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'
@ Generation, Rate and Levels n Data Rate
1600 MT/s %

EIB{EDOa D4 L—aY

IAVRT

AR ET—HR-L—IDERTE
DDR/2/3/4

1866 MT/s
2133 MT/s
2400 MT/s
2666 MT/s
Burst Detection Settings. 3200 MTls
Custom

Thresholds and Scaling

Gnmmm-uuvds

| [ ———
: &[] ClockiDiff)

® Clock(Single Ended)

« [2] DOS(Single Ended)
Address/Command
[ twesT

« | Generation, Rate and Levels
- + DQ/DAS Phase Alignment

(/) Measurements and sources Chip Select + DQIDAS Phase Alignment
Logic State + DQ/DAS Phase Alignment

@mnmmlhm

4 | Burst Detection Settings

Thresholds and Scaling Caniiot select Dif and SE measurements &t the same time

Burst Detection Method: Logic Stafe « DQDQS Phase Algnment
Bus Setup

Logic Trigger
Please selecl... v|
R CAS Min CAS Max Burst Length
5.0 5.0 8.0

@mnlmcﬁmm nnmsuws

337 T (s
Thresholds and Scaling Cannot select Diff snd SE measurements at the same me.

Measurement Thresholds Vertical Scaling
[+ Auto

e @ Horizontal Scaling

() Generation, Rate and Lavels

Measurements and Sources.

[ Auto
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BIEEB DERE
Y—ADHTE
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AR B ALY 1T
SRR Tty s
RS DT

FIARELRE
BHEIR—1) T 5 tIG

) —RESADBEI D EE

DQSEDQD I HEZE
CSZFAL. YILFI2I5xt
AT R XS
jities | Heip | Tek M BB
H 11 HE
i+t

Al Type
M1 v | oDR Reas |cnt,ch2
| ¥ 2 v | ooR wite [cht.cnz
o 1

SetupHold DDR Read

SR EmEDAE
FABRATIT 5L

— DQ&EDQSD R MASKT A AT RE

-JEDEC#R#& M Pass/Fail#|E

%}EnJr&LLIE
5. Min, Max
- +$&* ‘E'l'/,ﬁll
- REEVFalDIhXERT
- E'VL?%%T@T_gélﬂufé

) DPOJET Plots

1, Description PassfFail  Mean Std Dev Max
() Input Slew-Diff-Rise.. 3.6863Vins  185.98mVins  4.3577Vins  3.0609Vins
(&) tDH-Difffbase), DAS... (JPass  31238ps 24.648ps 385.50ps 252.19ps
(3 tDH-Diff{derated), ... 312.38ps 24.648ps 385.50ps 252.19ps
(@ tDASH, DAs JPass  T37.48ps 7.4196ps 761.80ps 715.56ps
(¥ tDasL, DAS JPass  T759.96ps 7.3576ps 781.29ps 736.13ps
(£ tDASS-Diff, CK,DAS (#Pass  -55344ps 7.7873ps -32.036ps -77.030ps
(¥ tDS-Difffbase), DAS... (JPass  327.29ps 49.386ps 501.65ps 213.73ps
[ tDS-Diff{derated), D... 327.29ps 49.386ps 501.65ps 213.73ps
(&) tDSH-Dff, CK,DQS  {#Pass  682.14ps 7.1467ps 702.83ps 658.02ps
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1.3 Y=

Measurement Results

——‘

DAV TSA T REE

R—h A RE

AEHREMHTMLTLR—

Diescription Mean Std Dev | Max Min B-p Population | Max-cc  |Min-cc
Data Eye Height, DG, D@5 | 764.55mY | 0.0000V | 784.55mV | 784.55mV | 0.0000V |1 0.0000V | 0.0000W
Current Aequisition TE4.55mV | 00000V | 764 .55mV | T64.55mV | 00000V |1 0.0000v | 0.0000V
Data Eye Width, D@, DQ5 |830.20ps |0.0000s |830.20ps |630.20ps |0.0000= |1 0.0000s | 0.0000s
Current Acguisidon 630.20ps |0.0000s |630.20ps |630.20ps |0.0000s |1 0.0000s | 0.0000s
tDH-Diffbase), DE5, DG |317.52ps | 23.758ps [ 278.69ps | 266.84ps | 110.05ps| 180 81.218ps |-£5.456ps
Current Aequisition 31T7.52ps | 23.758ps | 275.609ps | 266.04ps | 110.05ps| 180 81.318ps [-55.43Gps
tD5-Diff(base), @S, DG |326.21ps | 38.868ps | 441.53ps | 258 81ps | 185.12ps| 171 104.08ps |-100.28ps
Current Acguisidon 328 21ps |38 B58ps | 441 83ps | 258 Btps | 1BE.1Zps| 1Tt 104.08ps | -100.28ps

Pass/Fail Summary
+ Limits Information

Location
File Name
Description

+ Pass/Fail Information

CATekApplications\DDRANLimits
DDR3_1333MHz_Limits.=xml

Measurement| tOH-Diff[base)
Sourcel D S{Chi)
Source? D Ch2)
Value High Limit]Low Limit | Fass Fail |
Min 268.64ps [85.000ps | |

Pass/Fail Information

Measurement| tD5-Diff[base)
Sourced DS Chi)
Source? D Ch)
Value High Limit | Low Limit| Pass Fail |
Min 256.81ps | 30.000p=

