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1. BFIRETANSA

FEF-HR P T B2 i T Jacinto 7= Z& A 20 A TAZ I AT & &R X Jacinto7 R4S R IEH TR, HETHFIMRA
XS FE TDA4AVM. DRAB2L:: fr, Ja4xf Jacinto7 R4 ) HAR = S th Bl Sk db AT 3 e . IR TR = 242
PR d 5 DDR SEAHSEH R B, 540 DDR memory test HiFAR 1%, S BEIREW, BTG RSN AT A
I DDRESHEA KRN S, 7F LR T, IWEELEf 22 W DDR HIEE 2k DAL B 2R 115 S TR E
FLAH ] il s P A4 DDR HEAT IR I &, (HRAESEBRIG TAREN % 7 T s 7 38 7 R P 22 52 R () 4 o
B THRME T TR, X DDR B 5 i AR B2 AT — S FHL IS 09 PP Al

1.1 BFRETRAA

“hin” SO ALE TR R A AT ST —BEE SCME, “build” SRS S CCS TR E SCfF,  “doc” Lk
BB TER N F WAL “example” SCfFJE,  “example” SCHFIAFRIZRE], B4E: £ DUT Figq7 i) gkl n $447
AR, DU AN ER AR R, “gel” USRS GEL SCHERTAE CCS RN, 1EH &K PINMUX AL
BN UART IO, JFHAELE R5RAT, “lib” SCfF3& g ARaD b B fif B 21 14 22 S A Fn sk seft,  “perl” SCAF ek
B E RN LR, {E “src” XM E DUT "I HUT ST RITEARAS (AMEHEE)

MR T H H ATRERE SCIR I ThREtn T A fox WRITE Hi1 READ DQ $di 2647 (1) — 4R iR K B . T H AR bR
INBHEHIE, KPR RISITI RS KRR . BT IR B T RS54 DQ A #f ki — 4R K% . 7 H
5 DQS AN LS E, IF B A GmIDL DRI : IIgE CERE7H) | X (SaXiE) |
B RETEE (AR o SR A SR 26 58 B IR AR AR i, SO A 8 OB AT I [RD K (R R A
FEIR ) DASZELE P E AR RS, SCRER P B I R AN R B3 47 e 18] 25 T DAk 21 4 4 003K s 1) 32 B v AR P
I H . B THR B TR UART 5B AT e TR 46

27 B IR B T B — 2 R BR M A N RE IR S B e BN B IR, BATIERESE A )G
T EX DDRSS HHATHBTACE ; 24 A0 1T DU AR B JE S s o AR 81 U B [k SR Ak br s S5 HE
(VREF) M/ NEKIREA 2, EiRs/IMEKIREIY 8; FFE{HH CCS (Code Composer Studio) , ZEfHiH JTAG
WREE ;5 e EE A AE Windows #:1E R 48 IR 5E R (B RIS RF Windows) 5 #2451 GEL SCAF B A SRR
UARTO (EVM BRIAER ) #aih, 75 B 70 HAh AR 4T ED 75 25 2 PINMUX .

12 BTFREIEL TIERE

Al R P TR AR AR M AR AT B S R, AR AN 2% RS R 10 254, I EL SR R0 [ 4
TERIIER AR, X AR RUR AT IS, AR BRSO, HHA M Ll R |, %5
BTSSR (Margin) (5L, RS 28R 0 Ry HOIAT S, 05 A2 RS DU P A — 4 PR . o2
PRI BT, R ATk 07 PESEILE b AL L

2. R E T RKfEH

LEE S BT TIRE, BT DMSC (M3 CORE) H1 MCU1L_0 Z54% 1) JTAG 7 [l AL R VA 1 A8,
RIHAE GP &5 LA HS AR BN R 3G, FE /4 NLLUFJULAPEE, AP ERIEH T TDA4VM F1 DRA821:

1. Bootmode B2k H L E s, IR ITAG IR, EVM & B M R bootmode ¥ & 7] 5%
EVM Setup for J721E;
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2. Jin% TDA4VM/ DRAS821 [1] targetconfiguration (44, E4HEHE 1] 2% CCS Setup for J721E;
HERER M3 MG, BT EITHCE LPDDR4, JEilN# J7TES_LPDDRA4 Config U (#4437 CCS %t L
Scripts >J7ES DDR Memory config ) k&SI, & iR witi 4 DDR ki, W) 28 il B R A 7E gel 7
T AR 5 AT B 4

rﬁv

4 Debug X Power Slee =
XT OITAGQY HIBLIUNITIIWL ALD L IV WaD J?Es DDR Memowconm
»® Texas Instruments XDS110 USB (R TIRGNpresras
Te:(as Instruments XDS110 USB (NN e J7ES_LPDDR4,(
S tep Control J7ES_LPDDR4_

%8 Texas Instruments XDS110 USB Enable_TI_InlineECC - DRU_Example
x@Texas Instruments XDS110USB D U URIU U . .

