N A7 X Ik 13 B IE
War) FlexSPI #5281, flashZ %, AHB/IPELR DL & LUT#ZE,

4.2 AHB Vi il A7 X

« B4k 0x6000 0000h
« K/h: 512 MB

7€ AHB Hiik4% 8] 0x60000000~0x8000000 N, #JLLEIE AHB &4k 5117 HyperBus
K. iz AL ZE FlexSPIf 4T flash B{ RAM . AHB & 225t iZ ik 25 [A]
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(U7 Il KR4 75 Z K flashBE RAMY il #2751 5T H 4T flash/RAMIY] AHB

i, FlexSPIM flash/RAMZREUEHE 3] AHB U8 X, ARG ¥ BE IR [F1 2] AHB 248
X147 flash/RAM ] AHB SiJil5, FlexSPI )\ AHB 2R 3KEU SR 22 1P 3 AHB K 1% 2%
WX, SRIEEHKRIEL flash/RAM. B& T FlexSPI #JUaL2 4h, AHB i & AN 75 BAT (] i
it B Bk 5 1)

AHB S 215 1] A 40 R AL »

* Cacheablefll[ Cacheableff]i1jjin]. 4% & N Cacheablel, FlexSPI< 1 Jufi £ iszit
bk 2 SR AHB RIEZ X .

o ATGEIPRIAN AT R S T ]

TS F/ZEH .

« FRK/N: 8/16/32/64 hi.

o T R & 2551 SINGLE/INCR/WRAP4/INCR4/WRAPS/INCR8/WRAP16/INCR16

IP i &5 ] A7 [X 45K

* IP RX FIFO Jiif:
-0x402A 8100h - 0x402A 817Ch (IPS k)
-0x7FCO_0000h - 0x7FCO_007Ch (AHB &%)

« K/h: 128B
FlexSPI 1 M A1 4 B EU A BARAE N IPRX FIFO #f o B i) LA 13k 5 AN Hb ik 2 ) v 352
o

MCRO[ARDPEN] & 3 T 32N A7 23 8] F1 75 Ko
« IP TX FIFO 4|
-0x402A 8180h - 0x402A 81FCh (IPS i&£k)
-0x7F80_0000h - 0x7F80_007Ch (AHB &%)
« K/N: 128B
SHEARAZN IPTX FIFO, X)L 1Py 4 K IEBIAME G B n] DL 5 N _EiR ANk
22 ]
MCRO [ATDFEN] & X T 5 WA AIF e fr U5 A& DL R D IR
1. P RE5m4, AE5HIEER IP TXFIFO.
2. % E flash/RAM Vi Al EEiEHE (IPCRO) « 32U/ S ANEE KN LUT 531 5 #F51
5 (IPCR1) .
3. @K 1PCMD [ TRG] 38 B 1k fil & flash 4 4 .
4. #1f) IPCMDDONE #7250, 2545 IP 14 5.

LUT A7 X J5

« Bhk: 0x402A 8200h
* K/N: 256 B

LUTR AW ERAAEXIR, H T2 A TmIER 4. A7 552 H )\ 50747 45
AU, 4B IP 4748 AHB fr A il flash/RAM 5 B, FlexSPI 42 i e 4R i & 2
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RS 95 M LUT WA HREUE LT, AT 1ZF 5 LAFE SPI 420 Eik T
A R flash/RAMAL % . Figure 7 o 7 LUT %, FEHIFIIES .

LUT (Look Up Table)

Sequence0

Sequencel

Sequence2

Sequence3

Sequence N

Figure 7. LUT Fliif# 454

S-aquenca Address Offset
Address Offset 0x0000
0x0000 Instr1 Instr0
0x0004
0x0010 Instr3 Instr2
0x0008
0x0020 InstrS Instrd
0x000C
0x0030 Instr7 Instré
£l 16 15 0 Bit Offset
Ox0040
Instruction
opcode | hum_pads operand
000N gt oriset 15 109 K ,

FLZHAMER, ES I .MXRT1050 &% F M) 30.7.8F 1 (3084 IMXRT1050RM) .