TONOAZIOR A r—AL— A/ R—
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Plot Images
+ Measurement Plot(s)

 Volage Whdthi: Eye Diagram
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+ Oscilloscope Waveform
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- DDR SDRAM JEDECH#EAL T 7V RADREREE |
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1.4 O yIBEEICL ST OMIILERMT
A< R-ZJOR3)LDIEEF
MSO70000C1)—X
— BETEICVURIVEZEEEE
— ESNIUDVURILEVYRRRR
— HavHIEBORT—FREAEE

URILESE

#Command CS RAS CAS WE
#Symbol Name Pattern
PATTERN BIN ; AT Pl
MD 0000 , 1 (WRTRTY
RF 0001 LWlble o N
PR 001 O Index Start Time Data - .
AT 0011 1073 1.49p | . 7°D l\j)[/*ﬁgﬁhfﬁ%
WR 0100 Sas 1 10 frn |
RD 0101 10771500 (03 | S S S
NP 0111 1073 131 o5 | '
DS 1XXX 1 oo |

|1082| 1.52u

1083 1.52
[1084 1.54p |
1085 1.54p
[1086] 1.54p |
1087 | 1.54p |
[1088] 1.54p |
1089 1.54p
[1090] 1.55p |
1091 1.56p
[1092] 1.56p
1093] 1.57p |
(1094 1.57p |
1095 1.57p |
|2096] 1.58
2097 1.58y |
|28 1.59u




1.4 O voRsgEIZ kAT OMa)LET
avk-7ara)LoaEEIE -1

= YIJLwiaHY4o)L
— tREFI :YZLwia-av o rOFEHEER

Parameter Symbol 2Gh 4Gb 8Ghb 16GhH Units
o ) 0*C = TCASE = 85°C T8 7.8 [ TBD us
Average periodic refresh interval tREFI
a5+C <« TCASE = 95°C 34 348 39 TED us

= AR EATURDBRAZIYTEER

Jitter and Eye Diagram Analysis Tools Preferences ¥
m—— e Measurements Measurement ‘Source(s)
File | Edit | Vertical | Digital | Hori q | Trg | Display | Cursors | Measure | Mask | Math | My Analyze | Utilities | Help n ele E SSCFreq Time

&imt ev Outside Le... [tCMD-CMD1 I ¥ DDR.Ch3 “
v P48y, /S S e . S, T 4 S S

: S5C Freq
— e Dev Min
DDR

)Nefotcol  NOP

SSC Freq
Dev Max

B 230mVidiv 500 Hy:4.0G

Dg @17 230mV 4.0ns  173us  173us |[ 81 Bus Paraliel
T 230mVidiv 500 Hj:4.0G

| ) - = Measurement Source(s) = i

Dg (777 400mV 40ns 173ps  173ps = = a Seles Wﬁ”: }?’?‘:ﬁﬂ“ } Measure the timing between the following bus states
T 400mVidiv 500 Hy:4.0G6 Dg :

€T3) 230mV 40ns  173ps  173ps

+) Use symbol file From Symbol - To Symbol
Enter pattern HEFE ,', REE

Jitter and Eye Diagram Analysis Tools

at Measure al
Relevant Edge

{ = " ‘ .C-\ockuléﬂge :"_ Cluck Edge IE2
P alocts) View Delalls A = (Symboly Clock Edge Settings
Description Mean Std Dev Max Population Max-cc

Min Symbol File Clocli §0urce Clock Polarity

(ch3 v] Rising | ¥

ean 5td Dev Max Population

fm—
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1.4 ODYIREEICR DT O ILEERHT
avR-7ORILOBEHAE -2
= J)Fy—UREOHRE

Jitter and Eye Diagram Analysis Tools

: -
(_Select ) “ i Measure the timing between the following bus states
| tcmp-cmD1 ¥ B1,cn3 Bus State

B From Symbol To Symbol
[FRE [v] BT 7]

:) Enter pattern

at Measure at
|Clock Edge |V ‘ ‘Clock Edge |v ‘

Relevant Edge

Clock Edge Settings

Clock Source Clock Polarity
|Ch3 |1’ ‘ ‘RISH’IQ | ¥ |

Jitter and Eye Diagram Analysis Tools

0
[ Select ) |‘ SE s IIANIE Lo Measure the timing between the following bus states

tCMD-CMDA "V p1ch3 || Bus State
From Symbol To Symbol

ACT [v] [WR [7]

() Use symbol file

‘C) Enter pattern

Measure at Measure at
(Clock Edge | ¥ | [Clock Edge [ ¥ |

Relevant Edge

Clock Edge Settings

Symbol File Clock Source Clock Polarity
Cha [v] [Rising [ ¥ |

= Activeh S5ReadBfE DR E

Jitter and Eye Diagram Analysis Tools

0
[ Select ) |‘ SE s IIANIE Lo Measure the timing between the following bus states

tCMD-CMDA "V p1ch3 || Bus State
From Symbol To Symbol

ACT [v] [RD [7]

