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Release Number Prefetch Supported Burst
Voltage Data Rate Density
Year of Banks | Architecture Length

2000 2.5/2.6V 200 MT/s~400 MT/s 64 Mb~1Gb 4 2n-prefetch 2,4,8
2003 1.8V 400 MT/s ~ 800 MT/s 256 Mb ~ 4 Gb 4,8 4n-prefetch 4,8
2007 1.5/1.35V 800 MT/s ~ 2133 MT/s 512 Mb~8Gb 8 8n-prefetch BC4, BLS8

8n-prefetch +
2014 1.2V 1600 MT/s ~ 3200 MT/s 2 Gb~ 16 Gb 8, 16 _ BC4, BLS8
bank grouping

16n-prefetch +
2020 1.1V 3200 MT/s ~ 6400 MT/s 8Gb~32Gb 8, 16, 32 _ BCS8, BL16, BL32
bank grouping

T—REE—E L, RREE, SSBE




DDR#ZCNEFRIE

200MHz Core Clock 800MHz Interface Clock

| I L

1600Mbps Data Rate

i

COOOOOOOO
Memory Core DDR3 1/0 Interface >

« NZAYBAER: 100MHz~266MHz, MSDREF{LZEIDDR, BEIEHTAIDDRS;
o« FUEEFRAVRA2E /O ONZRNZITSEIIN, EEE=1E0K:
v OO GEREE: X ZDDREFREIKIR;
v FEXF /N (Prefetch): 2bit for DDR, 4bit for DDR2, 8bit for DDR3, 8bit for DDR4, 16bit
for DDR5.. Nf_E2— M EBEFEREIK;
v’ SSTL/POD Signaling: TR BIR(EHIFTENHE S S22 4RYIAIER
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DDR#Z[CIAEZF[RIE

B PIEBEI—RRANY : (RIEEN B REIEE M5 B

n n
b xn . - > «—> DQ [n-1:0]

pin DQS
clock clock

Vo A= ) ] o P AAEK (prefetch)
= ) /2’?/,%*"“_ ) |
— o nYIEDQELEHT

1:p
SIPO | a4

£ ERXFE—ic R 2R, %T%ﬁ%EFEHSBA%{EEDRAMUHE’JEJZZE, EENANTTES:
+ XITEE(F, DQSSDQ/ILGRIST;
+ XWTEERF, DQSSDQAFILRIT;
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Command & _
Control
Group

o

Address
Group

CK, CK#

DRFOESHITHR

CKE

v

CS#

RASH

CAS#

WE#

RESET#

oDT

ZQ#

A[14:0]

BA[2:0]

DQJ[3:0]

DQS, DQS#

A

DM

A

Data
Group
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iTDDREI:I

175 HiahiE 5!5]5' Il

HITH R

Group x4 x8 x16
DQ[3:0] DQ[7:0] DQU[7:0], DQL[7:0]
DQSU, DQU# . .
DQS, DQS# DQS, DQS# o5l DaLF point-to-point topology for the

ST DMU same rank; parallel for different
> > DML ranks
/ TDQS, TDQS# /

A[14:13] A[14:13] A[14:13]
A12/BC# A12/BC# A12/BC#
Address Group Al Al Al
Iﬂ*ﬂjﬂ: = E’ﬂg A10/AP A10/AP A10/AP
JEIMEIER S —EE A[9:0] A[9:0] A[9:0] fly-by topology for layout
BA[2:0] BA[2:0] BA[2:0]
RAS# RAS# RAS#
Command Group CAS# CAS# CAS#
WE# WE# WE#
RESET# RESET# RESET#

Control Group cs# cs# cs# point-to-point topology for the same
CKE CKE CKE rank; independent for different ranks
oDT oDT oDT

Clock Group CK, CK# CK, CK# CK, CK# fly-by topology for layout
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Layout of DDR3 DIMM as an Example

PCB Bottom Side | SDRAM || S

Stripe line Microstrip line
VTT
Via
2] S o S o S 2] S
2 2 3 > 2 > 2 2
2 2 2 2 2 2 2 2
Via
PCB Clock/Command/
Data Data Data Data Address/Control Data Data Data Data
fly-by ZHIFELEIGH) ek REHIGS o LR Pt2P#&#
restopsie | s ] [ ] [ ] [ ] o ] oo ] Coome ] Coonn | T2 S—
- S Vr Top
[ T —> ﬁ ﬁ Ej Ej Ej Ej Ej Ej - TLOA Rs TLOB TL1
DQ/DM
mmand/. TL2
SDRAM
I
1 I 1 I 1 L 1 | k
o ] [Csonor ] [“san ] [Csona ] [Csonwn ] [sommn ] [Csonon ] FEELAT 2 /RO AT
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1000 mv
08
600 mv
400 mv
200 mv