- e Enable TI InlineECC L EE
@ Texas Instruments XDS110 USB Debug Probe_0/ICSS_GO_TX_PRU_0 :

- N Enable Tl InlineECC_fo xample2
@ Texas Instruments XDS110 USB Debug Probe_0/1CSS_GO_PRU_1 (DistT e

¥ Texas Instruments XDS110 USB Debug Probe_0/1CSS_GO_RTU_PRU_1 (Disconnected : Unknown)

B Tarne lnckeiimmanks VNEA4A 1IN Mabin Reabha Afllee Aa TV RN 4 Miccannackad cliakanm)

) Getting Started [#] NewTargetConfiguration.ccxml [z NewTargetConfiguration.ccxml O J721E_PSC.gel O
B 1 #%3#38 M3 J5ig1T J7TES_LPDDR4_Config

4. ZJETEXT RSF 1 RAT #HfTRCE, £ CCS Hf Ll n#k “Configure_ RAT”  (E127E CCS F1i L
Scripts >Initial Device Configuration ) JIASKSZHL, FF E¥f Initial Device Configuration H% T I
“Configure ATCM”f1“Configure RSF_Bootvectors” #iz {7 —1X;

DMSC_Cortex M3_©: GEL Output: DDR PLL Calibration Control MMR value: ©x800881A1
DMSC_Cortex M3 _©: GEL Output: DDR PLL + HSDIV set to 933MHz.

DMSC_Cortex M3_0: GEL Output: Frequency change request type 2 received from controller
DMSC Cortex M3 @: GEL Output: Setting DDR PLL + HSDIV to 933MHz

DMSC_Cortex_M3_0: GEL Output: DDR PLL Calibration Control MMR value: ©x80172000
DMSC_Cortex_M3_0: GEL Output: DDR PLL Calibration Control MMR value: ©x80008193
DMSC_Cortex M3_©: GEL Output: DDR PLL + HSDIV set to 933MHz.

DMSC Cortex M3 @: GEL Output: Freguency change request type 1 received from controller
DMSC_Cortex_M3_0: GEL Output: Setting DDR PLL + HSDIV to 933MHz

DMSC_Cortex_M3_0: GEL Output: DDR PLL Calibration Control MMR value: ©x80178600
DMSC_Cortex M3 @: GEL Output: DDR PLL Calibration Control MMR value: @x8888016D
DMSC_Cortex M3 @: GEL Output: DDR PLL + HSDIV set to 933MHz.

DMSC_Cortex_M3_0: GEL Output: Freguency change request type 2 received from controller
DMSC_Cortex M3_@: GEL Output: Setting DDR PLL + HSDIV to 933MHz

DMSC Cortex M3 @: GEL Output: DDR PLL Calibration Control MMR value: 8x80176800
DMSC_Cortex M3_0: GEL Output: DDR PLL Calibration Control MMR value: ©x800881SE
DMSC_Cortex M3 8: GEL Output: 3

DMSC Cortex M3 ©: GEL Output

o (M3 ---=>> ALl frequency change requests have completed... <<<---
DMSC Cortex M3 @: GEL Outputy --->>> LPDDR4 Initialization is DONE! <<<---
DMSC_Cortex M3_@: GEL Output: y only supporte
DMSC_Cortex_M3_0: GEL Output: Do not run this GEL from any other CPU on the SoC.

DMSC_Cortex M3 @: GEL Output: This script sets the first address translation region to [8xB8G0 8860, BxB088_6088].
DMSC Cortex M3 ©: GEL Output: It also sets the second address translation region to [ex6000 0000, Bx4080 ©000].
DMSC_Cortex_M3_0: GEL Output; i i ] umptions.

DMSC_Cortex_M3_0: GEL Outputy Configuring ATCM for the R5Fs
DMSC_Cortex M3 @: GEL Outputd ATCM Configured.

DMSC_Cortex M3_0: GEL Outputy Configuring bootvectors
DMSC_Cortex_M3_0: GEL Outputy Bootvectors configured.

