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} \OEX _g_a)ﬁEE'

afiE (1/9)

@ AEU—)\SA-—HF—ZMHRITDIZHDER

® fl& LT TECtBmk COMERRTTEZ

ECEK

o XEU—HE : MT41K128M16]T-125:K

o ENMERIREX 1 400 [MHZ]

- Tck =
XED—

1 /400 [MHz] x 1000 = 2.5 [ns]

RS =D HP 57 —F > — hEREKR

A%icron

DDR3L SDRAM

MT41K512M4 - 64 Meg x 4 x 8 banks
MT41K256M8 - 32 Meg x 8 x 8 banks
MT41K128M16 - 16 Meg x 16 x 8 banks

2Gb: x4, x8, x16 DDR3L SDRAM

Description

Description

The 1.35V DDR3L SDRAM device is a low-voltage ver-

sion of the 1.5V DDR3 SDRAM device. Refer to the

DDR3 (1.5V) SDRAM data sheet specifications when

* Automatic self refresh (ASR)
* Write leveling

+ Multipurpose register

* Output driver calibration

running in 1.5V compatible mode. Options Marking
ﬁ = - — : i
- ZKE_C (j: MICFOI‘\ *:I:O)T_g =~/ '\%% ”EH Features * Configuration
. v _ ' B - 512Megx 4 s12M4
| — - N Vpp =Vppg = 1.35V (1.283-1.45V) 1 ; .
;:FJ%.% t 9 =~/ I\;E = ““ L/ )( :E IJ O)*%’ l;, ;E }ETE » Backward-compatible to Vpp = Vppg = 1.5V +0.075V =——onAley = g =i
* Differential bidirectional data strobe | I:B:}%f Meﬁ; IEF[Pb — 128M16 |
= 8n-bit prefetch architecture * FBLA package [VD-lree) — X2, X
- 1 28 Meg X 1 6 » Differential clock inputs (CK, CK#) - rB-Pall (Bmm x 10.5mm x 1.2mm) DA
+ §internal banks Rev. K
- DDRB- 1066 (7-7-7) * Nominal and dynamic on-die termination (ODT) * FBGA package (Pb-free) - x16
for data, strobe, and mask signals — 96-ball (Bmm x 14mm x 1.2mm) IT
. + Proorammahle CAS MREATH latenew (0T 1 Rev. K
- ROW a dd reSS . [ 1 3 . O] Table 1: Key Timing Parameters * Timing - cycle time
Speed Grade Data Rate (MTis) Target 'RCDRP-CL | 'RCD (ns) RP (ns) CL (ns) - L07ns @ CL = 13 (DDR3-1866) -107
. . 113 — 1.25ns @ CL =11 (DDR3-1600) -125
- Ba nk add ress . 2: O o7~ 1866 13-13-13 13.91 13.91 1391 —lSns@ ] - g DnR3.1333) 15E
-1251.2 1600 11-11-11 13.75 13.75 13.75 I_ ].8?5|15@CL=?!DDR3—10!35] -187E I
- Column address : [9:0] = = o T e
187E 1066 7-77 13.1 13.1 13.1 - Commercial (0°C £ T < +95°C) None
_ Page SIZG . 2 KB — 64ms, 8192-cycle refresh up to 85°C - 1_'?‘?“5‘“31 (-40°C =T =485°C) IT
' Table 2: Addressing I * Revision K
Parameter 512 Megx 4 256 Meg x & 128 Meg x 16
Configuration 64 Meg x 4 x 8 banks 32 Meg x 8 x 8 banks 16 Meg x 16 x 8 banks
Refresh count 8K BK 8K
Row address 32K A[14:0] 32K A[14:0] 16K A[13:0]
Bank address 8 BA[2:0] 8 BA[2:0] 8 BA[2:0]
Column address 2K A[11, 9:0] 1K A[9:0] 1K A[9:0]

MACNICA

© Macnica, Inc.
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INSA—F—DWERT5E (2/9)

rF'H"r’Seﬂings |/ru1em0r_vF'arameters rMemnryTiming [ () MT41K128M 16JT_125K @DDR3_1066 (7_7_7)

Apply timing parameters from the manufacturer data sheel

Apply device presets from the preset list on the right. T -
~ Memory Initialization Options

S (base): |140 b _ . Mirror Addressing: 1 per chip select [0 |

tH (base) |210 ps ® ZEDAEU-EEDT—F—hFESBRUL

tDS (base): |40 ps ) ff)( _Q—%Eﬁgga_é

DH (base): [110 | ps o Mode Register 0

Ejsaz [150 [ ps o Er[tflhemog Parameters] [Memory Timingl Z7® Read Burst Type:
tDaéCK: Igjﬂg I?:Ies 55 TE 7 R DLL precharge power down:
pass  [o2s s o AEU—DBEBEDAE—RIL—RICKDT/I(SA—4—  Memoncasiatencyseting

tQSH: l0.38 | cycles d)’j}jﬂgﬁﬁﬁb\‘gbé Mode Register 1

DSH: 0.2 | cycles " Output drive strength setting:

o . REQUG [
0SS |02 ' cycles o Ex: XEU—0DRIFEN MT41K128M16]JT-125:K DIFE N . _
AT |5|:||:| |us | ) . ) i Memary additive CASIatencysettmg.
tMRD: |4_ |C}'C|ES - >](_CZ)E6§ %0%?3%_ I\O l/_ I\(Q:DDR3_1066 (7_7_7) d\o)T ODT Bit nominal value: ||:|DT Disabled v|
IRAS: |75 ns R Mode Register 2
ReD: 13128 s - SREFEWEERBIC KSR e
R [1a12s E - EMERRER 300 [MHz] T 400 [MHz] T e o et —

Rt [73 us SEOES 1066 Sx21E elfrefresh temperature:

tRFC: (160.0 'ns - X o e Memaory write CAS latency setting:

tWR: 10.0 ns o FMEREIKREC KD TIENEDDETENMNEIREFIEHD Dynamic ODT (Rt_WR) value: Dynamic ODT off [¥]
tWTR: |4- ||:ycles .

FA% [s00 s - tWTR, tFAW, tRRD, Cas Latency, Write Cas Latency:--etc

RRD: Iw.n I o GUI EDEMIET — hE— hOEAM(CHELREWDIROHEER

tRTP: 10.0 ns

¢ XE—RIL—RIELDTEERID AC LNILDEFNZEND

o https://www.intel.com/content/www/us/en/programmable/support/support-
resources/knowledge-base/solutions/rd01032014 56.html

o
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INSA—H—DIERAE (3/9)

PHY Seltings Memory Parameters rMemoryTlmmg |/_

Apply memory parameters from the manufacturer data sheet
Apply device presets from the preset list on the right.