DR3 Read and Write Burst

File Edit Applications Utility Help

Waveform View

30 ps

B

A
At 6. 067 ns  1/At: 164.84 MHz
A\r. 21.678 mV  Av/At: 3.57 MV/s )
e T o, .
t:-31.517 ns
v: 1.132V

2 Elf ns

4 l]f ns

Add || Add || Add
New | | New | | New DVM

Math| | Ref || Bus

AFG




DR3 Read and Write Burst

File Edit Applications Utility Help

— B X
Add New...

Waveform View

1.6635. 9 Cursors MNote

lﬁﬁswu ;

i = -

1000 mv
WligTeTy
600 mv
400 my
200 mv

40 0z

At:6.021 ns. 1/At:166.10 MHz
Av: 84298 mV  Av/At: 14.00 MWS

471 -25.955 ns . . i . . . t 19 934 ns
] v 1360V

40 ns

Add Add
" " New New DVM| | AFG
sers\Tek_Local_Admin\Desktop\DDR3 Wfms\1333\DDR3_1333_CK.wfm Math Bus




RFRIHEAFI

T Bl ZS;: UDIMM, 2 DIMM per channel,

Smaller, CPU registers hold words
faster, retrieved from cache memory.
and L1: / L1 cache
costlier (SRAM) L1 cache holds cache lines
(per byte) retrieved from L2 cache.
storage Lo L2 cache
devices (SRAM) 1 | 5 cache hal .
j retrieved from L3 cache.
L3: L3 cache
Larger, (SRAM) L3 cache holds cache lines
slower, ) retrieved from memory.
and L4: Main memory
cheaper (DRAM) ] Main memory holds disk blocks
(per byte) Temev B
storage L5: Local secondgry storage
devices (local disks) Local disks hold files
retrieved from disks on
1 ] L6: Remote secondary storage remote network server.
(distributed file systems, Web servers)

» CPU CoreHAREZENAFAEIEH, MBEI%E

FRMAFREIER
- Cache LinefJK/\/964 Byte; tBFiRiREFESHE
HE{ERINEG/NR{L/964 Byte

2 ranks per DIMM

BT AikEERX D
[EAYrank, JEJJ_“rankgb
BEMMHIRE RN
DIMMIE =, MR
FRFAMEEHRE

memory channel

channel - DIMM - rank = (chip = die = bank group =>bank = row = column - n-bit memory cells)

0 22 MAY 2020
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DRAM System Testing

3 Key Challenges Associated with Memory Testing:
1. Memory Signal Access

2. Detect and Qualify the Burst on the Signal

3. Configure and Perform DDR Measurements for Conformance -

Empty Slot
Connector

L

SoC

o s



Probing Scheme

TDP7700 Probe and Flexible Probe Tips

SMA adapter Browser

~\

Solder-in tips(15GHz)
o P77STFLXB

J

Solder-in tips
(Most preferred for
memory testing)

19



Probing Scheme

Direct Probing

. HHENRGRERELAIDIMM, BT EFSE
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« fEPCB layouthy, FUETIFESHEIREBENE
=, XEFJL EERRN2ESRN,; BHmE
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Probing Scheme

Memory part soldered down, or memory

socket

Memory Component

Interposer
\%/
Custom memory
BGA Interposer socketontargetw
guide posts

Board under test (Target)

(N RN N
! 4
G
€]
‘eoonoool
o0ReO
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@
D
D
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N
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1000000
)

>

| 4

IO

G

Direct-Attach
- EERIEEEIEFIPCBL;

Target-Socketed
B EHIRIBCATEREIEEEEIFN

e PCBF;
- DRAMBIRIEEZZIFEHIR L s R
. e k¢ DR ERRERERIIEE L
SRRERATORAVIIED . DRAVEAHRERIERIA L
: .+ PETEREAIDRAMERKL

HEEES R IENA AN
2B T gD R

Edge-Probe
M R RARRYIAE ;
LRI/ NS DRAMERRI K/ NMERD;
BT PCBTRLVRZKRIIAS
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Probing Scheme

Direct Probing example

111111111}

,,,,,,,,
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Probing Scheme

Interposer attach example(1)