2 IB17 L5 ) console

5. JEHF| MCUL_0 (f£ CCS H1/& MCU R5_0) , KA B #:N%E bin SCHEIE R 1.out SCHF2 Bon g kM, R
(A2 Beta WA T EAHHE] T VPAC #4 fthtik, {H2 T IE VPAC IR G5, K2R T ikvi 1%
Hhd. H AT workaround 177 32 S H J721E_PSC.gel (H424E
~Iti/ccs1220/ces/ces_base/emulation/gel/J721E_DRA829_TDA4VM/gel/J721E_PSC/J721E_PSC.gel) L%
VPAC #E47 L H, I H 75 EH A B IR B 2B gel SCf4-32 R Jacinto7_DDRSS_Tools_R5.gel SCf4-%+ Uart
FEEEATICE, 5220 MCU R5_0 #E47—X CPU Reset, 2 J& 1114 bin ST T f [ 44

(jacinto7_ddrss_tools_r5.out) , /5 sl T [ EXR R A 14T ED log.

inside the DMSC.
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File Edit View dow_Help

o J721E UART IO Config r Q imBE
4 Debug X J7Z1ERS RAT Config % § =8 - Variables X & Expressions Eriete =0
= 1exas instrumencs Aus 110 Use (REITITSTPRAUTONTRNNNE. | . (Uisconneciea : Unkrown)
L Name Type Value Location

8 Texas Instruments XDS110 USB (ETANSSEERYONRCMRNNE 1 1 (Disconnected : Unknown)
@ Texas Instruments XDS110 USH I PSC Version

»®Texas Instruments XDS110 USE o -
w o Texas Instruments XDS110 USB Debug Probe_0/

= 0x0000388C (no symbols are defined)

¥ Texas Instruments XDS110 USB Debug Probe_0/ICSS_GO_PRU.

¥ Texas Instruments XDS110 USB Debug Probe_0/ICSS_GO_RTU.
¥®Texas Instruments XDS110 USB Debug Probe_0/ICSS_GO_TX_PR|

A

Common PSC Power Controls
MAIN PSC Power Controls
WKUP PSC Power Controls L
PD_GP_CORE_CTL_WKUP_PowerUp
Power Down by Power Domain Controls PD_MCU_PULSAR_PowerUp
Reset Functions PD_GP_CORE_CTL_PowerUp

GettingStarted [ NewTargetConfiguration.coml Clock Gating Functions BEERESEESIE e kI main() at jacinto7_ddrss_tools_main.c:442 0x600033bc X T exit.c =g
PD_DSS_PowerUp

can't find a source file at "C:/Users/a0133101/TI Drive/Devices/Keystone3_IP/k3_16nm_ddrss/k3_tools_16nm_softwar]
Locate the file or edit the source lookup path to include ts location. PD_ICSS_PowerUp

PD_9GSS_PowerUp

eMMC_SD_PowerUp
Locate File UFS_PowerUp

DDR_EMIF_PowerUp

View Disassembly

S console % USB_PowerUp @8 scripting Console T GEL Files X =
NewTargetConfiguration.ccxml PCle_PowerUjk . ; -

DMSC_Cortex M3 8: GEL Output: Frequency change request type 1 received from controller PD_AT2_PowerUp ype Hiter text CEEEles{CorzexTRE)T(7)

DMSC Cortex M3 0: GEL Output: Setting DOR PLL + HSDIV to 933HHz - Memory Map - .

DMSC Cortex M3 0: GEL Output: DDR PLL Calibration Control MMR value: 0x80170000 PD_Main_Pulsar_PowerUp = Script status

DHSC Cortex M3 @: GEL Output: DDR PLL Calibration Control MMR value: 0x80000199 PD_C71x_Powerup GGl [@ Jacinto7_DDRSS,_Tools_RS.gel e

PowerUp CEIAIRI RS [@ J721E_PSC.gel Succes:
Program/Memory Load Options -
Auto Run and Launch Options
Misc/Other Options

Cortex R Disassembly Style Options

DHSC Cortex M3 0: GEL Output: DDR PLL + HSDIV set to 933MHz.

DMSC_Cortex M3 8: GEL Output: Frequency change request type 2 received from controller
DMSC_Cortex M3 8: GEL Output: Setting DDR PLL + HSDIV to 933MHz PD_GPU_PowerUp
DMSC_Cortex M3 8: GEL Output: DDR PLL Calibration Control MMR value: 0x80170000

DMSC_Cortex M3 8: GEL Output: DDR PLL Calibration Control MMR value: 0x8000018C AR )
DMSC_Cortex_M3_8: GEL Output: DDR PLL + HSDIV set to 933MHz.