AEU—HFE : MT41K128M16]JT-125:K

/

AEY—FI)I\ARADAE—RIL — RZ&ERT S
% [o](& DDR3-1066 D=8 533.333MHz Zi&EiR

Memory vendor: Micron -
Memaory format: e
Memaory device speed grade: 33333 |w | MHz
Total interface width: 16

DQIDQS group size: 8
Mumber of DQS groups: 3

Mumber of chip selects: 1

Mumber of clocks: 1

Row address width: 14

Column address width: 10

Bank-address width: !

» Enable DM pins

* Memory Initialization Options

Mirror Addressing: 1 per chip select: g

Mode Register 0
Read Burst Type: Sequential [+
DLL precharge power down: DLL off g

Memory CAS latency selting:

Mode Register 1

Output drive strength setting: RZ0IG (=
Memaory additive CAS latency selting: | pDisabled [+
ODT Rit nominal value: 00T Disaflled |«

Mode Register 2
Auto selfrefresh method: Manygl e

Selfrefresh temperature: Nofnal -

Memory write CAS latency selting: 5

Dynamic QDT (Rit_WR})value: Dynamic ODT off |+

MACNICA

Table 2: Addressing

Parameter 512Megx 4 256 Meg x 8 128 Meg x 16
Configuration 64 Meg x 4 x 8 banks 32 Meg x 8 x 8 banks 16 Meg x 16 x & banks
Refresh count 8K 8K 8K
Row address 32K A[14:0] 32K A[14:0] 16K A[13:0]
Bank address 8 BA[2:0] 8 BA[2:0] 8 BA[2:0]
Column address 2K A[11, 9:0] 1K A[9:0] 1K A[9:0]

Ex. BIYEJEIREN : 400 [MHZz] tCK = 2.5 [ns] Speed bin = -187E

tCK = 2.5 [ns] 7&MDT Min 2.5 < tCK (2.5) < Max 3.3

Memory CAS Latency (CL) = 6

Memory write CAS Latency (CWL) = 5

Table 71: DDR3L-1066 Speed Bins

DDR3L-1066 Speed Bin -187E -187

CL-tRCD-'RP 7-7-7 8-8-8

Parameter Symbol Min Max Min Max Unit | Notes

CL=5 CWL=5 ICK (AVG) 3.0 33 3.0 3.3 ns 2
CWL=6 tCK (AVG) Reserved Reserved ns 3

CL=6 CWL=5 ICK (AVG) 2.5 ‘ 33 2.5 33 ns 2
CWL=6 ‘TR (AVG) Reserved Reserved ns 3

CL=7 CWL=5 ICK (AVG) Reserved Reserved ns 3
CWL=6 ICK (AVG) 1.875 ‘ <25 Reserved ns 2,3

CL=8 CWL=5 'CK (AVG) Reserved Reserved ns 3
CWL=6 tCK (AVG) 1.875 ‘ <2.5 1.875 <2.5 ns 2

Supported CL settings 56,7,8 5 6,8 CK

Supported CWL settings 5 6 56 CK




INSA—F—DWERT5E (4/9)

[ PHY Settings | Memary Parameters | Memory Timing | o >(:E |J —ﬁ!%‘% : MT41 K128M 16JT' 125 . K

Apply timing parameters from the manufacturer data sheel
Apply device presets from the preset list on the right.

1S (base): |14|;| | ps
tiH (base): |21n | ps
tDS (base)]|40 ps
tOH (base)y 110 ps
iDRsa: 180 ps
taH: 038 | cycles
DASCK:  |300 ps
tDOSS: 025 | cycles
tasH: 038 | cycles
tDSH: 0.2 | cycles
tDss: 02 | cycles
tINIT: 500 |us
tMRD: |4. | cycles
tRAS: 1375 ns
tRCD: 13125 \ns
tRP: [13.125 ns
tREFE  [73 \us
RFC:  [160.0 ns
tWR: [10.0 \ns
tWTR: 4 | cycles
tFAW: 50.0 ns
tRRD: (100 ns
RTP: 110.0 ns
(]
MACNICA

Table 75: Electrical Characteristics and AC Operating Conditions (Continued)

Notes 1-8 apply to

the entire table

DDR3L DDR3L DDR3L DDR3L
-800 -1066 -1333 -1600

Parameter Symbol | Min | Max|| Min | Max | [Min | Max | Min | Max | Unit Notes
Command and Address Timing
DLL locking time IDLLK 512 — 512 — 512 — 512 — CK 28
CTRL, CMD, Base (specifica- fs 215 - 140 - 80 - 60 - ps 29, 30,
ADDR tion) (AC160) 44
setup to CK,CK#  [ypec @ 1 Vins 375 | - |l 300 - [Jaao | - | 220 | - ps 20, 30
CTRL, CMD, Base (specifica- ts 365 - 290 - 205 - 185 - ps 29, 30,
ADDR tion) (AC135) 44
setup to CK,.CK#  [yo.c @ 1 Vins 500 | - [ 425 - [|3a0 | - [ 320 - ps 20, 30
CTRL, CMD, Base (specifica- H 285 - 210 - 150 - 130 - ps 29, 30
ADDR hold from |tion) (DC90)
CRCRF VRer @ 1 V/NS 375 | - || 300 | - |f240 | - | 220 | - ps 20, 30
DQ Input Timing
Data setup time  |Base (specifica- DS ag - 40 - - - - - ps 18, 19,
to DQS5, DOS# tion) {ACT160) 44

Veer @ 1ViNs 250 | - | 200 | - - - - - ps 19, 20
Drata setup time  |Base (specifica- DS 140 | - 90 - 45 - 25 - ps 18, 19,
to D5, DOS5S# tion) {AC135) a4

Veer @ 1 ViNns 275 - 250 - 180 - 160 - s 19, 20
Data hold time  |Base (specifica- DH 160 | - 10 | - 75 - 55 - ps 18,19
from DQS, DQS# |tion) (DCa0)

Veer @ 1 Vins 250 - 200 - 165 - 145 - ps 19, 20

o LBUIF®dD KDB &D DDR3L-1066 (& AC160 Z=#H

https://www.intel.com/content/www/us/en/programmable/support/support-

resources/knowledge-base/solutions/rd01032014 56.html

© Macnica, Inc.
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(s | wenen P | Wy | @ ) —FYEE 1 MT41K128M16JT-125:K

Apply timing parameters from the manufacturer data sheel
Apply device presets from the preset list on the right.