S JEAIIAITERE

5.1 iz1T HyperRAM {7 f%

HyperRAM Il F2JECAS L T i.MXRT1050 SDK V2.3.1. M NXP/35 F #fRh5

hyper_ram.zip.
1. B,

Rework MIMXRT1050 EVKB #x <, #iSection 2f7~, ¥ Cypress
S26KS512SDPBHI02 HyperFlash >4 CypressS27KS0641 HyperRAM. 44 51

OpenSDA/UARTH: HERERI EHL, Frfafd

EREIEF L.
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-4 H
TRSLGhET

PR

HyperRAM

Figure 8. HyperRAM JljitH &

2. )& HyperRAM Tf%.
fif JE 4 hyper_ram.zip, & hyper_ram 43 %] SDK_2.3.1_EVKB-
IMXRT 1050\boards\evkbimxrt1050\driver_examples\flexspi {32 .

imxrt1050 > sdk :lSDK_Z.i‘l_EVKBAIMXRTWSO > boards > evkbimxrt1050 » driver_examples » flexspi

.

Name ¥ Date modified Type Size
hyper_flash 2018/4/18 13:52 File folder
hyper_ram 2018/3/1511:33 File folder
nor 2018/4/18 13:52 File folder

Figure 9. HyperRAM J5i/CY

3. HyperRAM il F2 1) 3 E i .
FERGIFET, FlexSPUAIEEE - E 4B 3] FlexSPIE 44 HyperRAM ¥ 4% .
B, BRI T .MX RT1050 “FE A ERLE, FRYE HyperRAM & & &
T FlexSPI % #1188, H, ZWBIFEE ] AHB F1 1P iy 4528 T % HyperRAM # 7%
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M S54AE . Bea, S8l T — R, 45508 UART ZuiiRrr. il
flexspi_hyper_ram_polling_transfer.eww 4§77 HyperRAM IAR T.f%.

imxrt1050 » sdk :l SDK_2.3.1_EVKB-IMXRT1050 » boards » evkbimxrt1050 » driver_examples » flespi » hyper_ram » polling_transfer + iar |
Mame T Date modified Type Size
sdram_debug File folder
settings File folder
| ] evkbimxrt1050.mac MacPaint Image 3KB
[ evkbimxrt1050_sdram_init.mac MacPaint Image 10KB
J flexspi_hyper_ram_polling_transfer.dep DEP File 52 KB
| flexspi_hyper_ram_polling_transfer.ewd EWD File 206 KB
[ flexspi_hyper_ram_polling_transfer.ewp EWP File 151 KB
_| flexspi_hyper ram_polling transfer.ewt EWT File 346 KB
© flexspi_hyper_ram_polling_transfer.eww IAR IDE Woarkspace 2KB
|| MIMXRET10520000_ram.ict ICFFile SKE
|1 MIMXRT1052s0000¢_sdramiicf ICF File 6 KB
Figure 10. HyperRAM IAR T.7%

4. gmiEis TR,
EFEHL EFF] MIMXRT1050 EVKB [ UART i 1, FTH—ANERAT 400, % TR E
AT W
* 115200 P,
o AR
© AR .
o —MEIEAT.

* JoliE

_'ﬁ- Computer Management {anal: w 1,‘,'- MELA5260

w '[ré System Tools » & Audio inputs and cutputs
() Task Scheduler i@ Batteries
I3 Event Viewer + B Biometric devices
v ] Shared Folders + £} Biuetocth
& Local Users and Groups| » B Computer
» @l Performance » I? ControlVault Device
.-..- Device Manager > e Disk drives
~ 8 Sierage . [ Display adapters
4= Disk Management » l Firmware
] :g. Services and Applications + iy Human Interface Devices
¢ o Imaging devices
> I? Jungo Connectraty
» = Keyboards

+ L] Memaory technology devices
' Mice and other pointing devices
» [ Monitors
s G Network adapters
» B Portable Devices
~_iu & LPTH
i mbed Serial Part (COMI7)
» = Print queues
» [ Processors
» [ Proimity devices
. Smart card readers

Figure 11. MIMXRT1050 EVKB OpenSDA-UART iii; [
S. Wgm PR B E N None.
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D) Remipi_hypes_ram_peollineg Srancfer - Lk [mibedded Woskbanch (D - dom L223
File IR View Prajet Debup Disnsemsly CWSH.DAR Tsah  Window  Help
DO ES B AKD Do 240 3 SeE B 3 [