() Use symbol file

‘C) Enter pattern

Measure at Measure at
(Clock Edge | ¥ | [Clock Edge [ ¥ |

Relevant Edge

wm T\

Bus {Symboly Clock Edge Settings

Symbol File Clock Source Clock Polarity
Cha [v] [Rising [ ¥ |

TONAZOR A lr—AL— A/ R—232-T+—75.12013



1.5 SDLA VisualizerlZ& 5B 1E
=R

¢ TATURYR TAIUANTYR 1254 E—2avEFR—k
- EERBRBOEEOEHMDKERERT
o TIAR—RSINGA=R-FT)L-HR—F
— XBELURXAVE—ZURETIL
— SMAZO—7-ETIL(2FR—kS/INSA—4)
— N AUE—SFUR-TO—TDEFKE
- RERE
o SINTGA=Z TETIL(EIEX) . RLCETILDERATTEE
« ETIRIEED=-6HDTOYEL-Y—)L
— 16 S/I\SA—42-TOvr, BEfEE 7OV X2 X -Frv—F
o SINGA—BEELETILOART—FIER (R KSER)
o HEEXMSDCTLE. FFE/DFEIZINZ . EDAXFIZED IBIS-AMIETILIC
KBRXAASAE—ay 7 vavy-F—2-)hN\)EHR—Fk
« DPOJETEL—LLRIZENMEREE
(B soLA visualizer i

Tektronix:

SR: 50GS/s 1] Global BW limit: 20GHz

M1

Tpi1 Tpi2 ®
Tp1
M3

Bit Rate Gbis

R4

E Tpl0

Tp4
@) Clock

Data




1.5 SDLA VisualizerlZ&k A K4 1E
DDR3MD I ZaL— 3> M
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» RXFYTAAIZEITEAEY ) —FEREIaAL—3Y
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*EY

DDR3a>kA—S

CLK_P/N
L // il |
77
DQ Package Chip
// Model RX
DQS_P/N (-s4p) s
// >
77
' T-Line(Imp/Delay) t
70D_7‘ S~ ~ -~
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Aok N
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1.5 SDLA VisualizerlZ& K44 1E
— D CERAISN D BT K T2
. ATUASOEHATS R A—S OB A E— AL R (2 kY KA
. JO—TJ-RA Fh\%Rxfﬁ%ﬁﬁ”ﬁi'Gd)aa’:LE(Tdelay) X 2 ET D R TV TSRS b= (AT)
= RHMR#p = RHRIE (Vref) / EFIRIE(Vin)

leazure | Mask | Math | MyScop

/ Tdelay * 2 = AT

Zterm = Z0 *(1+p )/(1-p)
Zterm : Rx#& i/ E—2 X
20 FL—RAVE—ZFUR

/‘JnJ

5T 330mv 2.0ns (GTM 330mY 20ns  TAps  7A2us “ 250515
hbl] l]ps

al__ !l preview Single Seq 1
0 acqs RL:1.0M
Man September 10, 2012 19:10:47

|
m 330mV 2.0ps & [ 2.505s ‘ |nm Time 480mV | 2.0ps/div 10.0GS/s IT 20.0psipt
g Normal
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1.5 SDLA VisualizerlZ&k A K4 1E
vIalb—iar-ETIL

» JA—TJ-IRARENYT—D-FETILRIORL—X[ETx-Line
— |IBRSAY (TALA/EFEAVE—FT U R)

= I\ —T T IUIE s4p SINTGA—=ET7A)L
= RXBRAVE—42UR >>T-Line A1 E—4 2R

[ SDLA Cascade Tool

Test Points

@ On/Off
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1.5 SDLA VisualizerlZ&k A K 4#1
USalb—ia iER

PPPPPPP
21 330mV 2.0ns -100.0ns100.0ns Auto February 05,2013 09:15:2

ATEY—E R KX =1 EBR5E. Y R—MEA
. DSA.DPO/MSO70000%1)— X £SDLAMBR5E ATE seruice

BREETILVEROY—E REEIRWLNYR—F
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1.6 fHE
Aaxa—J O EE/I YR EDDROT—% - L—k
- BEHOBERIISRET

o oo ooms oo e | R [ T g | 0D
: : DSATO000C DPO500D
_______________________________ G200 | 1600 | 6000 | GGP7508/P7308A - -
_______________________________ oeef | rass ] RReE [ 8G.P7508/PT3084 - -
________________________________ ool | a0 Rnnn | RGP T506/P T304 . -
ol lataa o o A0ee ) heal 6P 7E06/PTa60A - -
.................... 1867 [ 1867 | 883 | 4665 | BGP7h06/P7IE0A z -
.................... 1600 [ 1600 son f . 4000 | 4GP7A04/PI340A - z
_______________________ s | TR T s | aG PTE0a/PTI0A | SEGTDPaR00/ TAPAED .
____________ g | 066 |1 Ear | TeRs | 4GPTROA/PTIADA | GEG.TDPIE00/TAPAE0D -
___________ aoo | son | wnn T T Tnnn | 4G PTE04/PTa40A | 2EGTDPAR0N/TAPIE0 | 2G.TDPaa00/T ARG
___________ 667 ||| a1 iEes | 4GPTE04/PTAM0A | ZEGTDPIR0N/TAPIEI0 | 2G.TDPSR00/TAPIEND
NN T EE IGPTEIL/PTa0A | 2EGTOF IGO0/ TARIE00 | 2GTDF 1500/ TAP 1500
BTN ETIN an | o AGPTR0L/PTa40A | 1GTDPI500/TAPI500 1G.TOF 1500/ TAP 1500
EEEH R N L E AGPTRI4L/PTIA0A | 1GTOP 1500/ TAP 1500 1G.TOF 1500/ TAP 1500
I N R EER T IGPTRIL/PTA0A | IGTDPIR00/TAPI500 1GTOF 1500/ TAP 1500
200 100 il $GPTEIL/PTa0A | IGTDP1B00/TAP 1500 IGTOF 1500/ T&F 1500
MT/s:Mega Transfer Per Second
—r r~—
« I EFYREDERIE. 215
wE) | BRSERL-L—b | 58200y | wesigomiue | FEEREPORG. | memza-son-d
DOR-400 £ Wihe 15 240 ps 120 ps MES0/ DA 704040, PT3404
DOR2-300 b \Wrhs 11y 176 p= 88 p= MS0/DEATOE04C PIE0E
DDR3-1600 fi Wrhs naw 120 ps il p= MSO/DEATNB04C PIEDE
DDR4-2400 9 \Wrhs N i pz i p= M50/DSAT1264C PTE134A
LODDE-400 25 Wins 1.1 362 pz 171 ps MSO/DSATNA04C PTIA0A
LPDDR2-300 35 Wins e 137 p= 8 pz MSO/DSATOR04C PTIE0A
LPDDR3-1600 4 Wrns LY 120 ps il pz MS0/DSATNR04C PTIE04
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1.6 &
WA AR B Ak