1S (base): |14|;| | ps
tiH (base): |21n | ps
tDS (base): |4|;| | ps
tDH (base): [110 | ps
tDoso: |150 | ps
tQaH: 038 | cycles
DOSCK: |3uu | ps
tDoss:  [lo2s | cycles
tQsSH: |D.38 | cycles
tDSH: |I:I.2 | cycles
D35 0.2 | cycles
tINIT: 500 \us
tMRD: 4 | cycles
tRAS: 1275 ns
RCD:  [13125 ns
tRP: 113.125 ns
tREFI: 78 us
RFC: 1600 ns
tWR: 110.0 ns
tWTR: 4 | cycles
tFAW:  |50.0 ns
tRRD: 1100 ns
tRTP: 110.0 ns
o
MACNICA

DDR3L DDR3L DDR3L DDR3L
-800 -1066 -1333 -1600
Parameter Symbol | Min I Max| Min I Max | Min } Max | Min | Max | Unit Notes
DO Output Timing
DQs, DQS# to DQ skew, per ac- 'DQSQ - 200 - 150 - 125 - 100 ps
cess
DQ output hold time from DQS, QH 0.38 - 0.38 - 0.38 - 0.38 - K 21
D5 (AVG)
OW-Z time from CK, CK# [ LZDQ | -B00 | 400 | —600 | 300 | -500 | 250 | 450 | 225 ps 27, 23 |
DQ High-Z time from CK, CK# HZDO - 400 - 300 - 250 - 225 ps 22,23
DQ Strobe Input Timing
DQS, DQS# rising to CK, CK# ris- tDQSs |-0.25|0.25]-0.25| 0.25 |-0.25| 0.25 (027|027 | <K 25
ing
DQs, DQS# differential input low DQsL 045 [ 0.55) 045 | 055 045 | 0.55 | 045 | 0.55 CK
pulse width
DQS, DQS# differential input high| 'DQSH 045 [ 0.55) 0.45 | 0.55 )| 045 | 0.55 | 0.45 | 0.55 CK
pulse width
DQS, DQS# falling setup to CK, Dss 02| - Joz| - Joz]| - |o18]| - K 25
CK# rising
DQSs, DQS# falling hold from CIK, 'DSH 0.2 - 0.2 - 0.2 - 0.18 - CK 25
CK# rising
DQS, DQS# differential WRITE "wWpRE |09 | - Joa| - Jooa| - |08 | - K
preamble
DQS, DQS# differential WRITE wpsT [ 03| - J o3| - Jo3 | - |03 ]| - K
postamble
DQ Strobe O
DQS, DQS# rising to/from rising 'DQSCK | —400 | 400 | —300 | 300 §-255| 255 [-225 | 225 ps 23
CK, CK#
DQs, DQS# rising toffrom rising DQSCK 1 10 1 10 1 10 1 10 ns 26
CK, Ci# when DLL is disabled (DLL_DI5)
DQs, DQS# differential output tQSH 0.38 - 0.38 - 0.40 - 0.40 - CK 21
high time
DQS, DQS# differential output Q5L 0.38 - 0.38 - 0.40 - 0.40 - CK 21
low time
DQS, DOQS# Low-Z time (RL - 1) UZDGS | -B00 | 400 | —500 | 300 | -500 | 250 | -450 | 225 ps 22,23
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s [ [T | @ X E U —BE | MT41K128M16JT-125:K

Apply timing parameters from the manufacturer data sheel
Apply device presets from the preset list on the right.

1S (base): |14|;| | ps
tiH (base): |21n | ps
tDS (base): |40 ps
tDH (base): [110 ps
DAsQ:  |150 ps
taH: 038 | cycles
DASCK:  |300 ps
tDOSS: 025 | cycles
tasH: 038 | cycles
tDSH: 0.2 | cycles
tDss: 02 | cycles
tINIT: [500 \us
tMRD: 4 cycles
tRAS: 75 ns
tRCD: 13125 \ns
tRP: [13.125 ns
tREFE  [73 \us
RFC:  [160.0 ns
tWR: 110.0 \ns
tWTR: 4 | cycles
tFAW: 150.0 ns
tRRD: 100 'ns
tRTP: 110.0 ns
o
MACNICA

Delay from start of internal
VWRITE
transaction to internal READ
command

DDR3L DDR3L DDR3L DDR3L
-800 -1066 -1333 -1600

MIN = greater of 4CK or 7.53ns; MAX = N/A

READ-to-PRECHARGE time RTP MIM = greater of 4CK or 7.5ns; MAX = N/A CK 3, 32
CAS#-1o-CAS# command delay "D MIN = 4CK; MAXK = N/A CK

Auto precharge write recovery + DAL MIN = WR + "RP/MCK (AVG): MAX = N/A CK

precharge time

MODE REGISTER SET command *MRD MIN = 4CK; MAXK = N/A CK

cycle time

MODE REGISTER SET command "MOD MIN = greater of 12CK or 15ns; MAX = N/A CK

update delay

MULTIPURPOSE REGISTER READ 'MPRR MIN = T1CK; MAXK = N/A CK

burst end to mode register set for
multipurpose register exit

4 x25= 10.0 [ns]

Ex. ENEREIREL : 400 [MHZ]

10.0 > 7.5 7&MDT 10.0 Z#H

tCK = 2.5 [ns] Speed bin = -1066

- tWTR = 4 CK or 7.5 ns TKRKE=L\HZi&EIR
75 [ns] Z [CK] (CBEULTHE TS
7.5[ns] /2.5 [ns] = 3.0 [CK]
30 £ 4 &R T D E 4 DIFHAREZLNDT tWTR = 4 [cycles]

«tRTP =4 CKor 7.5 ns T AL\ HZEIR
4 [CK] % [ns] (CE L THEER

© Macnica, Inc.
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[ PHY Settings | Memary Parameters | Memory Timing | o >(:E |J —ﬁ!%‘% : MT41 K128M 16JT' 125 . K

Apply timing parameters from the manufacturer data sheel 5
Apply device presets from the preset list on the right. DDR3L-1066 S'P“d Bin -187E -187
S (base) [140 |- CL-*RCD-'RP 7-7-7 8-8-8
tiH (base): |21E| | ps Parameter Symbol Min Max Min Max Unit | Notes
tDS (base): |4|;| |ps Internal READ command to first data AN 13.125 - 15 - ns
1DH (base): |11[| | ps ACTIVATE to internal READ or WRITE delay RCD 13.125 - 15 - ns
DAsQ:  |150 ' ps time
tQaH: |U_33 | cycles PRECHARGE command period RP 13.125 - 15 - ns
DOsCK: |3Ell:l | ps ACTIVATE-to-ACTIVATE or REFRESH command 'RC 50.625 - 52.5 - ns
tDOSS: 025 | cycles pericd
10SH: |l:| 28 | s ACTIVATE-to-PRECHARGE command period RAS 375 9 x 'REFI 375 9 x 'REFI ns 1
tDSH: |I:I.2 | cycles
D35 0z | cycles
HMIT: 500 | us _
tMRD: 1 | cycles [ tINIT(L F'?'EEJ L/t
tRAS: a7h R — o -
e & o HINIT ULy MHRIRENTHS CKE h' 75— M3 % TORE
- . ns
tRP: 13.125 |n5 ° >(:EU _O)jD I\:Ul/: t(:\ JEDEC STANDARD ti%éntb\é
tREFI:
e (o } - S{ol(& DDR3(L) 72T DDR3 JEDEC STANDARD %ZH3
. 160.0 ns
Louiis 100 | ns 2. After RESET# 1s de-asserted, wait for another 500 us until CKE becomes active. During this time, the
tWTR: : . e L _ .
- I;':' - Imles DRAM will start internal state imtiahization; this will be done independently of external clocks.
A . ns
tRRD:  [10.0 ns
tRTP: 110.0 ns

(]
IMACNICA © Macnica, Inc.