R s -0, n'lrnim:ni'uw- il

@ flexspi_hyper_ram_polling_transfer - |AR Embedded Workbench IDE - Arm 8.22.2 Opticns for node “lerpi_yper_ram_poliing transfer™ *®
File Edit View Project CMSIS-DAP Tools Window Help
E 1 Cabegany:
: L‘I ﬂ ﬁ ﬂ E % ‘] D- o C = £ Q > o — s Fatiay Gallangt
Workspace * 0 % flexspi_hyper_ram_polling_transter. Stasc Anshyss Dot Urassed Publics
& main] ™ Preprocessor Dagnostics  MISAAC:2008
am_debug X MISRALC 1988 Ercadngs .
BRINTF ("2 oo 2 || Lopeet  Legupe2 | Coe -.ﬁ-_m
return -1; Buid Actons 2
Linker S————
= Detrgger
Serudter
el Cap
EE ._dUC Make 1 CMEIS DR
W drivers {HE Commar 600 Server
B i source Compile el
| L@ Bflexspi_hyper  Rebuild All ahb_adds T
B i startup Clean i st
I utilities sy Tk oty teber
& g . . 5 write iyl
B Output C-STAT Static Analysis e ful
o] coen
Figure 12. % B4 % 2y None
6. fie. TFEAMIK,
H f— 4 RATEIN N 3 N =y
mFigure 14f17~, HAT 4041 BN HAH TS B .
a. i%&#t debug T2, DIHH{RIIAEHEE DTCMH, RRS7E ITCMAHF .
b. ¥ L.
C. THEIFIHIRK.
d. fiid Go izfr L%,
ﬁ flewspi_hyper_ram_palling_transfer - I1AR Embedded Workbench |DE - Arm 8.22.2
File Edit View Project CMSIS-DAP Tools  Window Help
4 i {3 = i + 31 R: m b
@ o= XEDbD.C LG s 80 [0 BenlO] D
w DX mexspi_hyper_ram_polling_WAnsteLe % board.c 2 3
debug | mainf)
| | D L
Files : 0 | ¢ Tne Clear BSD Licenss
El."l_i!‘ﬂpl_h)fpﬂl_lﬂm_p..- o ¢ Copyright (e) 2016, Fresscals Semicondpctor, Ine.
|-@ s board ¢ Copyright I016-2018 NKFP
|-@ i doc i All rights ressrved.
& i drivers 0
e & source " Redistribution and use in source and binary fomms, vith or without modific
L& B flexspi_hyper_ram_. . ¢ are parmittsd (subject to the limitations in the disclaimer belovw) provid
-sh:l.ﬂup i that bhe follewing conditions are mak:
o utilities t .
o Qulpigl ‘@ Redistributions of source code must retalns the sbove copyright notics, !

‘Warkspae * B X | menol e rem poling tamde K boards bt
e . SysTick_Handieif) i |
flaatifer. codType = kFLOCSPD_Faad:
E i
ies o flaskifer, Seqfusber = L1

Bl lowspi hwper ram p.| ¢ | | flaat¥fer. peqlndis = EYPERRAN OMD_LOT 3PQ IO REASRES:

[ W board flaahETer, dase = widi

[ ol doc flaskifer, dacadize = 41

= ol drivees.

=1 Bl gtrew scasus & FLEXSFI_TransferBlsckingibase, sflashlier);

| - Reesps_bpar_ram,

- shartup swandszld = id 4 OxEf

8 H uiries

L ol et FELUFS STATUS?

static volatile oiacdd t g msCoune = 02
wold SyaTick Hasdies (wobd)
=N
1_a:<.‘.au:|n-.-|
1

= i80 sals (wedd)

Figure 13. il Jfi21T HyperRAM T2
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5.2 T