DMSC Cortex M3 0: GEL OUtput: --->>> ALl frequency change requests have completed... <<<--- PD_DMPAC PowerUp
DMSC Cortex M3 0: GEL OUtput: --->>> LPDDR4 Initialization is DONE! eee--- = =

DMSC Cortex M3 6: GEL Output: This GEL is currently only supported for use from the Cortex-M3 insi{ENMECEMAEARENLT]
DMSC Cortex M3 ©: GEL Output: Do not run this GEL from any other CPU on the SoC. Turn_on_serdes

DMSC Cortex M3 ©: GEL Output: This script sets the first address translation region to [0x8800 0o

DMSC Cortex M3 : GEL Output: It also sets the second address translation region to  [0x6000 000cREEEE et el LY

DMSC_Cortex M3 ®: GEL Output: This is consistent with the SoC DV assumptions. PD_SERDES_1_PowerUp
DMSC Cortex M3 0: GEL Qutput: Configuring ATCH for the RSFs PD_SERDES_2_PowerUp
DMSC Cortex M3 0: GEL Output: ATCM Configured. = =

DMSC_Cortex M3_8: GEL Output: Configuring bootvectors PD_SERDES_3_PowerUp
DMSC_Cortex M3_A- GFL_Output: Rootvectors configured PD_SERDES_4_PowerUp

MCU_Cortex RS 0: GEL Output: Powering up LPSC VPAC

PD_SERDES_S_PowerUp

MCU Cortex RS @: GEL Output: IMPORTANT: Jacinto7 DDRSS Tools must be loaded to MCU RS core
MCU Cortex RS ®: Failed CPU Reset: (Error -1326 @ 0x8) Device could not be halted after reset pccurred. (Emulation package 9.10.0.066

Bl 3 %2 R5_0 5 A gel AT E

IZAT RS i, RAEBCERIS D IUETED, B 23R P A RS
a. EFEHIH W7 (0 57 (D KETIRE;
b.
c.

6.

% VREF 15K (kN 2)
R TR K (Bl 8)

Jacinto7 DDRS
supported SC J721E, 17200
Revision: Beta Release - September 2020

DDRSS Instance: 0
DRAM Type: LPDDR4
Bus Width: 32
Rank Count: 2

Margin Analysis Input:
Eye Type (Select '8' for read, '1' for write):
ision (VREF / DLL Step Siz impacts test time):
ize (enter decimal wvalue; min value is 2):
Delay Step Size (enter decimal value; min value is 8):
Pattern: wc_isi_sso
Transfer Size (bytes): 487872
eye_type=write
mri4 fe_cse: 0xe
mri4 fO _csil: 0x8
mri4_fe_cs2: 0x8
mri14_fO_cs3: 0x0

&l 4 8 DT EIRA

7. PRAFHR ORIAER I log 75 xxx.txt B (AR5 44 1028 1 SCAR SR, 4
LP4_Read_DlyStepl16 VrefStep4 Example.txt) ;

8. (EMITALH AR 13210 log BEATALHE . H RTZIA ST AE Windows [ fir AT HHIsAT o FALE AR E] H
PP RIS KD, LSRN TS G, 7 Windows fr 447 HIE 77 547 Perl 1)

ZHF Jacinto™7 %71 7 LPDDR 4 & FHARE T A 5
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B, AR R0 log SCHEHE DRI MR T perl SCAFIer, A LR ar & nT LAFERIN (perl) SCHFIETR
A RS R excel FAg TR HLFAREL, #1: cd 2 perl U T JEHAT LA R84
jacinto7_ddrss_tools_margin_Analysis.pl LP4_Read_DIyStep16_VrefStep4 Example.txt, <7 txt SC{: e SOk
Je N A4 M LP4_Read_DlyStep16_VrefStepd Example.xlsx 3. {8/ Excel 3T 2 )5, Al LLEFIWI K
RERERE.

304960

& 4 BT R Bl

2.2. BEOH LEBTFRENEH

Jacinto™ 7 RV AL H AR S B 2 AW ER AR AT LA N (GP) S H Mm% (HS) & F, HSEH
i, BIANT OTP #niH eFuse LA K ZAMEAE 22 A I &%, 38900 7 8 A 78 J8 sl il B2 i ot R G5 i n i LA KL 25 44
IORSIOE, RENSEE S RO ZANERPE R, MBRCA K . THHE HS BSR4 7 LUEAT R, HS O
HAETIEE BT B R P2 AR 0, £E HS O H 1 JTAG 1R NI RIS RE LR AR SRS g # B Al #2 11
— M SAFTEF VA e I B BTCL JTAG 1R AME—— AN BE AN EE O, e At A B0 E B LA,
RILAE HS-SE (Besit TR %4 i, ©4% M3 (DMSC) 1) JTAG H#ET 7K A M8, Wz 1 i
TNe N T BiIEANRERE JTAG FI 7 B3 A3 AT, 36 st 8 1 XU . BRItz 4h, HAmAZ Y JTAG M ik
AT 7 BRI B, TR P T LR AR T JTAG AT R 7 113247 F1 DDR [ B 45 T4 .