= DDR
—  MSO70404C%  (4GHz)
-  #F7i3>: Opt.DDRA*
—  JO—7 : P7340A% x3K~4K
- TFOtYY: 020-2600-xx . 020-2602-xx, 020-2604-xx HE4H

DDR2

- MSO70604C% (6GHz)

—  #7>3>: Opt.DDRA*

-  70—7 : P7506% x3K~4FK

- TOtH1): 020-2954-xx . 020-2955-xx. 020-2958-xx WHhE 5

DDRS3

- MSO7080C%E! (8GHz)

—  #7>3>: Opt.DDRA*

—  7O—7 : P7508 x3AK~4K

- TotY1): 020-2954-xx. 020-2955-xx. 020-2958-xx. 020-2959-xxFE =&
020-2936-xx. 020-2944-xx WHhESH

M £

DDR4

— MSO7125C%!  (12.5GHz)

-  #F7i3>: Opt.DDRA*

—  JO—7 : P7513A x3&K~4XK

—  T7HEYY: 020-2936-xx. 020-2944-xx WHESH

*

:FFIZMS0O70000C 1) —X EOpt. DDRAZE AT 5 &, Opt.SDLAGALOpt. VTNV RILENFET
20134F12HFET!
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2.1 JObaJLIREE

B R7GIRE

R I - B I T T R

[1-J--]

R
o=

ry
]

F

SREF Rank
#sACT Rank
ACT Rank
RD{A)WR.(A) during MRS
CMD wisPD Rank
/sREF Bank

PDX Fast Exit
SRX Bt
dacT
PRE(A) Rank Settle
REF Before SRE
SRE Separation from PRE(A)
SRE Separation from REF
SRE Separation from ACT
SRE Separation from MRS
SRE Separation from WR
SRE Separation from WRA
SRE Separation from RDA)
MRS Settle
MRS Burst
sSREF Time
WR Burst
R YR(A)
PDX Slow Exit
Rank DLL Reset to RD(A)
WR to RD({&) Separation
RD Burst
sPD Time Min.
sPD Time Max.
PRE(A) Bank Settle
sREF Time
sACT Time Min.
sACT Time Max.
ACT to RD{AWR(A)
RD to PRE(A)
RD to ACT
WR to PRE(A)
WR to ACT

Signal After DLL Reset

Description

A non-NOP/DES command can not occur on a se =zhing rank.
Sequential check. A Self-Refresh Entry (SRE) command can not occur on an active rank.

An Mode Registes -ommand can not cccur on an rank.
Sequential check. A read (RD or RDA) or write
: . A non-NCOP/DES command can not occur on a powere
Sequential check. A read (RD(A)) or write (WR{A)) command can not occur during bank refresh.
: bank.
Sequential check. A refresh (REF) command can not occur on an active bank that is reading or writing.
Se Aread (RD(A)) or write (WR(
The minimum time between any four activate (ACT) commands to the same rank must meet tFAW.
Power-Down Exit %) to any valid command (FRE(A)/REF/IACT/MRS) must P.
Self-Refresh Bt (SRX/PRX) to any command not requiring a locked DLL (PRE{AVREF/IACT/MRSISRE) must meet tXS.
two activate (ACT) commands must meet tRRD.

command to any valid command on the same rank (MRS/SRE) must meet tRP.

: ential At least one refresh (REF) command is require reshed (SRX to SRE).
If the last valid command received before a self-refresh entry (SRE) was any precharge PRE(A). then the separation between thezse two commands must meet tFREFDEN.
If the last valid command received before a self-refresh entry (SRE]) was a refresh (REF), then the separation beh
If the last valid command received before a self-refresh entry (SRE) was a activate (ACT). then the separation between these two commands must meet tACTPDEN.
S, then the separation be these two commands must meet tMRSPDEN.
1), then the separation between these two commands must meet tWRPDEN.
uto-precharge (WRA), then the separation bel

A) command can not occur during rank MRS cycle.

-down rank.

CT) or refresh (REF) command can not occur on an ach

ential ch command can not occur during on an inactive (precharged) bank.