R HyperRAM LA G AE I RE M 1. P A I A9 AH ST B 40 Table 3 Bk

Table 3. HyperRAM illi{ 371

— TR T
M Arm® Cortex®-M7 600 MHz
AHB #| FlexSPI 64-bit 150 MHz
IPS % FlexSPI 32-bit 150 MHz
HyperRAM 5 S27KS0641 @ 1.8 V 166 MHz (332 MB/s)
L1 Dcache 3t 32 KB/44T 32 B —
MPU (PRI 580D
HyperRAM =5[] 5 B PRt N A7 R —

Non-shareable/cacheable/wb

‘ A JE T
Fl Pl $% i 281 B
exSPI il 4% 15 & BN: B

Text BAE ITCM
Data region in HyperRAM
T, CStack B DTCM H —
J& /%5 Dcache

KA ERAL

VE: HyperRAM T AE A (3R 5 £ 0 B, DRI 5 25 R B H Bl ik i 451 LA ) A
Bl Blan, ZENHE HyperRAM [IEetERE, WIFEZERH AHB U5 Rl 381E 1P vy i) 38R A1 5 14 fg
FB

eI G W Fhi% E: Dcache disable 1 Dcache enable.

* Dcache disable Jlli& T FlexSPIA HyperRAMRIZETERE . Xk 45 B0 704 i B 1 st P g
FFEARECE ML .

* Dcache enable 5 7 7~ 17 i@ Deached2 LB BE,  LLEC N A RE AT DL
eI AT S

FRAE _ER M), T DR 4 e A BE AN FIECE . Table 4 F1 Figure 15 45 T
Dcache disable 11 ge MR 45 5
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Table 4. Dcache disabled I} HyperRAM /5 14 Gt

— Byte 4 8 32 128 512 1024 16 K 32K
Read Time (ns) 278 338 696 2140 7896 15576 248876 497730
Perf (MB/S) 14 23 45 59 64 65 65 65
Write Time (ns) 115 121 188 1075 4648 9401 152155 304415
Perf (MB/S) 34 66 170 119 110 108 107 107

AN12239

HyperRAM core wir Perf (MB/S)

180
160
140
120
100

Eill}

g0
40

4 3 32 123 512 1024 16K 2K
—a—COME read —s—core wrie

Figure 15. Dcache disabled ] HyperRAM 4t ]

PAR ot B PERE IS R -

* fE MPURLH 52 ) HyperRAM A 7 2% ] Ja 1k :
JF 4617 SDK ARAH HyperRAM WA7KI % B N “Device” #ixl. X KR AHB =K
GNP, WM SBEARE ZR S AR . /£ MPU HuK HyperRAM P 17 %% ] 6 B
B “Normal” 3G, ALK AHB 9K S 41 &34 2] INCR, MK K S 1ERE. £
board.c SC{fH:
/* Setting Memory with Normal type, not shareable, outer/inner
write back. */
MPU->RBAR = ARM MPU RBAR(2, 0x600000000) ;
MPU->RASR = ARM MPU RASR(0, ARM MPU AP FULL, 0, 0, 1, 1, O,
ARM MPU REGION SIZE 512MB);

* Jei i FlexSPI 5 in] o] 2 T e -
FlexSPI TJ DL L AHB S\, LUME Xz T AHB fr &0, 5N KIR[E AHB 248
PAIRA, MASERF AHB 258 k. M IhRE T IE = 5 e,
FlexSPI AHB KiEZEM XA 64 741, W AHB mJ LRIl i K 32 IR K S .
Rk, Y464 32 750, 57 kAL .
1t flexspi_hyper_ram_polling_transfer.c 3

config.ahbConfig.enableAHBBufferable = true;

J& i FlexSPI 325 o] Tl Th g «
Jii F FlexSPIAHB T, FlexSPLE sk E L 41T AHBZE & 7 S £ 11 flash/
RAMEHE . X Jal/b 7 F —¥ AHB 5295 1) (R FEIR , #2715 a1 RE
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1t flexspi_hyper_ram_polling_transfer.c S

config.ahbConfig.enableAHBPrefetch = true;

RIS S FH T FlexSPISETREL, 5207 in) PE Rt A Gn T . S8 i R P 3 AHB S K 13217
W o3k, %% H Dcache ¥R AHBE: VT M. 4{fifg Dcache B, AHBiE1 ] 7] LAYE
INCRRAMEA T LH, ThReRH — €Ik, W Table 5 1 Figure 16 fr7s.