INS A—5—DHE

E:I.‘-\ﬁif (8/9)

prvsstines [ NemoyPenees [Hementong | @ X —HIFE ; MT41K128M16]T-125:K

Apply timing parameters from the manufacturer data sheel
Apply device presets from the preset list on the right.

1S (base): |14|;| | ps
tiH (base): |21n | ps
tDS (base): |40 ps
tDH (base): [110 ps
DAsQ:  |150 ps
taH: 038 | cycles
DASCK:  |300 ps
tDOSS: 025 | cycles
tasH: 038 | cycles
tDSH: 0.2 | cycles
tDss: 02 | cycles
tINIT: 500 |us
tMRD: |4. | cycles
tRAS: 1375 ns
tRCD: 13125 \ns
tRP: 13.125 ns
tREFI: 7.8 us
tRFC: 160.0 | ns
tWR: 10.0 \ns
tWTR: 4 | cycles
tFAW: 50.0 ns
tRRD: (100 ns
RTP: 110.0 ns
(]
MACNICA

Maximum aver-

T = 85°C

DDR3L DDR3L DDR3L DDR3L
-800 -1066 -1333 -1600

Parameter symbol | Min | Max|| Min | Max [[Min | Max | Min | Max | Unit | Notes

Maximum refresh |Tc = 85°C - 64 (1X) ms 36

period T¢ > 85°C 32 (2X) ms 36

7.8 (64ms/8192)

TgE Tc>85°C 3.0 (32ms/5192) s 36
periedic refresh
Refresh Timing
EHESH-tG-AETW&TE or RE- '‘RFC- 1Ghb MIN = 110; MAX = 70,200 ns
FRESH ) tRFC - 2Gb MIN = 160; MAX = 70,200 ns
EEe e e = I =70, ns
'‘RFC - 8Gb MIN = 350; MAX = 70,200 ns

(e]

[e]

tREFI (FENMERE(CIHUT

tRFC (FFZE(CIH U TEIE

A
aZ AE

© Macnica, Inc.
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} \OEX _g_a)ﬁEE:

af3iE (9/9)

[ PHY Settings | Memary Parameters | Memory Timing | o )(:E IJ ﬂ']%.% MT41 K]_ 28M 16JT 125 K

Apply timing parameters from the manufacturer data sheel
Apply device presets from the preset list on the right.

1S (base): |14|;| | ps
tiH (base): |21n | ps
tDS (base): |40 ps
tDH (base): [110 ps
DAsQ:  |150 ps
taH: 038 | cycles
DASCK:  |300 ps
tDOSS: 025 | cycles
tasH: 038 | cycles
tDSH: 0.2 | cycles
tDss: 02 | cycles
tINIT: 500 |us
tMRD: |4. | cycles
tRAS: 1375 ns
tRCD: 13125 \ns
tRP: [13.125 ns
tREFE  [73 \us
tRFC: 160.0 | ns
tWR: 10.0 \ns
tWTR: 4 | cycles
tFAW: 50.0 ns
tRRD: 10.0 ns
RTP: 10.0 ns
(]
MACNICA

DDR3L DDR3L DDR3L DDR3L
-800 -1066 -1333 -1600
Parameter Symbol | Min | Max)| Min | Max | [Min | Max | Min | Max | Unit Notes
ACTIVATE-to-AC- [x4/x8 (1KB ‘RRD MIN = great]| MIN = great-|MIN = great- | MIN = great- CK ER|
TIVATE minimum |page size) er of 4CK orf| er of 4CK or | pr of 4CK or | er of 4CK or
command 10ns 7.5ns 6ns 6ns
period %16 (2KB page MIM = greayer of 4CK or | |MIN = greater of 4CK or CK ER
size) 1Pns 7.5n5
Four ACTIVATE  [x4/x8 (1KB TFAW 40 - 37.5 - 30 - 30 - ns Eh|
windows page size)
¥16 (2KE page 50 - 50 - 45 - 40 - ns N
size)
Write recovery tirre WWR MIM = 13ns; MAX = N/A ns 31, 32,
2334
Ex. ENMERIEZEL : 400 [MHZz] tCK = 2.5 [ns] Page size = 2KB

- tRRD = 4 CK or 10 ns CAE L\ %= &R
4 [CK] % [ns] (CE L THEE
4 % 2.5= 10.0[ns]
10.0 = 10 72D T 10.0 #1EFH

Page Size = 2KB 7&(DT 2KB D & A= SR

- tFAW (& 2KB page size ZZ8 L T 50.0 ns

© Macnica, Inc.
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Example Design O{ERAE 1/3

® Example Design D{ER%
o J\SA—H—5%EF*. Finish
o Generation BIENRRSNBDT. "Generate Example Design” (CF T wI% AT Generate

“X DDR3 SDRAM Controller with UniPHY Intel FPGA IP - ddr3_core

Generation X

“ DDR3 SDRAM Controller with UniPHY Intel FPGA IP
Megoter  Altera_mem_if_ddr3_emif

® In addition to generating the IP component with the settings you created, you can also

|#

|' Parameters

consiraint scripis, an example design and a testbench for simulation

Generation of the DDR32 Controller with UniPHY produces unencrypted PHY and Controller HOL,

[* Interface Type

"] Enable Hard External Memory Interface

PHY Settings r Memory Parameters r Memory Timing r Board Settings rCummIIer Settings rDiagnustics

|' General Settings

Speed Grade:

["] Generate PHY only

[* clocks

Rate on Avalon-MW interface

Achieved local clock frequency 150.0 MHz

["] Enable AFI half rate clock

[~ Advanced PHY Settings

i
< Presets for ddr3_core

4

Project
Click New... to create a preset
Library
D ELPIDAEDJ1108BASE-8C
[7) ELPIDA EDJ5308BASE 2C
[} JEDEC DDR3-1066E 1GB X4
[} JEDEC DDR3-1066E 1GB X3
D JEDEC DDR3-1066E 2GB X4
D JEDEC DDR.3-1066E 2GB X8
D JEDEC DDR3-1066E 512MB X4
D JEDEC DDR3-1066E 512MB X8
[T} JEDEC DDR2-1066F 1GB ¥4

D JEDEC DDR3-1066F 512MB X8
D JEDEC DDR3-1066G 1GB X4
D JEDEC DDR3-1066C 1GB X8
D JEDEC DDR3-1066G 2GB X4
(Y IFDEC DDRA-10AAG 2GR X8

["] Advanced clock phase control

generate an example design. Generating an example design can significantly
increase processing times.