The minimum time bet,
Minimum time frem a PRI

these two commands must meet tREFPDEN.

If the last valid command r ed before a zelf-refresh entry (SRE) was a mode register set(
If the last valid command received before a self-refresh entry (SRE) was a write (v
If the last valid command r d before a self-refresh entry (SRE) was a write en these two commands must meet tWRAPDEN.
If the last valid command received before a self-refresh entry (SRE) was a read (RD(A)), then the separation between these two commands must meet tRDPDEN.

lid command that is not an MRS must meet tMOD.

15) commands must meet tMRD.

Minimum time fram an mode register set (MRS) command to any othe:
Minimum from the first to the next and subsequent mode register zet (M
esh must meet tCKESR.
The minimum amount of time between write (WR{A)) commands must meet tCCD
RD) and write (W a meet thNR

A12 bit low) to read (&) command must meet tXPOLL.

The minimum amount of time in

The minimum a of tim

The minimum amount of time between write (WR) and read (RD{A)) commands must meet tNWTR.

read (RD
The minimum amount of time a rank must stay in power-down (FDE to PDX) must meet tPDmin.

The minimum amount of time betw commands must meet tCCD.
The maximum amount of time a rank can stay in power-down (PDE to PO
Minimum time from a PRE[A) command to any valid command on the same bank must meet tRP.
The minimum amount of time in refresh must meet tRFC.

The minimum amount of time a bank must stay active (ACT to PRE(A)) must meet tRASmiIn.

The maximum amount of time a bank can stay activ (A)) must meet tRASmax.

A)) command must meet tNARW/.
command must meet tNRP.

The minimum amount of time from a activate (ACT) command to a read (RD{A}) or write (¥
The minimum amount of time from a read (RD) command to a precharge (PRE
The minimum amount of time from a read (RD) command to a activate (ACT) command must meet tNRA

command must mest tNWP.

The minimum amount of tim command to a prec

The minimum amount of time from a write (WR) command to a activate (ACT) command must meet thiwi
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2.1 JAbaJLIREE

REE 7Tk

|

Event Counters

|

= ik

= ERER

RRAL-TOtwy s

ULILIL

)

\.

JTIEA L .

tunlimited

Analysis Run

1

N — N =
R T7FT24Y = e
Jaran-7rs4% =

- <}— | Event

State n

1

7

I

1111

Secondary
memory
(hard disk)

[
0

TONAZOR A lr—AL— A/ R—232-T+—75.12013
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User Interface,

Acquisition Control

And Analysis

|

Acquisition
Memory

Acquisition
Memory
Triggering

Unload,
Modify &
Re-arm

D




2.2 El*?“/7'77'5’f"ft7°lil N T FSAF
RS

029 -7F54Y (TLATBxES 21— L) R —
DIGITAL CHARACTERISTICS | TLA7BB2 TLA7BB3 TLA7BB4 3 = LI
Fr R ILE 68 102 136 _. .

$>F1)2 4 (Magnivu) 50GS/s (20ps) = - = 2 }

FA—F B3IV Y Up to 6.4GS/s ~ - ') . -
AT—k-AE—FK Up to 1.4GHz/3.0Gbps a A I': N

XE)E Standard 2Mb, Maximum 64Mb 9 IL.: I 9 1.

Ja—7 P68xx and P69xx i I § |

iCapture (Analog Mux) 3 GHz Eolle|  Eelfle]  Eeffsl

ZakaL-7F54H (MCA4000)

= TaTILARILAVE
— YFZNLEAL-TAraL-TFSA4Y
— AGAEUEDRTF—h-TIU-TFS5H
- REBMISEY. 2V TSAT7UREREHE
= JRITLTF=R) AR
— K hYLE—
= PCHIHENMEERZU T OVENMELATEE
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22 ADYY-TFIAFETOMIN-TFI(4Y
TLAIZCEKBRAMZ T RURT—HENT

B TLA [off-line] - DDR2-Timine
File Edit “iew Data 3Swvstem Toolz Window Help

j D ol B EE R || A IESetup JF Trigeer ™™ Waveform 33 Listing + mmle —b ']]

I— 1 DDR3-Timine

BEES

MagiVulZ kb5 E
50GHZ# 432 R

0, 2 A @ iView @ Maznivu I Activity | OF Value ||| 2l &) Time/Div: | 900ps v | e W P Seach
O - |:| Cursor 1w | tD|:| Cursor 2 v| = 12.026ns Ot - I System Trigger ¥ | tD|:| Cursor 2 v| =13.09ns
f1 i
—
[ Waveform ]ualue [[:1] I.D+s. | | 1..8!::Dn.s e e S.ﬁDIDn.s [ | 5I.4UIDI':S TR | -ll'.zDIDn.s [ | .g?s. Y -l Nf-SIDD:'ISI rize] [ |12..5IDDPS| . I

VY SEniE

B! Ak 2Tk — -

& SAh-T—4 CIE]
ot B 2 o e ah (| T Activity || A X 0Bt @ ¥ seach o | i
Ot - I System Tliggervltc'l Cursor 1 v| =0z