£ flexspi_hyper_ram_polling_transfer.c 30 /fH:

/* SCB DisableDCache(); */

Table 5. HyperRAM 7F J&i ] Dcache )i GEXT L

= Byte 4 8 32 128 512 1024 16 K 32K

Read (Disable | Time (ns) | 278 338 696 2140 7896 15576 248876 497730
DCache) Perf (MB/S) | 14 23 45 59 64 65 65 65

Read (Enable | Time (ns) | 275 285 351 671 1955 3661 58248 116501
DCache) Perf (MB/S) | 14 28 91 190 261 279 281 281

HyperRAM core Read Perf (MB/S)

300

230

200

130

100

30

4 3 32 128 512 1024 16K 32K
—s—[Digable Dcache ——Enable Deache

Figure 16. HyperRAM 1t J5 ] Dcache I 113 2 &

6 I%iFK HyperRAM ¥ 4%

FAHE LMX RT #5153 7 AR ) HyperRAM 545 .

Table 6 % iH T i & HyperRAM 2541l 4h K. iiTable 6 fin, 4 HyperRAM 1%
%, Bl 7KS0641DPHI02, TCiki@iblik. ik, 7Fi.MXRT #%1| LM H HyperRAM
i, FUE F Table 6 HH iR I i ¥4

Table 6. HyperRam % #3455

RT Part Number HyperRAM Vendor HyperRAM Part Number Results
PIMXRT1176DVMAA Cypress 7KL0642DPHBO2 (8 MB) PASS
PIMXRT1064DVL6A Cypress 7KS0642GAHI02 (8 MB) PASS
PIMXRT1052DVL6B Cypress 7KS0641DPHI02 (8 MB) FAIL
PIMXRT1064DVL6A Cypress 7KS0641DPHI02 (8 MB) FAIL
PIMXRT1064DVL6A Winbond W956x8MBYA (8 MB) PASS

AN12239 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2022. All rights reserved.
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Table 6. HyperRam %5 lli{45 *R...continued

RT Part Number HyperRAM Vendor HyperRAM Part Number Results
PIMXRT1064DVL6A ISSI IS66WVH32M8DALL (32 MB) PASS
PIMXRT1176DVMAA ISSI IS66WVH32M8DALL (32 MB) PASS

sy

AR LR T WA 7E i.MXRT1050 LiEit FlexSPI #2 C1# fl HyperRAM B¢ 4%, $2{it
THIREFEARL G TSR, RS R8T T HyperRAM 5 [l [ PERE . A R 2 1E40
R, BSULLTFHNE:

* .MX RT1050 Z%F M (C#4 IMXRT1050RM)

« HyperBus TM Specification Low Signal Count High Performance DDR Bus

* Cypress ] S27KS0641 H /' Ffift

8 AR
A5 H 3] ViH
* ¥ MIMXRT1050 EVK T4 MIMXRT1050 EVKB.
4 202249 H29H * B T Section 2.1 HfIHIR .
* B3 1 Figure 1, Figure 1, FiFigure 8.
3 20214E11 H29H B3 T Section 6
2 202145 H7H 1T Section 6
1 20204F8 )] 1Y Section 6
0 201848 IR KA
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9.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

9.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’ s
own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’ s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’ s applications and products planned, as well as for the planned
application and use of customer’ s third party customer(s). Customers
should provide appropriate design and operating safeguards to minimize the
risks associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’ s applications or products, or the application or use by
customer’ s third party customer(s). Customer is responsible for doing

all necessary testing for the customer’ s applications and products using
NXP Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’ s third party
customer(s). NXP does not accept any liability in this respect.

AN12239
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’ s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless
this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’
warranty of the product for such automotive applications, use and
specifications, and (b) whenever customer uses the product for automotive
applications beyond NXP Semiconductors’ specifications such use shall
be solely at customer’ s own risk, and (c) customer fully indemnifies

NXP Semiconductors for any liability, damages or failed product claims
resulting from customer design and use of the product for automotive
applications beyond NXP Semiconductors’ standard warranty and NXP
Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles to
reduce the effect of these vulnerabilities on customer’ s applications and
products. Customer’ s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’ s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

9.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.
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