R 1AFES RBFH ITAG R ERZES

B RR HRRE M3 JTAG K& HEZL ITAG RE
General Purpose (GP) GP Open Open
High Security (HS) HS-FS Closed Open
High Security (HS) HS-SE Closed Controlled

PRI e 2ot 38 AT f 3 HR ARG 38 R P £ BT A D 3R 5 AT — 2 ks

1. EHEMESA—IRERER & LR IR W B sh It HLREHEN Linux R4 SD &, FK iR E N SD
+ boot #55;

2. 1E SBL HRREFEHIEN, # LA R EEH S sbl_main.c o, B E 4w B SBL. F MBSO N
T—ABEIERR, B RAE SBLI B . BT HS ) M3 Bk A e, At M3 &% K44T
DDR fic & 254 1E, W FEMHHE AR TR E, FHARE NG, KE SBLIE, ik
Ja SR s

& T Jacinto™7 %71 7 LPDDR 4 & FHRE T A 6
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3. FEFHATEI SBLIES, tifs.bin C4¥K R5_0 ) JTAG HIEAT T /@4, JErHEH:H] MCUR5_0, Sil
SR AT a4~ gel SCfF: J721E_PSC.gel (B{4EAE
~/fti/ccs1220/ces/ces_base/emulation/gel/J721E_DRAS29 TDA4VM/gel/J721E_PSC/J721E_PSC.gel) ;gel X
432 " f) Jacinto7_DDRSS_Tools_R5.gel

(~/jacinto7_ddrss_tools_beta/gel/Jacinto7?_ DDRSS_Tools_R5.gel) @ 4i5E%F MCU R5_0 #4T—#k CPU
Reset, #ATXS VPAC LRI ML E A5 #AE (SR KHEREARD

4. g bin S0 FEIEE (~/jacinto7_ddrss_tools_beta/bin/jacinto7_ddrss_tools_r5.out) , #xJ& mdiisdT
J&, STEREX R (BRILE Uartd) 4TE log.

5. a4 BREEH (GP) S, XEATEHR,

3. FLTHR PSS R

3.1. BTIRELERNH

FL IR P 4 A e ¥ A e A — e VE T A AN TR VREF TR () %838 R #2847 DDR B 5K, I id ik 5 ik
R EL, B RIAE Excel #hg . T EUATE Excel Fbs AR B L FIREUR BIE, R EDW AT BUE 31102 %
A AR PO, Hh AR AR A R 15 5 I R MRS, AR AN T7 % P I B AR R I
DB BRI F A training (OME, SR EUXACR P 1S ICH I, 55 24 AR R RITHR B (10 ) 17 2 AR AT
RN gt CGEG. i, B, 260 RRESIH IR, I BB IR
EAIUEE AP/

ZHF Jacinto™7 %71 7 LPDDR 4 & FHARE T A 7



I3 TEXAS
ZHCADLS INSTRUMENTS

e
ety
arsd
st
564
54
asss
y
5549

o 13004 X R 2 0
Grand Toual T 183 Akesss aen "y e e

& 5 BT R Bl

FERTIRET, e BTy MERAMSA — R8T, LT R AR VO AT, PRl AR
[AIZEIR, HCER VREF. sk — It QR TS th 2.1 T35 6 20 b i B A (M 3E R A VREF (25 K
PE . EEIREMEGIRE S, B NALREE AR, HEHNHRIES % 3.2 f1 33 &,

HZ 141 LPDDR4 % tHAH RS BIE 2% DL SCh:
Jacinto 7 LPDDR4 Board Design and Layout Guidelines (Rev. E)

3.2. BEMR AL RHAHT

R E AN, R T IR S AR T8 A s A T, X FASFEK LPDDR4A i, %+ VREF (IR A
WP ZEIR (HR%E) RIESRA —s X 5, 75 AR SLPrfd i) LPDDRA SR TS, LA NATA HHE L
LPDDR4-4266 453 N dE 17 /148

Voltage (V) Eye Diagram

Veenl_DO = 0.15188 (V)

Time (ps)