& Generate Example Design

: Generate :

Wemory clock frequency: 300.0 MHz D JEDEC DDR3-1066F 1GB X8 :‘:{\ Generation - DDR3 SDRAM CDthrD" — D ><
Achieved memory clock frequency: 3000 MHz DJEDEC DDR3-1066F 2GB x4
PLL reference clock frequency: 125.0 MHz [} JEDEC DDR3-1086F 2GB X8 i i A i .

[} JEDEC DDR3-1066F 512MB X4 (7 Info: ddr3_core: Variation language : Verilog ~

5} Info: ddr3_core: Output directory : Clsample\l_emif V_seriesitest v201_sh
(3} Info: ddr3_core: Generating variation file C:l\sample\l_emif V_seriesitest v, —
3} Info: ddr3_core: Generating synthesis files

[T Info: Generating altera_mem_if_ddr3_emif "ddr3_core” for QUARTUS_SY!
5} Info: "ddr3_core” instantiated altera_mem_if_ddr3_emif "ddr3_core”

3} Info: "ddr3_core” instantiated altera_mem_if_ddr3_pll "pll0”

(3} Info: Generating clock pair generator

[T Info: Generating ddr3_core_p0_altdgdgs

4 Warning: ddr3_core: "Quick’ simulation modes are NOT timing accurate. Some simulation memory models may issue warnings or errors E:] Info:

‘s Warning: ddr3_core.pll_bridge: pll_bridge.pll_sharing cannot be both connected and exported E [fig: FEE R R R AR AR
R 1‘
£ >

Finish T

MACNICA

Generation Successful

T

© Macnica, Inc.




Example Design D{ERSZE 2/3

® Example Design MDERK
o Example Design M4ERL T A LS

(1774)_example_design JA#4)L%
example_project : Synthesis FH
simulation = JL% : Simulation A

o Example Design >/ )LEITFIE

example_project T A)LAF D qpf Zk <
Analysis & Synthesis Z %17
(17744)_pin_assignments.tcl Z3&1T
a2 )\A )L ZELT

File Edit View Project Assignments

0 s r

Processing Tools Windo

ddr3_core_example hd

Project Navigator #% Hierarchy - O o8 =

Entity:ln
#% Cyclone V: BCGXFC7C7F23C8

* ddr3_core_example “®

S EE

w  Help
corulo @avE e
Start Analysis & Synthesis - Ctrl+K

Analysis & Synthesis 4T

® | Tcl Scripts

Libraries:

v Project -~
v ddr3_core_example
v submodules
ddr3_core_example_if0_p0_parameters.tcl

ddr3_core_example_if0_p0_pin_assignments.tcl

e

Lo S£0 ey i el

Preview:

Edit

Add to Project...

pin_assignments.tcl 21T

# (C) 2001-2020 Intel Corporation. All rights reserved.
# Your use of Intel Corporation's design tools, logic functions and other

~

ddr3_core ddr3_core_example

# software and tools, and its AMPP partner logic functions, and any output
# files from any of the foregoing (including device programming or simulation
# files), and any associated documentation or information are expressly subject

W ddr3_core_example_design

example_project

simulation

ddr3_core_sim

MACNICA

x| ddr3_core_example.csv

D ddr3_core_example.gip

I_% ddr3_core_example.qpf

J ddr3_core_example.gsf
D ddr3_core_example_temp.qsf
D generate_ed.tcl

—

# 10 the terms and conditions of the Intel Program License Subscription

© Macnica, Inc.

Run Close Help
O fs r ddr3_core_example v L P ES RLADE
- N " - I'a 5 x = =y = 2
Project Navigator «% Hierarchy QR A 4 ! Start Compilation - Cirl+L F
Entityir Table of Contents
i Cyclone V: 5CGXFC7CTF23C8 B o e
~ /
g2 ddr3_core_example "8 :I /} \’I’) I/%'f—_r
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Example Design O{ERSE 3/3

® Example Design MD{ERK

o Tool — Programmer — Auto Detect — Change file — sof 77 1)l 7%Z1#iR — Start — Successful TS
AFHT T

Run Simulation Tool >

" 4%, Launch Simulation Library Compiler

—%&. Launch Design Space Explorer Il & Hardware Setup... | [USB-Blasterll [USB-1]

o Hardware Setup... |USB-Blasterll [US

] Enable real-time ISP 1o allow backgro

&, Hardware Setup.. |USB-Blasterll [USB-1]

Timing Analyzer 1 i i
O g Analy [] Enable real-time ISP to allow background programming when a [ Enable real-time ISP 1o allow background programming when available

Advisors >
. ) 0 File Device Checksum »h Srart File Device Checksum Usercode Prog.ram,f Verif
€» chip Planner W Start File Start
ar
6 Design Partition Planner i s L Stop C/sample/1_emif.. SAGXFB3HAF... 04BOF364 04BOF364
Stop i<none= SAGTFD3H3 00000000
Netlist Viewers » i STOD < > M22107 00000000 8 Auto Detec <none> 5M22107 00000000 <none>
8 Auto Detec none
I Signal Tap Logic Analyzer b Auto Deted % Dol X Delete
C &= |n-Systern Memory Content Editor L3LEE 1 Add File
= Logic Analyzer Interface Editor Delete % add File...
. " Change File
01| In-System Sources and Probes Editor ™ add Fil . Al £
ange File
Cianal Drobha Dir e. & U save File FanreEsnee-s TTTTTTTTITY
: oA i Farresmaee- i = : :
& Programmer ™ Change File Save File i i . . * Add Device LE > C— :
r + Add Devi LN - : ; CH :
) - b save File evice : 2 : : B up Hmmersm
» Fault Injection Debugger ' = H H 5AGKFB3H4F35 5M2210Z
System Debugging Tools 4 » - bup B S 1% pown L
5 geing Add Device SAGTFD3H3 5M22102 N
. A TDO
#l 1P Catalog Ty SalCav) +
Nios Il Software Build Tools for Eclipse P
&a Platform Designer b Down
& Tcl Scripts...
Customize...
options... Progress. 100% (Successful) j
License Setup...

| G Install Devices...