B_SOCR 2R B_SOOR 20_2 A B_SDOOR20_z2A §E_SDOR30_2A §E_SOOR30_ d
Sample AddressiMnemonics i :
24286 READ DATA [a[uIn]u]u]u]uTo] sooooooa | ---—gfFf-----
READ DATA Lauu]u]ululnln] [alulululnlululn]
[ 24287 WR - WRITE (5043 EBank: 4 | ==—-o—cccoo | —mommoomoee 1.5875 n=s
"""""" i (R e 00000000 " " "[00000020° " SEIPOREPREIRER IR R
READ DATA Launlu]u]ulnln] [alulululnluluu]
242858 READ DATA 0o000100 aoooo00o0 1.875 n=
—————— READ DATA 0000000 EEE AR B
524289 | ------ READ DATA 00000000 | 0000OQHE | ---m--mmee- 1.894 ns
—————— READ DATA 00000400 commmemmeeo
Gz24zo0 | ------ ODESL - IGMORE COMMAMND f=mmmmmmmmem | g ] e 1.875 n=
E24291 | ------ DESL - IGMORE COMMAMWD —  femmmmmmem | R | e 1.856 n=
L E2dz2o2 | EO0S2 ACT - BAMK ACTIVATE (50#) EBanmk: & 00 [ -—=--c--coe fcmmcoon | oo 1.875 n=s
2 524293 | -——--- WRITE DATA EFFFFFFF FrFFOESE Lalu] 1.575 ns
------ WEITE DATA EFFFFFFF OFFFFFFF [a]u]
24294 | FOOOO PRE - SIMGLE EBAME PRECHARGE (S0#) Bank: 7 | --—---------| —=-——--ommm [ —mmmmmom 1.855 n=
------ WRITE DATA FFFFFFFE FFFFFFFF ag
------ WRITE DATA FFFFFFFF FFFFFFFF alu] =
J C24295 | -——-—-- WRITE DATA FFFFFFEF FFFFFFFF [alu} 1.856 ns ¥
< >

|

For Help, press F1 - [ I | [ Tedaronix
TOMNAZHOR Alr—AL— A/ R—=232-TAH—5L2013




22 ADw

MCA4000IZ&kBBAZT BRURT—MEMH

A MCA Direct Violstion Listing

- FTFoA4¥E7aka)L -7 FHS5A4Y

$1,015,.32 - LRFC 33582
81,5%0.17 - tRFC 54366
B 90,182.50 s  tRFC 60099
188,761.65 - ERFC 125819
197,279.24 - tRFC 131491
3,322,501.00 - tRFC
3,606,275.50 - tRFC
3,666,592.00 - CRFEC
3,675,070.50 = tRFC
3,704,818.00 = L RFC
3,713,274.50 - tRFC
3,735,281,50 - tRFC

M MCA Direct Arquisition Waeform

90,179.50

90,181.00

90, 184.00
90,185.50
90,187.00
a0, 186.50
90, 190.00
90,191.50
90,1%3.00
90,1%4.50
90, 196.00

ﬁ MCA Durect Acquisition Listing

DOFOD

0oz 48

& JE e e o BE e e e

RD

TONAZOR A r—AL— A/R—232-T4—5.,2013



I 22 OSyH - FFSAHETORIIL - TFHS5AH

Fl =
ACC ACC+DQ
(Address/Command/Control) ‘ (Address/Command/Control/Data)
)T ILEA LR MCA+TLA ‘
RA L LA "
MCA O FI R TLADOF =
1GIRAU DAY R £DDRMD{ESNE
Xk MagniVu (20ps 73 fRRED R A =2 fZHfT)
YT ILEA L + IRRANLIE iCapture(Analog Mux)

BEDAE) NI

TOMNAZOR A 7—AL— A/R—232-T4#—5.1L2013



2.3 A3 KR—

DDR4 a2 R—+> FFADDRAA L AR—4
=

= OViR—3R2k
—  NEX-DDR4MP78BLASK (x4/x8)
—  NEX-DDR4MP96BLASK (x16)

= DIMM
— NEX-DDR4INTR-XL(24005%¢ i)
— NEX-DDR4INTR-HS(1867%t/it)
— NEX-DDR4INTR-CMPL(2133%t /i)

= SO-DIMM
— NEX-SODDR4INTR-XL(2400%% it+)
— NEX-SODDR4INTR-HS(1867%Fit:)
— NEX-SODDR4INTR-CMPL(1867%¢It:)

SO-DIMMMADDR4A > AR—4

TECHNOLOGY

TOMNAZHOR A 7—RAL— A/R—232-T+—5.L2013



2.3 A AR—H
JO—E V5 EAT

KIBE/NTA—T 2 AM L

- EBEMEESIGe/ 1T YRASICTY/OS—DiEA

—  SAMEMERICEREIND TSV I+ —L-FL—RDIELEHE

- AVRAR—TETA—THF— KL T T FIL AT T4% M L
WEEINFAFAR—FDANAIE—FT VR

- RZRADOEEER/NRISHZAEASE—F YD EFZER

- A—FyYrLEDEEDIEMHELEIE
2400 T —2L—R XIS

HCD Way Station
Conpector

S BEOTASATISL  SANBEQTASATISL
I EYTyY 853mv x 270ps ITFYIvY 869mv x 266ps

! TLAL A ELHEIREH (180ps x 200mV) Z#E 8

d

TONAZOR A 7—RAL— A/R—232-TH#—5.L2013



2.3 A3 R—Y
LPDDR2/3

= LPDDRS3 168 Ball®PoP

— NEX-LPDDR3PoP216BLASK(216Pin PoP)
— NEX-LP3MCP178BLASK(178Pin Upper/Lower x16)