Figure 3-5. Sample Simulated LPDDR4-4266 Read Eye With Diamond-Shaped Eye Mask

& T Jacinto™7 %71 7 LPDDR 4 & FHRE T A 8
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Table 3-3. LPDDR4/4x Eye Mask Definitions/Requirements
Parameter Mask Shape LPDDR4-3200 LPDDR4-3733 LPDDR4-4266
CA eye mask TclVW Rectangular (") 03Ul @ 03Ul
CA eye mask VclVW Rectangular (1) 155 mv (1) @ 145 my (1)
Write eye mask TdIVW Rectangular (1) 0.25 Ul (1) @ 0.25 Ul ()
Write eye mask VdIVW Rectangular (1) 140 mv (1 (@) 120 mv (1)
Read eye mask TdIVW Diamond 0.61Ul 0.66 UI 0.7 Ul
Read eye mask VdIVW Diamond 140 mV 120 mV 120 mVv

(1) Copied from JEDEC specification: Low Power Double Date Rate 4 (LPDDR4).
(2) For details, contact the DRAM vendor.

] 6 TSEHR & A AR

DA 7 iR B, Horb il (NFIRIREIR ) JuRE Dy 0 3 320, #F—MEARE 1/512 tck, 25 (VREF)
JulE 7y 0 %) 112, U3 5.4% VDDQ % 25.9% VDDQ, % —ME KZ4L3% 0.183% VDDQ. M VDDQ /4 1.1V,
B4 —AME K Z/0E 2mV.

TEFE 6 FRAR B FIWbR v, XTI (AT AE IR B3R 0.7U1, Horp TUIARER 1/2tck, BRIV XGF ARk R SaE B 5 FBE 1) 5K
9 0.35tck, RIVAT AR A Al sk — B A R /N R T 5 H AR 58 0] ML) SR T Bl . X1 VREF ROy
120mV, BRI HR ARl A — AME AR I RN e 2t B IR o B (R oA Bt . BL 2.1 S5 55 6 5 Hh ) R) S i
DRKBEN 16, VREFSKBEN 4 N6, HRYETZH 2 11.2 Tk A0, AR il 250 2 15 3 nis i)
s AR R AR 92 924 F DDR v AR A R i el 8, a0 R BPSR CURERT R 7 B 2 12l A A
A H 2 O X I Y

Sum of plot_ Column La~
Row Label:-| [1] 16 32 48 B4 80 96 1”2 128 144 160 76 192 208 224 240 256 272 288 304 320
610330 548926 485790 422079 356917 304536 261172 229539 206385 131721 133462 181622 187953 202953 230305 285446 347582 410888 473528 537841 590088

2 20373 979 EIEE) 19781 04 8843 18455 BIES 7363 12363 20693 20202 19868 19602 19244
] 15351 292 208 1157 127 6063 13112 g 10553 2721 16542 13703 =] 13633 13668 13561
84 g7 g% g0 a7 gs3 g3 10865 320 13208 13208 13208 13206
80 Us6d Ussd Ussd Uasd 1461 11320 13200 13200 13200 13200 13200
6 Us64 Ussd. U7, 11853 6771 13200 13200 13200 13200
72 UsE4 B4 03 7459 B39 13200 13200 13200
] 11290/ 11210 13200 13200
64 13200 13200
60 12047 13200
56 6607 13200
52 12954
4 8404
a7

2 12223
a0 12672
® 9606 12672
2 12625 12672
8 0640 1299 12672 12672
4 0640 0640 12672 12672
526 12672 12672 12672 12672 12672
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3.3. GRAEILRA W

WREATR, R ENF IR S AR 5E R N E R, XTSI K LPDDR4 iR, X+ VREF CHRE) At
B ZER CHRTE) MUERA —LLX 5], 75EMRIELEREH P LPDDRA SR BTk %:, UL NFTA 115 L LPDDR4-
4266 M N HEEAT N4
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Voltage (V) Eye Diagram
Veent_DQ = 0 22932 (V)
0 100 200 300 o 400
Time (ps)
Figure 3-6. Sample Simulated LPDDR4-4266 Write Eye With Rectangular JEDEC Eye Mask
Table 3-3. LPDDR4/4x Eye Mask Definitions/Requirements

Parameter Mask Shape LPDDR4-3200 LPDDR4-3733 LPDDR4-4266
CA eye mask TelVW Rectangular (1) 03Ul @ 03ulm
CA eye mask VclVW Rectangular (1) 155 mV (1) 2) 145 mv (1)
Write eye mask TdIVW Rectangular (1) 0.25 U1 @ 0.25 U1
Write eye mask VdIVW Rectangular (1) 140 mv (1) @ 120 mv (1)
Read eye mask TdIVW Diamond 0.61Ul 0.66 UI 0.7 Ul
Read eye mask VdIVW Diamond 140 mvV 120 mV 120 mV

(1) Copied from JEDEC specification: Low Power Double Date Rate 4 (LPDDR4).
(2) For details, contact the DRAM vendor.