MACNICA

© Macnica, Inc.
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Example Design DBA%

MACNICA

UniPHY-based controller

Pass or External DDR3
fail memory
Clock
source
ZEZER

xternal Memory Interface Handbook Volume 3: Reference Material
* “13.3. UniPHY-Based Example Designs” ZZH8

© Macnica, Inc.
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EMIF Toolkit DfELNS 1/9

® EMIF Toolkit DETJ70—
o EMIF Toolkit A7 >3 > 0OBRME
o THAAERBKICO /AL
— R & PC e
\— ROBIFRI AL SOF J 71 I)LDOEEZIAH
o EMIF Toolkit =& U I~N > ROFELT
o Lih— NESR

SN

- External Memory Interface Handbook Volume 3: Reference Material
. “17. External Memory Interface Debug Toolkit” OE%#ZHE
mACNiCA © Macnica, Inc.
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/external-memory/emi_ip.pdf#page=471

EMIF Toolkit DfELNS 2/9

® EMIF Toolkit OE7F70—

o EMIF Toolkit A7 <3 > DE®E

- Diagnostics 4~ — Debugging Feature set %= Optoinl Zi&R L
Finish Z# L C IP Z Generate

|" Interface Type

[1 Enable Hard External Memory Interface

|/ PHY Settings |/ Memory Farameters |/ Memory Timing r Board Settings r Controller Settings r Diagnostics

|~ Simulation Options

Auto-calibration mode: Skip calibration |

M Skip Memaory Initialization Delays
# Enable verbose memory model output

[ 1 Enable support for Mios Il ModelSim flow in Eclipse

|' Debugging Options

Debugging feature set: Option 1 " Option 1 %E}R

Mo Debugging

; . Additional
Option 1
Feature Set ded Debugging Features Utilization
No Debugging | Mone Maone
+600 Registers
Option 1 Connectivity to the EMIF toolkit allowing you to display information about your interface and generate reports. |+700 ALUTs
+8 M3Ks

(]
IMACNICA © Macnica, Inc.



EMIF Toolkit D{ELWLS 3/9

® EMIF Toolkit OE7F70—

o EMIF Toolkit dDFCEh

- Quartus® Prime — Tools — System Debugging Tools

— External Memory Interface Toolkit

File Edit Wiew Project Assignments Processing Tools Window Help

Or= r c5gt_ddr3

Project Navigator 4% Hierarchy v (Qlae

Run Simulation Tool

Launch Simulation Library Compiler

Launch Design Space Explorer Il
Entity:Instance

H ¢ >

Timing Anal
% Cyclone V: SCGTFDIESF35CT iming Analyzer

* cSgt ddr3 B Advisors

g

>
C

Chip Planner

L

2

Design Partition Planner

Netlist Viewers

Signal Tap Logic Analyzer
In-Systern Memory Content Editor

Logic Analyzer Interface Editor

EmE )%

In-System Sources and Probes Editor

Signal Probe Pins...

n
=
h

Tasks Compilation - Programmer

Task JTAG Chain Debugger

creé

Fault Injection Debugger
System Debugging Tools

v > Compile Design
> » Analysis & Synthesis

> P Fitter [Place & Route] ..r‘ IP Catalog
> P Assembler (Generate programming files) Nios Il Software Build Tools for Eclipse
> P Timing Analysis Platform Designer
> P EDA Netlist Writer A& TclScripts..
>
- . Customize...
Al (@] & |4 Ial Options...

= m o=

Type ID Message .
© 209061 Ended Programmer operati( b Install Devices.

‘ License Setup...

COLOE®

ﬂ System Console

Transceiver Toolkit

External Memory Interface Toolkit

i Find Next

External Memory Interface ToolKit U4 > RUDICHN1E

B&HI(C Project H'BH<

JE. External Memory Interface Toolkit - Ci/work/EMIF/CVGT_devkit/cSgt_ddr3/cSgt_ddr3

File Reports Help

Tasks PR Getting Started

« ™ OpenProject...
v I~ Connections Setup
P Initialize Connections
B Link Project to Device...
P Reindex Connections
P Unlink Project from Device...
v I~ Connections
B Create Memory Interface Conng
W Create Efficiency Monitor Conn|

EXTERNAL MEMORY

B Create Traffic Generator Conne

< >

INTERFACE TOOLKIT

Report e

Report not available

© 2019 Intel Corporation

MACNICA

= WAAALA rrmmend Fenam cmmen mmam et d o ad T Rime AT A4S aRT 44 AAan

x| © - Type "help <package name>" to view a list of Tcl commands

g ©® available for the specified Quartus Prime Tcl package.

7 © - Type "help -tcl” to get an overview on Quartus Prime Tcl usages.
D R P P P e
tc Toad_package ::quartus::external_memif_toolkit
«1.0
tch project_open -force "C:/work/EMIF/CVGT_devkit/c5gt_ddr3/c5gt_ddr3.qpf" -revision c5gt_ddr3

¢

5 h

| S| Console  History

© Macnica, Inc.

0%

00:00:00 Ready
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EMIF Toolkit DfEWLNS 4/9

® EMIF Toolkit DESFTIO—
o EMIF Toolkit ®MGUI

MACNICA

- Tasks DA > ROTION> RET
Lik— D1 > ROICLAR— Y

ANy 7S

File Reports Help

Tasks R x

£ Open Project...

Connections Setup

P Initialize Connections

| Project to Device.
index Connections
link Project from Device
nnections
B Create Memory Interface Col
W Create Efficiency Manitor Cc
B Create Traffic Generator Con

v

< >

TE, External Memory Interface Toolkit - C:fwork/EMIF/CVGT _devkit/cSgt_ddr3/cSgt_ddr3

Summary
Filter>>

Report aa

B3 External Memory Interface Toolkit §

s
ys-u0lhmc_Dlfpga_sdra
ary

Interface Details
EH pas Groups Masked From Cali
EEH Ranks Masked From Calibratior|

< >

Report date

Connection name

Connection path

Interface hierarchy name
System-level debug connection hierarchy name
Memory interface protocol
Connection target type
Connection target version

Delay chain step size

Delay chain step size source
Calibration

Initial failing group

Initial failing calibration stage
Average read data valid window
Average write data valid window
Calibrated read latency
Calibrated write latency

Groups active for calibration

Ranks active for calibration

Thu Dec 03 16:40:07 2020

q_sys:u0|hmc_0|fpga_sdram

Jdevices/5CGTFD9(AS|C5|DS|ES)|..@1#USB-...2/phy_0fhmc_0_fpga sdram_dmaster.master

q_sys:u0|hmc_0|fpga_sdram
q_sysulhmc_0|fpga_sdram|dmaster
DDR3

External Memary Interface
13.0

26 ps

Static value from sequencer
Pass

None

N/A

1170.00 ps

1128.40 ps

9 cycles

5 cycles

5

1

n-:T:-lff‘Hi |/7|_:_ I\

el
<

Console History

S

@ using hierarchy path sld_signaltap:auto_signaltap_0 for connection /devices/SCGTFDI(A5S|CS|D5|ES)|..@1#USB-1/(1ink)/ITAG/S ~
] tel establish_connection -id 0
3 @ reading connection log for connection target. This may take some time.
@ successfully established a connection to target /devices/SceTFD9(a5|c5|D5|E5)]|..@1#usB-1/(1ink)/ITAG/s1d_hub. node_2/phy_0
@ reading connection log for connection target. This may take some time.

@ successfully created summary report for target q_sys:uO|hmc_0|fpga_sdram in 0 seconds.

© Macnica, Inc.
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EMIF Toolkit DfELN\S 5/9

e EMIF Toolkit ®=ETJ70—
@ Initialize connections
@ Link Project to Device
® Create memory interfaces
@ Generate Margining Report
® Rerun Calibration

MACNICA

Tasks q&

A Connections Setup

@ Initialization Connections
@ Link Project to Device

P Initialize Connections

B Link Project to Device...