I- HA(-OD

UFOLAAVRB

RECHARGEABLE LHON BATTERY
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- DQ/DQS phase alignment: E TSR FAISR{FHIDQ/DQSHEAITF R ABIANE., 15
BERZEXSTT, BEEAFOXITF. XexEH

> Visual Trigger: AIfift4k, AFBENX Wit ast, RiEE 3E“*E'_

> CS, Latency + DQ/DQS phase alignment: H¥EZrankl], EEBICSEERXD
EW— P ranki#H TIES;

o Logic State + Burst Latency: BUEMFTasS(ESEFE (RASH#-CAS#H-WE#) KHEEIE
EMEFNEERE




Benefits of Visual Trigger for DDR Testing

« Trigger on user specified conditions
 Filter using graphical ‘Areas’

* |n, Out or Don’t Care for each Area

'He'xag'on

« Standard shapes Custom
. Rectangle, triangle, trapezoid and hexagon

* Or build your own custom shapes

« Areas may be resized or moved after creation
« Used To:

« Separate Read bursts from Write Bursts

* Look for pattern dependencies

« Enable Persistence of Eye diagrams

o -
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—
TDP7700 series .

6-DBDDR3 Features

 Supported Data rate (MT/s) Y
800, 1066, 1333, 1600, 1866 & 2133 oy = o

* Analyze Timing and Amplitude characteristics
of data exchange between memory and
memory controller

« TDP77XX probes enable probing at the pins of
the memory chip using P77STFLXA flextips
adapters

« Perform measurements on the region of
interest identified as a Read or a Write ‘Burst’

o .



Simple 4-Step Workflow...

Step 1: Step 2: Step 3: Step 4:
Define Search Configure Search Select Measurement Define Gating

ADD MEASUREMENTS

Standard | Jitter

Pulse Width
Timeout
| Source
— e |
AMIPLITUDE MEASUREMENTS >
Cursars
S (A el TIME MEASUREMENTS
Rise /Fall Time (A _
= £ | tRPRE £F | tWPRE E tPST
DDR Read
Haold Diff Setup Diff E 1CH{avg)
DDR Write o
DDR ReadWrite tCK(avg) ! tCL(avg) E tCH(abs)

E CL(abs) tIT(duty) E IT(per)
E IT(ec) ? tERR(n) E ERR(m-n)
tDQSCK

Select DDR-specific Search Type + Define Data (DQ) and Strobe Choose from DDR3 measurements Configure the measurement

* Read (DQS) inputs There are two groups: Define Search as gating to perform
* Write + Select DDR3 or LPDDR3 *  Amplitude Measurements measurements on valid regions

* Read/Write + Select DUT’s data rate + Time Measurements

o .



DDR3 izt Lia

IAmplitude Analysis measurements

IAOS [The total area of the signal above the specified reference level.

IAUS [The total area of the signal below the specified reference level.

Vix(ac) [The differential input cross-point voltage measured from the actual crossover voltage and its complement signal to a designated reference voltage. This is measured on single ended signal.

JAOS Per tCK The total area of the signal that crosses the specified reference level calculated over consecutive periods. It is applicable to clock and address/command waveforms only.

JAUS Per tCK The total area of the signal that crosses the specified reference level calculated over consecutive periods. It is applicable to clock and address/command waveforms only.

JAOS Per Ul [The total area of the signal that crosses the specified reference level calculated over consecutive unit intervals. It is applicable to data and data strobe waveforms only.

IAUS Per Ul [The total area of the signal that crosses the specified reference level calculated over consecutive unit intervals. It is applicable to data and data strobe waveforms only.

Timing Analysis measurements

tRPRE [The width of the Read burst preamble. This is measured from the exit of tristate to the first driving edge of the differential strobe.

tWPRE [The width of the Write burst preamble. It is measured from the exit of tristate to the first driving edge of the differential strobe.

tPST [The width of Read or Write burst' postamble. It is measured from the last falling edge crossing the mid reference level to the start of an undriven state (as measured by a rising trend per JEDEC specification).