&l 8 B HR P& A W hm v

LR 9 NS HRE RG], HhERh (RRER) Yo K40y 810 ) 1300, & —AMEAFEK 1/512 tek, HhHh
(VREPF) il 03 72, HARKM VDDQ il 2% Kl 10 MR14 ZifE# pf L s, 0 3] 50 1{3& Range[0],
M 10%%] 30% VDDQ, 51 %I 72 103 Range[1]7f-#kid Range[0]5E Fl I HE & %4, Bl 51 X5 30.4% VDDQ, Ik
IR, —MEM K 0.4% VDDQ. 1 vDDQ A 1.1V, EIf—AMEARE 4.4mV.

FEE 9 IS IR B FIWrbR v, 0T (B A IR 225k 2 0.25U1,  Horht TUIARER 1/2tck,  RIDGT A [A) 8 i 58 2 1Y) 22
R4 0.125tck,  RITTHRAE A il —IMEARER R/ B 28 T H SRR HIR 6 0T B2 P B A . 6 T VREF 2Ry
120mV, B AT AR $fs A — AME AR B RN B 0 B IR xR B e AR i . DL 2.1 BT 55 6 A0 rp e (A S
A KW EN 16, VREF L KBED 4 06, MRIEFEZ AL 4 MRTRINTERL, IR EE0 2 7 MR TiE i
JE, DAMR AR 58 52 HEAE DDR £ IR IEISE R FE T, W RIS OHERR, 75 2800 2 %38 A0 0 AR
SR X IR ITE
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" 810 826 842
=0 433005 489714 483414 471227 445083 X
[
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90835 335481 2680
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938 954 970 986 1002 1018 1034 050 1066 1082 1098 114 46 TI62 1178
2 0 4 [

32 197820 107488 161

e B
| 138

BTE BE0

4 BE e
JETECT ')
6533 B3

131

14642

18819

18294

i
271

N9 R0 1226 1242 1258 1274 1290 1306 132

7 4621 16243 35403 116736 143627 207591 268007 354136 435578 471143 481922 482363 4B2727 482870 482651
BB BEZ 043 BB I a5/

468 I w170
ke A4 eSO

6164 BB OO 1631

B2 bR 03

2S5 665 16EE2

LU
6323
6383

& 9 SHR Bl

Function Operand|  Range[0] Values (% of Vppg) Range[1] Values (% of Vppg) Notes

000000g: 10.0%0011010g: 20.4% 000000g: 22.0% 011010g: 32.4%
000001g: 10.4%6011011p: 20.8% 000001g: 22.4% 011011g: 32.8%
000010g: 10.5%011100g: 21.2% 000010g: 22.8% 011100g: 33.2%
000011p: 11.2%0111015: 21.6% 000011g: 23.2% 011101g: 33.6%
000100g: 11.6%011110g: 22.0% 000100g: 23.6% 011110g: 34.0%
000101p: 12.0%0011111: 22.4% 000101g: 24.0% 011111g: 34.4%
000110p: 12.4%100000g: 22.5% 000110g: 24.4% L00000g: 34.5%
000111p: 12.5%([100001g: 23.2% 000111g: 24.8% 100001g: 35.2%
001000g: 13.2%6100010g: 23.6% 001000g: 25.2% L00010g: 35.6%
001001p: 13.6%[100011: 24.0% 001001g: 25.6% 100011g: 36.0%
001010g: 14.0%0100100: 24.4% 001010g: 26.0% 100100g: 36.4%

VREE 001011p: 14.4%([1001015: 24.8% 001011g: 26.4% 100101g: 36.8%

Settings OP[5:0] 001100g: 14.8%100110p: 25.2% 001100g: 26.8% 100110g: 3?.2% 123
for 001101p: 15.2%(100111g: 25.6% 001101g: 27.2% (Default) 100111g: 37.6% o