P Reindex Connections
P Unlink Project from Device...
A Connections
B create Memaory Interface Connectione— @ Create Memory Interface
B create Efficiency Monitor Connection..
B Create Traffic Generator Connection...
A Memory Interface: g_sys:u0|hmc_0|fpga_:
hd Commands
P Reset External Memory Interface
Generate Margining Report € @ Generate Margining Report
Enable Calibration For All Groups C
Rerun Calibration < @ Rerun Calibration

YyYYyvYY%

Terminate Connection

© Macnica, Inc. 67



EMIF Toolkit DfEWLNGF 6/9
® EMIF Toolkit DE{TJ0—

- Create memory interfaces X179 &F
7z HESR

MACNICA

Hb

E External Memory Interface Toolkit - C/work/EMIF/CVGT_devkit/cSgt_ddr3/c5gt_ddr3

File Reports Help

Tasks | x

= Open Project... ~ | & <<Filter>>

Search alte

v Connections Setup Report date

P initialize Connections Connection name
W Link Project to Device... Connection path
P Reindex Connections Interface hierarchy name

P Unlink Project from Device... System-level debug connection hierarchy name

hd Connections Memaory interface protocol
=
B create Memory Interface Col Connection target type

Thu Dec 03 16:40:07 2020

q_sys:u0|hmc_Offpga_sdram
[devices/5CGTFDO(A5|C5|D5|ES)|..@1#USB-...2/phy_0/hmc_0_fpga_sdram_dmaster.master
q_sys:u0|hmec_0|fpga_sdram

q_sys:uO|hmc_O|fpga_sdram|dmaster

oo FrUTL—33

External Memary Interface

vUJL—>23>09<)—

>OYY U —IBHRNRR

DOCR3 : g_sys:ul|hmc_0|fpga_sdral
- - Average write data valid window

B2 summa
g ) Calibrated read latency
== interface Details

B Create Efficiency Monitor Cc Connection target version 13.0
= J ffic Generator Con Y Delay chain step size 26 ps
. a2 Delaychain ctep <o corce Siaticualue from sequencer . . .
a8 Calibration Pass (e bion Fad
Report N
Initial failing group Mone Iritial Faling group 2
B8 Extemal Memory Interface Toolkit g il ktion N Iritial Faling calibeation stage Fiaad Calbeabion - Gusrsntesd read Falune
Connections
Average read data valid window 1170.00 ps

T FrUIL—>3>I(C fail LIZBE
e Fail L/z)L— T RF— 0I5k

el
€

Calibrated write latency 5 cycles \\ —
roups Masked From Calill b T én
P Groups active for calibration 5 ZIN 5
T Masked From Calibration
Ranks active for calibration 1
< >
x © using hierarchy path sld_signaltap:auto_signaltap_0 for connection /devices/5CGTFDI(A5|C5ID5]ES)|. . .@14#UsB-1/(Tink) /ITAG s A
& tel establish_connection -id 0
q @ reading connection log for connection target. This may take some time.

© successfully established a connection to target /devices/5CGTFDO(AS5|C5|D5|E5)]..@1#use-1/(1ink)/ITAG/s1d_hub. node_2/phy_0
© Rreading connection log for connection target. This may take some time.
@ successfully created summary report for target g_sys:u0O|hmc_0|fpga_sdram in 0 seconds.

Console History

‘Cnnsnle

0%  D0:00:00 Ready

© Macnica, Inc.
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EMIF Toolkit D{EWLNS 7/9

® EMIF Toolkit DETTIO—
o Rerun Calibration ZE{79 3 EFMAF v UL —2 3 BREMHEER D] EE

E External Memory Interface Toolkit - C/work/EMIF/CVGT_devkit/c5gt_ddr3/c5gt_ddr3 — O *

Search altera.com |"

File Reports Help

Tasks - Per DQS Group Calibration
¥ 4 B create Memory Interface Conn || &, <<Filters>
B create Efficiency Monitor Conr Rank  DOSGroup  Calibration Status Failing Stage Read Data Valid Window (ps) Write Data Valid Window (ps)
B Create Traffic Generator Conne o o Pass iz o N
. . = N L — = == =R 7=
b Memory Interface: g_sys:uOlhme 1 || 1 Pass uqé:‘(f?H]Td:F"V ) j L—=3> |ﬁ$&%ﬁ&u,u_cg5
w
Commands o 2 Pass N.Ill-p‘ 1118 1097
P Reset External Memory Inte || g 3 Pass NSA s s
. . - o ters
Re ru n Cal | b ratlo n 0)%1T Enerate Marﬂ ining REPDI’t 4] 4 Pass NJII,P. Rank Das Group Read Margin (ps) Write Margin (ps) Data Mask Margin (ps) Write Leveling Range (ps) DQSE
ErlablE Callbmtlurl FDr A“_ c 0 ] -572to 572 -545 to 546 -598 to 546 Oto 0 2459
S librati DQ Pin Margins Observed Before Calibration o -57210 572 -572t0 572 -5721a 572 Oto 2446
Rerun Calibration T 2 -572 10 546 -546 to 546 -598 to 546 0to0 2421
I" Terminste Connection °
w Rank  DQPin  ReadMargin  Write Margin  DMO Margijo e s
L) - uue <<Filter>>
£ >
o o -B76 0 494 -78010 364 -67610 520 Rank  DQPin D1 Delay (/O buffer to input register] Delay (output register toio buf D6 Delay (output register to ic buffer)
.. 1 -624 to 598 -780 1o 416 -B676to 520 0 o 3 o a
Calibration Report j7r)|/9b\ 2 -6241t0546  -6761t0 442 -67610 520 o 1 o o
0 2 1 o 4
0 3 -676 to 520 -650 to 442 -6761t0 520 . b
N " 0 DQS Group Settings After Calibration
~
l Calibration Report | 0 4 -780t0 390  -B0610338  -676t0520 o rpr—
Per DOS Group Calibration 0 5 -624 to 598 -780 %o 390 -67610 520 0 Rank  DQS Group D4 Delay (DOS delay chain) DQ Output Phase [Deg) DOS Output Phase (Deg) D5 Delay (ou
DG Pin Margins Observed | o} B -850 to 494 -702 to 442 -6761to0 520 o o 2 20 180 0
o 1 5 a0 180 o
. o 7 -B50 to 520 -676 to 442 -B76to 520
DQS Group Margins Obsen o
) ) ) 0 8 -806t0390  -754t0390  -598t0 546 o s Fp——
DQ Pin Settings After Calib =
o 9 -676to 520 -728 10 442 -598 to 546 o 4 Rank  DQSGroup  DM1: DS Delay (output register to io buffer] DM1 : D5 Delay (output register to io buffer)
DOS Group Settings After o o o 5
DM Settings After Calibrati o, e ! o !
) 2 o 1
£ ks o 3 o 2
o 4 o 2