Hold Diff I1]'[:1’1eit:Iapsed time between the designated edge of the single ended waveform and the designated edge of a differential waveform. The measurement uses the closest single ended waveform edge to the differential waveform edge that falls within the range

Setup Diff [The eI§p§ed time betm{egn the designated edge of a single ended waveform and when the differential waveform crosses its own voltage reference level. The measurement uses the closest single ended waveform edge to the differential waveform edge that
falls within the range limits.

tCH(avg) [The average high pulse width calculated across a sliding 200 cycle window of consecutive high pulses.

tCK(avg) [The average clock period across a sliding 200-cycle window.

tCL(avg) [The average low pulse width calculated across a sliding 200 cycle window of consecutive low pulses.

tCH(abs) [The high pulse width of the differential clock signal. It is the amount of time the waveform remains above the mid reference voltage level.

tCL(abs) [The low pulse width of the differential clock signal. It is the amount of time the waveform remains below the mid reference voltage level.

tIT(duty) [The largest elapsed time between tCH and tCH(avg) or tCL and tCL(avg) for a 200-cycle window.

tJIT(per) [The largest elapsed time between tCK and tCK(avg) for a 200-cycle sliding window.

ItJ1T(cc) [The absolute difference in clock period between two consecutive clock cycles.

tERR(N) [The cumulative error across multiple consecutive cycles from tCK(avg). It measures time difference between the sum of clock period for a 200-cycle window to n times tCK(avg).

tERR(m-n) IThe cumulative error across multiple consecutive cycles from tCK(avg). It measures the time difference between the sum of clock periods for a 200-cycle window to n times tCK(avg).

tDQSCK [The strobe output access time from differential clock. It is measured between the rising edge of clock before or after the differential strobe Read preamble time. The edge locations are determined by the mid-reference voltage levels.

tCMD-CMD measures the elapsed time between two logic states

tCKSRE measures the valid clock cycles required after Self Refresh Entry (SRE) command. Changing the input clock frequency or the supply voltage is permissible only after tCKSRE time when the SRE command is registered.

L CKSRX measurez the valid clock cycles required before the Self Refresh Exit (SRX) command. Changing the input clock frequency or the supply voltage is permissible provided the new clock frequency or supply voltage is stable for the tCKSRX time prior to SRX
lcomman

@
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DDR3illjz{ I

File Edit Applications Utility Help

MEAS 2

; Search is defined for
AMPLITUDE

o ad — DDR WRITE signal
: T Qualified WRITE bursts . . CONFIGURE

Waveform View

ey vy

?
REFERENCE LEVELS >

GATING

| |‘ 4V Search 1 Wl
l M ‘
i

i Search: DDR W
M ” W | EE
Search v ‘

S ll 3
- - W' 794.6 v
.

Gating Type is set to .
Sourcel, which is set to (il -
DDR WRITE Amplltude. of the
' WRITE signal

FILTER / LIMIT RESULTS

Ref 1 Ref 2 Harizontal Trigger

200 mvrdiv | 207,905 . / wnal | ape A0 ns/div 400 ns Auto,  Analyze

500 GS/5 500 GS/s { i | Bus VM| AT SR 6.25 G5/ 160 psipt Sample: & bits 19 Feb 2019
DDR3_13 DOR3_13 RL: 2.5 kpts 49.9% 7.962 kAcqgs 11:27:04 Al




DDR?J;IJUEtIJs M

. . Measd Frequency % _zsmou‘ui !
TS Manual debugging of a DDR3 - 1066MT/s signal i .- ch iadwom §

Measurement Results Meas8 RseTime Ch2 1.897 s ¢ Add New...

Cursors Note

Meas 1 Setup Time Setup Time Ch1,ch2 497.57 ps 461.60 ps 539.16 ps 29.861 ps 5 519.36 ps 447.00 ps add

Meas 2 Hold Time Hold Time Cch1,ch2 460.99 ps 435.04 ps 486.94 ps 36.700 ps 2 433.18 ps 365.37 ps Measure | Search

Meas 3 Setup Time Setup Time Ch3,Ch1 26.465 ps 507.38fs 45.117 ps 14.499 ps 8 18.754 ps -33.286 ps, =) N [

; ; \ | Measurements | = * | Search {25 Bus Decode
Meas 4 Hold Time Hold Time Ch3,ch1 947.70 ps 928.71 ps 971.14 ps 15.300 ps 8 953.14 ps 904.81 ps - AN ==
% i - < | e | Harmomcs/

Meas 5 TIE TIE Ch2,Ch1 36.132 ps 77.006 ps 17.945 ps 34.578 ps 5 -47.594 ps 121.80ps || oy o
Setup Time
p' 497.6 ps

Plot 1 - Eye Diagram (Meas 5) < Waveform View Meas 2 o
7A\\\\\\‘\\r T T T 1 EIkTIme