MRI14 001110p: 15.6%1010005: 26.0% 001110g: 27.6% 101000g: 38.0%
001111p: 16.0%([101001g: 26.4% 001111g: 28.0% 101001g: 38.4%
010000g: 16.4%([101010g: 26.8% 010000g: 28.4% 101010g: 38.8%
010001p: 16.8%0101011p: 27.2% 010001g: 28.8% 101011g: 39.2%
010010g: 17.2%0101100g: 27.6% 010010g: 29.2% 101100g: 39.6%
010011p: 17.6%(1011015: 28.0% 010011g: 29.6% 101101g: 40.0%
010100g: 18.0%[101110g: 28.4% 010100g: 30.0% 101110g: 40.4%
010101p: 18.4%6[101111p: 28.8% 010101p: 30.4% 101111g: 40.8%
010110p: 18.8%110000p: 29.2% 010110g: 30.8% 110000g: 41.2%
010111p: 19.2%0110001p: 29.6% 010111g: 31.2% 110001g: 41.6%
011000g: 19.6%([110010g: 30.0% 011000g: 31.6% 110010g: 42.0%
011001g: 20.0%/All Others: Reserved|011001g: 32.0% AIl Others: Reserved

B 10 MR14 FHFRNEE

4. £ rE - HR 5 F P R DL TR

A1 FTEIE OKEH

AT EVM R BRI 138 Uart0, PRI 7 IR B TR BOA R AE Uart0 NHEATHTED, (H i T% 7 (iR
Wi, 2 A REAN SR UARTO R4 EAT 388, mTRE & (3 P HLAdL ) of b AT e i, ok

RBTHBT B A =

=2
"
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Wt el R BIFTENER O E . AR FIRE T B, TR T — AR 7 2084 UART DT . 7F gel 3CHF
3K, Jacinto7_DDRSS_Tools_R5.gel F1ifid VR UARTO A14TJF UARTL AJ LLiEAT#r t ef LI A 0 3 1 fTE R, [
7R & sre SO I I AHIEARAS R 1) instance HEAT RO, UG T EE AR, CEFEBM OB 9B 1T (EF 0
1 PAAMNRE 7B P B ATEIN pinmux ARES) o HEES AT UART 10 Config J& 2 5 N B 4T ENLEAH B 5 1
I, ARSCLL UARTO B3] UARTL .

UL BB SRS 2 fe . ERT w7 ST B O, AR SCHR A A T E A [ R E runtime B SO HE E
O 7. 7 gel IR ML B, $%MEEE =2 AG P RIET ) load BRIA SR N RO RE4F, IR pidh — ke
I AT G s — IR R A stepover (EIFRARIE) 5, ¥4 Core Register H11] RO ZF A28 H H O 1 (RIER 7
O 0-9 [MME) « FSdigqT, nTLA/E UARTL A EIH D4 .

=0 e varisbles % Expressions. 7 Aegisters X

& 11 runtime E 8 O instance HInE &

4.2. Perl BIEHIE1T

H Al L IR P B AL B AN S RF Windows #8247 HAT,  7F Ubuntu FHUIT 2 HBLIRES , TEikigfT,
7E Windows iy 21T N2 AT R ZE WL Perl AESHEATICE, fEdr 24T HHIA perl -v, WJULEHE H A7 22350 perl [
WA B, RIS AT I 75 220 223 Perl MR85 . ARSC 2236172 Perl 5, Version 30 [fJ Strawberry Perl, 2175
BT B AR FERIS AT T AE T ERAN N Perl (MfRFE S8, BT RELHH -
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5. M4
HTFIRET AR T AR AR X DDR E S R & T & TE, ESchrrmE a, &5 Lk
7RI ZSTEY) B A AR AT I S LT, IR — M EXHE 5 R E R riKYE, EF &/ E F
TAAE—MEW A 2% 2 AR TR A E A IR B R 7230 T 30, FREr X nda] 340187 B 7 HR
B R miaE, LA T-HR B LA R ST 7 PR 4h ) ik .

6. 2% CHR

1. TDA4VM Jacinto™ Processors for ADAS and Autonomous Vehicles Silicon Revisions 1.0 and 1.1 datasheet (Rev.
J)

DRA829/TDA4VM/AMT52x Technical Reference Manual (Rev. B)

Processor SDK RTOS J721E User Guide

Jacinto™ 7 DDRSS Register Configuration Tool User Guide

Jacinto™ 7 5k HS &5 5 1) JTAG N fiFg 425 il

Jacinto 7 LPDDR4 Board Design and Layout Guidelines (Rev. E)

Jacinto7 DDRSS Tools — User Guide
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https://www.ti.com/lit/gpn/tda4vm
https://www.ti.com/lit/gpn/tda4vm
https://www.ti.com/lit/zip/spruil1
https://software-dl.ti.com/jacinto7/esd/processor-sdk-rtos-jacinto7/08_05_00_11/exports/docs/psdk_rtos/docs/user_guide/evm_setup_j721e.html
https://www.ti.com/lit/pdf/spracu8
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