[ ]
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- Generate Margining Report T Calibratoin &®d Margin ZHEsE 0] g

Read Data Valid Windows

® <<Filters>

Tasks B8 x Name
.. e, udjhmc_ojfpga s ™ || ® <<Filter>>
Generate M Ining Report DEAT Rank D Pin DC Read Margin (ps) D Write Margin (ps) DMO Margin [ps) v :::::E
_P_Reset External Memory Interl 0 0 -650 to 676 -572to 598 -546t0 624 v Daso
P Generate Margining Report 0 1 -676 to 624 -598 to 598 -546 to 624 paos
P Enable Calibration For All Groups C o 2 676 to 624 572 to 598 _546 to 624 Ez;
P Rerun Calibration 0 3 676 to 624 57210 572 -546 to 624 003
P> Terminate Connection 0 4 -728t0 624 -572t0 598 -546 to 624 DQ4
v I settings 0 5 ~702to 624 598 to 624 546 to 624 pas
B calibration Mask by Group... 0 5 -650 to 624 -572 to 598 -546to 624 EE:
B calibration Mask by Rank . 0 7 -650 to 624 -546 0 572 546 to 624 v Dast
P Rerun Calibration 0 8 -676 to 650 -572 to 598 -572t0 572 pas
- B configure Traffic Generator . ¥llo 9 -676 to 650 -598 to 624 572 to 572 Eg?ﬂ
0 10 -676 to 624 -508 to 624 -572 to 572
Report os patt
- - 0 1 -702 to 650 -572 to 598 -572t0 572 b2
N& =2 lnes After Calibratic ™ || 12 -650t0 676 -598 to 624 -572 to 572 DQ13
stungs Ater Calibration 0 13 -702 to 650 -598 to 624 -572 to 572
[T _vagin Report ] 0 14 -676 to 650 -572 to 598 -572 to 572
F= DQ Pin Post Calibration Margins 0 15 -676 to 650 -598t0 598 -572t0 572
F= Read Data Valid Windows 0 16 -650 to 676 -572t0 572 -572to 624
B write Data Valid Windows 0 17 -676 to 676 -572 to 624 -572to 624
p s “Ilo 18 -624t0 624 -572 to 572 -572 to 624

Margin (ps)
0 B3

da
]
(=]
J=

|

‘N

Write Data Valid Windows
@, <<Filter>>

Name Margin (ps)

da
k=
s
=

oo
{1
{1

Interface
¥ RankO

v Daso
Doo
D1
Doz
D03
Do4
DQs
Doe

J

Da7
oMo
¥ Dast
[wlel:}
Dos
DQ10
DO
Da12

[ ]
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e EMIF Toolkit DE{FJ70—
o EMIF Toolkit DL7h— T 71 )LDRF
- Report D« > RORNTLIR— hEZIEIR > HOUwWD — Export
- J7MIIEEIBEUVTRE

[ S — @
15 |i Legal Notice ;¢
E (oY---—-—----—----—-—-- !
Report R 17 [Copyright (C) 2020 Intel Corporation. &1l rights reserved.«
18 |Your use of Intel Corporation’s design tools, logic functions <
19 fand other software and tools, and any partner logic < —_
E Interface Details L 20 [functions, and any output files from any of the forezoing < T—_-F Z '\

21 [(including device progranming or sinulation files), and any «

) ) 22 lassociated documentation or information are expressly subject «
E D[]'S- GFDL.IPE ME[SI':EE' Frorm CEI.lIbrT:I.tIDrI 23 [to the terms and conditions of the Intel Program License «
24 Bubscription &greement, the Intel Quartus Prime License Azreement,«
E , . 28 the Intel FPGA IP License Agreement, or other applicable license«
Ranks Masked From Calibration 26 jagreement, including, without limitation, that vyour use is far<
27 fthe sole purpose of programming logic devices manufactured by«
. . 28 |Intel and sold by Intel or its authorized distributors. Please+
b Calibration REPDI’t 9 lrefer to the applicable agreement for further details, at«
30 https:/Afpeasoftware. intel . comnfeula. <
B Per DQS Group Calibragias e
33 |«
i ; Export... E T e Tttt et +e
E DQ Fin MEIFEIFIE Obserp P 35 |3 Per DOS Group Calibration H
3B === L o fomm e e e e L et e L L P L P e P PRt +
E DOS Group Margins Observed Duri ¥ gg i Rank 5 DGS Group 5 Calibration Status i Failing Stage ; Read Data Valid Window {ps) ;5 Write Data Valid Window ips) i<
t-——- - e o mmmm oo fommmmmmmmmm oo e e e e oo te
< > ‘o ;0 i Pass 3 N/A ;1144 ;10092 3¢
40 ;0 3 1 ; Pass 3 NAK 1144 ;1144 BG
410 HY i Pass H P HERRL ;1082 e
42 ;0 HEE: i Pass 3 NAK HERFF ;1082 B
430 H:) ; Pass P ; 1170 ;1092 1
44 |t------ e o mmm e fommmmmmmmm oo e e oo te
43 |«
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® HPS O EMIF (& Toolkit ZH7R—
o HPS M5d EMIF 5/ \w (& EMIF Debug Report Z{EFH
7575, L7k—

o BAKEYINME
MTFOERNES

=03

//u\

NOOWEER A

- HPS J0Ovwo® EMIF Debug Report
5O /HEER T3 0

MACNICA

MUY

HPS 0w @ EMIF Debug Report ;%7€ /f#:275

%

TOZhEES
© :oAR - B

FAO—RIEDS

FLIC

A 7 ).® SoC FPGA D Arria® V SoC & Cyclone® V Sol (CEE=NTULE )\ —F - JOEwH— - =
A7 L (HPS) (D SDRAM Controller (3
EMIF Debug Toolkit ¥2 EMIF On-Ship Debug Port FHA— FLTWER A

s HPS PEF/ Iy olLA- FERNEE 3 AEERTLEY.

CHER O T oV EB FOURLEEZ ICLTWET .
hitps://www.intel.com//content/dam/www/programmable/us/en/pdfs/literature/hb/extemal-
memory/emi_ip.pdf

= 7.14.3. Enabling the Debug Report

HPS )\ I L R— b ELNETEZHEE
LTFOEETF Cw d Lfi— FRERIRRETT.,

1. «design_name=/hps_isw_handeff/sequencer_defiresh TF+A FIF+ 9 TEEET

2. sequencer_defines.h A #define RUNTIME_CAL_REPORT 0 [CEEEILET

3. #define RUNTIME_CAL_REPORT 0 % #define RUNTIME_CAL_REFORT 1 [CEE L TEELET

4. semihosting % Enabled (9 &7 UART output [ZILT. board support package (BSP) EER L=
-

TORECLD AT LY Calibration DFOEREEARL. Ty I LA-FEEILET.
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