Al &A2 &A3 | : il i (i A S p' 461.0 ps
| i i il | i Rl A i Al i Meas 3 -u
I ] I i Setup Time
p' 26.47 ps

amplitude

1.2 Meas 4 Z L)
X Hold Time
94

7ps
. M s 1]
At: 15.020 ns  1/At: 66.58 MHz TIE

3 Av: 4.861 mV| Av/At: 323.62 kV/s p'-36.13 ps

5 Low amplitude
t: 1.476 ns B Vil 7 - 1:16.496 ns
v:-634.798 mV | T i f} v:-629.937 mV

VA e (A

— Horizontal Trigger (Visual) Acquisition

Stopped

300 mv/div | 150 mvidiv | 300 mvzdiv ol 8 ol L are || T 400 ns Manual, Analyze
50Q 50Q DS fJs50Q DS Math!| Re 2 el SR: 25 GS/s 40 psipt InsideLimit > 4 ns Sample: 8 bits 16 Jan 2019

3.5GHz Wl 35GHz B ) 35GHz B RL: 10 kpts ¥ 50% U: 420 mV L:-432 mV M 255 Acgs 2:33:47 PM

tDS

tDH
tDSS

tDSH

DQ Eye

31



Test Results

File

Edit

Search 1 [Fe=1fe i)

Applications

1 -3.7078us 0.00005
2 36591 48660ns
3 -3.3481)5 311.02n5
. 4 -3.2995us 48.612ns
G et a VI eW 5 -2.9935ps 305.99ns
3 -2.9448us  48.660ns
Of S e arC h 7 -2.5300s 354.81n5
3 -1.8305us  709.53ns
|t 9 33.209n5 1.9137us
reS u S " 10 102.89ns 69.684ns
- " 158 0Ans 55 165ns
EaSI |y 12 271.46ns 113.41ns
. g3 52.837ns
n aVl g ate 14 450.63ns 126.33ns
15 499 37ns 48 734ns
through the 16 £30.73ns 131.36n5
17 679 43ns 48 705ns
q u al Ifl ed 18 805.84ns 126.41ns
19 854.52n5 48.674ns
r h 20 985.91ns 131.39ns
Sea C eS 21 1.03495 4897105
22 1 16660 131 67ns
23 1 214605 48 085ns
24 1.3410ps 126 34ns
25 1.3897s 48.691ns
26 1.7012ps 311.55ns
27 1.76990s £8.604n5
28 2.0564ps 286.51ns
Ch1
200 miv/die | 100 mividiv
1M 00
500 IMHz B | & GHz

Click on Results Table

Displays detailed results

ent Results X

Meas 1 623.00 mv

Top Top Ch1 1.0679 V 623.00fV 1.1590 vV 105.06 my 36 1.0679V

Meas 2 Base Base ch1 13937 mv -18.0%6"mv 614.91 mV 14217 mv 36 139.37 mv -18.096 mv

Meas 3 1RPRE 1RPRE Ch1 1.2573 tCK(avg) 586.88 mtCK(avg) 2.8340 tCK(avg) 81649 miCK(avg) 6 - -

Meas 4 tWPRE tWPRE Ch1 2.1095 tCK{avg) 986.88 mtCK(avg) 3.2983 tCK(avg) 963.67 mtCK(avg) 7 = =

Meas 5 1PST 1PST ch1 1.6120 tCK(avg) 272 35 miCK(avg) 3.5684 tCK(avg) 1.4789 tCKiavg) 3 - -

Meas 6 tCK(avg) tCK(avg) Ch2 491.70 ps 20764 ps 3.2794 ns 395.24 ps 16138 491.70 ps. 207.64 ps
Meas 7 tCL(avg) tCL(avg) Cch2 224.22 mtCK{avg) 51.014 mtCK(avg) 1.3677 tCK(avg) 181.34 miCK{avg) 16138 22422 mtCK(avg) 51.014 mtCk

p' 1.257 tCKiava)
Low amplitude
Meas 4
HWPRE
p' 2,109 tCKavg)
Low amplitude

Waveform View tPST :
- 1 B2 HO KAl

button

DDR3
measurements

Valid bursts

E—+F— &7
wow v _ gwwwwwww W w w Low amplitude

At: 4488 us  1/At: 222.81 kHz .088 ps C . Meas 6

Av: 111.882 mV  Av/At: 24.93 kV/s v: 830.866 mV tCK(ava)
! N p:491.7 ps
Low amplitude

tCL{avg)
P 224.2 mCKiavg)
Low amplitude
Search 1 wwren
garch: DDR Re.