= LPDDR2
— NEX-LPDDR2PoP168BLASK(168Pin PoP)
— NEX-LPDDR2PoP216BLASK(268Pin PoP)

178 BallOBGA

a \ :
sue’
216 Ball®PoP

e Memory

LR LR e < i
4= Application Processor

Side view (drawing) of the PoP memory soldered onto a processor

ATEY—ERBKER S TH/R->TET !
@ ATE seruice NEXUS

TECHNOLOGY
TONAZOR Al —RAL— A/R—2320-T4—5.L42013



24 70O |~:|)b§®:>2°547>x§it%ﬁ
BRIy TYD

:I-?sjls_b7l\ol/zo):h\_—vujsl/_:/3>$g :I?‘Jl:-j’l:ll‘:Ulfi?T= —

y 3
' Te o B 7 A1 | & Actvity F Threshoid A
SPA o -IEwsor‘lVlluEICust'i-S.S%ns
5 i : A
e T e e RS
» — —_— - - ———
—JF— 458 o T e
—_ 2 £3] sa. PRE | 5 | 0000
S8 T4l4 7 |300
— e =
: i 3
—_ 3 2. 0 |o0400
F—ADYT L - RAV DRI = i |
—_ — ] 37, 5 | 3090
/ 71N / X U=l 4] 10. 7 | o000
e P |k
EIEL) : 5 300
5] ss. s |oo00
. . EN ¢ 7 | 3010
3697 13. 7 |oscs
I I 7] s 7 | o300
7 56. 5 | 3090
7. 10.4 7 |oo00
y 3. 5 | o308
vi 3. 5 | o360
LTOT—HETA - FATI S LERT ik &
—_ —_— 73] 3. 7 |3010
)N — 7 |o;s
5. 7 |o3e0
354 se. 5 | 3090
3851 | 10.4 ¢ 7 | 0000
38551 3. 5 |o03e8
: 8. 5 | o03F0 3
SPAIZ & 3Bk o 1
~ 11« >
ETuneChannels... g@§|
Status: | lterations: |1 >| Complete:
Threshold
Name Da1
Threshold (V) [1725 ~
Duty Cyele [4825%
Ssmple Point Sample Point
Name | Name |
Sample Point (nS) [1719 ~ =2 Sample Point (nS) [26%  ~ =3
Viidth (S) Width (pS)
Recommend (nS) Setto-1.719 Recommend (nS) Setto-26%
|
‘ l
Sample Foint Sample Foint
Rt | e | Boere elings vl e wwerof || 5E
Somple Foint (n5) [0.723 ~ E=a Sample Point (nS) [1641 = =2 X sk e
Vidth (pS) Width (pS) ™ i
Recommend (nS) Setto-0.762 Recommend (n5) Setio-1638 —
o]
=
‘ o
SelectChannel... | Updetevalues.. | _ Reacquire data... | Done

TOMNAZYOR A 7—RAL— A/R—232-TH—5.L2013




2.4 ZARJLBOAVTSA T ARER

AV TSATUOR YTz 7OHE

L &7 JEDEC/ A5 A—%4% ¥ (DDR3/4. LPDDR2/3)
JEDECRUHREZLDINGA—REHEBIZERTE
BEICT—42EWMYRAH . MR EFIFLRREBEN
fREtan e

BEHDAE) A3 TT—ADEHTATRE (TLA)

AT ST NIVRRTHRNES
AVTSATUORERDVAMRTEELCRBERTD) Y
MR

Command Count

Total Command Count w
p=
Total Check Count
Total Violation Count ]
-~
Total Read & Write %

Arceage(ps) AMargla(3) u-,‘ Sumples Timesamp
.

Check Count

“Wiolation Count

% Command in Acquisition

Total Commands

NEXUS

TECHNOLOGY

FHNAZHR S5 —AL— A/R—S32T4+—5142013



2.4 JORIWREDALTSA7 0 AHER
FIEEEDETE

— JEDEC Sl NN ‘ [ Wrap Violation Storage DDR3
- Hx ’5( s Compliance Timing (Speed-Bin) |DDR3-2133H GoliathA1.1 ~) [ add T S e TR
WCTPDEN 1 (]  asmin By o
= H ;"'E D ;ﬁ 3'5)1 - 3'5)1 (cCo 2 wco 13500 o
— 430 jJ_T_j\ I J— WCKESR 7125 tRDPDEN  Derived ck 12 IXS
N tDLLK 512 tREFPDEN ! 3 13 tRRD L
- JlELF-WEBEFIVY Faw1kp B [ns]  mrc_s12v0 90 14: tRP (MRW/SRE)
Faw_2Kb 45 [ns]  wmrcigp 110 15: REF Before SAE
tMOD 18 (ns]  wrcoae 76 [iek ] 15 FEEEDEN 5
IMRD 4 tRFC_4Gb 300 [ins] 7 REFPDER
18: tACTPDEN
tRSPDEN 18 [E] WRFC_8Gb 350 E] ESPOEN
tPDmin 5625 tRP 13500 20 SWRPDEN W
POmax 70200 RRD_1Kb & [ins ] 21: WRAPDEN
tPDmax_HT 35100 \RRD_2kb 7900 22: tRDPDEN
tPREPDEN ! (k] e 7500 (es] 23 tMOD
\RASmax 70200 [s]  wh 15 24: MRD
tRASmax_HT 35100 (WRPDEN  Derived ck ZICRESR
26: tCCD WR I
«| i |
 Sel None | [ Selal |

TOMNAZOR A 7—AL— A/R—232-T4#—5.1L2013



2.4 ZARJLBOAVTSA T ARER
FIE #5 R

Stat | Num. Occurences Violations | Status Min.(ps) Max.(ps) Average(ps) | Margin(%) Spec. Value(ps)
SRE Separation from ROA) ] I 2 48

MRS Settle

MRS Burst

=SREF Time

WH Burst

RD to WR(A) Separation

PDX Slow Bt

Rank DLL Reset to RO{A)

WH to RD(A) Separation

RD Burst

=PD Time Min.

sPD Time Max.

sREF Time

sACT Time Min.

sACT Time Max.

ACT to RD{AYWRI(A)

RD to PRE(A)

RD to ACT

WR to PRE(A)

WhH to ACT

CKEx Signal After DLL Rezet

- FIERBREHTIOE
—  MCA4000(F!) 7 LA A L[ ADEBE k5

7
7
p
2
e
s
e
@
i,
®
@
&
2
e
e
",
e
7
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2.4 JOFIULBOAVT A7 ARER
BB 51T DR THEE

— e ¥ Wedew  Help.
Ele Yiew Jools Window Help | ComphanceSenap ) St Bum [T Check Acq Memry
i) Compliance Setup () Start Run [Z] Check Acq. Memary R Command summary P K Viston Summany RS ERC L
9
W DQ Data Bus Utilization [eE=) Volation, Supk Teta Comasnde
L3 10000 I ACTARF WAL Rank Toes] Mamdusdeh
p . =2 1 S Cl—
[orTR——
DQ Data Bus Utilization % L] 2 weim 8
] Reats § o
- writes | 3 4000
304 = = = 2000
W Statisties =]
Samples
1 Delta Time L ) )
£ 204 Total Commands
2 Total Bandwidth
# DQ Data Bus Utllization Total NS S (G TE] | W Comptonce Prrmaters fumrary @B 6] | K ot e S BIE
DQ Data Bus Utilization Reads Tetal G Cont 1
104 DQ Data Bus Utilization Writes crrees — DDR Compliance
MRx Command Total i "
I - W Ele View Took Window Help -
PRE Command Total = :
S e 15000, = ] Compliance Setup (5 Start Run (] Check Acq. Memory
" i
0 - REF Command Total i - ~
0 ACT Command Tatal § 13000
Beaqusition # WR Command Total s Total Command Count
g WRA Command Total o ' o -
RD Command Toral N o
RDA Command Total R R
st
SRE Command Totl
PDE Command Total 30000 - S PREA
PRX Command Total
ZQCL Command Total 0
ZQCS Command Total o 25000
Ace. (@B 2[R sewp[d [B][]
Ran. @] fce [@] IR coo. (@0 2|8 vie.[@][& =]
Work completed. £ 20000
i1
=
i
Ly S 15000
i
RS 10000+
00|
5000 -
1000
04 . . N .
“llll || “l“ I T 6 7 8 9 w n
ot —a P | | T LT — —all | Acquisition &
1 3 4 - L] "w " \. )
\ o
Viork completed.
=

= AT SR
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2.5 fHE

(£

Y bovd = 2
HELZE T 2R 18 Ak
DDR4-2400 DIMM(ZT—%4)
—  TLA7012%! (KR{K)
— TLA7BB4E (£ 21—/l 14GHZRT—MLE)
—  NEX-DDRS3INTR-XL(HR—bk-\vsr— Ao 3—R—FRUTO—7)
—  NEX-MCATLA-DDR4-SWL (ZOba)U#&EE)

DDR4-2400 DIMM(7KL X, < k)
— NEX-MCA4-DDR4%! (MCA4000. PCHlfH#l. 7O ka)LREE)
— NEX-DDRBINTR-XL (¥ R—k /w5 —2 Ao —R—FRUTO—7)

DDR4-1866 SO-DIMM (£7—4%)
—  TLA7012%4 (R{K)
— TLA7BB4E (EVa1—I)L 14GHZRT—MLE)
— NEX-SODDR4INTR-XL(H# R—k -1\ —o Ao A3—R—FRUTO—7)
—  NEX-MCATLA-DDR4-SWL(ZB+aJL#REE)

DDR4-1866 SO-DIMM (7KL X, v k)
— NEX-MCA4-DDR4%! (MCA4000. PCHlfH#l. 7O ka)LREE)
— NEX-SODDRSINTR-P-PR(HR—k-/\v4r—2 A2 B3—R—H)

DDR4 /\Ri1iF16bit?) B {ADDR4

—  TLA7012%! (K{K)

—  TLA7BB4E! (E¥a1—)L. 1.4GHZAT—F L E)
—  P6962HCD%! (Fo—7)

— NEX-DDR3MP96BLASK (HR—bk-/\whr—2 A2 2—iR—4 . NEX-PRB2XL )

—  NEX-MCATLA-DDR4-SWL (Z'Bka)L#&EE)
TOMAZIR AT —RAL— A/R—130-T+—5.142013
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MEBRBOIAVTSATUR

020285400 37y b= (10 em) 020255800 TrilodemEF 57 (1750 108
e e 020295500 TriMode v ZOEMF »7 (1750 108A)
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