(s
Search: Edge =
Events: 1

v

L1 . .
Horizontal r Acquisition
800 ns/div 8 s 7 Alemv Manual, Analyze
SR: 25 G5/ A0 psfpt Sample: 8 bits 11 Sep 2018
RL: 200 kpts 50% single: 171 2:09:22 AM

Stopped

searched and
marked indicated
by pink triangles

DDR3 waveform
Chl: DQ
Ch2: DQS

32



Reports ——— B

Meas 2 Eye Width DatafyeWidth  Chi,Ch2  20532ps 72483 p5 21291ps

Meas 3 Maomum VOHACIDQ ch1 9 780,94 mV 11159V 63376 mv 531

Meas 4 Maomum VOHDCIOQ (3] 91337 mv 78094 mv. 11159V 6337%6my 531
Meas s Minimum VOLACIDQ ch1 563.76 mv 11115V 71639 mv 42820 mv 531
Meas6 Minimum VoLpCoQ ch1 -563.76 MV sV 71639 MV a8 20 my 531
Meas 7 Positive Pulse Width  tDIPW-High ch1 56870 74539ps 2775415 279155 555
Measg Negative Pulse Wicth  1DIPW-Low chy 3018608 730885 1231905 224250 512
Meas 9 Faling Siew Rate SRQse-Fal0Q)  Ch1 3538 67973 Vins 46431 mvins 14992 Vs 23

Meas 10 Rising Slew Rate SRQse-fise(0Q)  Ch1 14873 Vims 27801 mvins 35290 Vs 747,52 mvins. 210 1
Meas 11 Mamum VOHH(AC) ch2 82297 my 7.
VOLSHH(AC)

inacrvn

10175V 50,465 mv/ 1370 8:

34575 my

Meas 12 Minimum

56161 mv

ARPST.
' £20.5 miCKiava)

SRQAf-FallDQS)
i -4.734 Vins

SRQG-RiseDAS)
' 5069 Vins

Search 1

Search: DDR Re
Events 38

Harizantal Trigger Acquisition
@ -~ 2w
21 Sep 2018

825:24 AM

» Analysis results are compiled into HTML & PDF report enabling easy

report management and distribution

* Report includes:
« Measurement results and statistics
* Instrument configuration summary
« Plot images

« Perform single run or statistical analysis across user defined
population count
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Detalled MOI Document

Tektronix DDR3 MOI

Tektronix JEDEC

DDR3 Analysis

Tektronix MOI
DDR3 Measurements and Setup Library

Method of Implementation(MOI) for Verification,
Debug and Characterization

1 Tektronlx MO!

2.4.1. Taking a Measurement

The DDR tab lists the double data rate (DDR3) measurements which includes amplitude
and timing analysis as sub categories. A separate license for DDR Measurements is
required for using these analysis tools.

To open the DDR Measurements tab:
1. Click the Measure Button in the Add New... Panel.

DDR3
Measurement |Seup File
! 800 MT/S 1066 MT/S 1333 MT/S  |1600 MT/S [1866 MT/S |2133 MTIS
Type Path
00r.3_soowrs | oRs_10sswT |00R3_1333T |0oR3_1s00mT |0083_1sssmT |ooRs_2133u]
FRead Bursts _ReadBursts_ |s_Reodursts_ |s_ReodBursts_ |s_ReadEursts_ |s_ReadBursts_ |s_ReodBursts_
Acizs aczs a7 Acazs a7 Acazs
DDR3_S0OMTs |DOR3_1066MT |DOR3_1333MT |DOR3_1600MT (DDR3_1866MT |DOR3_2133MT |
it Burses _writegursts_ | 3_writsgursts |s_wiissursts | 5_wiieurses | s_waesursts | weiegursts
ACLTS _AC176 _ACI7S _ACITS _ACI7S _ACITS
0r3_soonrs | oows_tossT |0ow3_1333uT |oors_1soam |ooks_1sssw |oors_zs33u]
Clock!Giff) | Clockniff_AC1 |s_ClockiDiff_AC |s_ClockDiff AC [s_ClockBDiff_AC |s_ClockDiff_AC |s_ClockDiff_AC|
i 76 175 175 175 175
o0r.3_soowrs | oas_10sswT |0ok3_1333T |ooRs_1soom |0083_sssswT |ooRs_2133u]
ockse) | clockse_Ac17 | s cockse_AC1 |s_clockSe_ACE |s_clockse_ACE |s_cloctse_ACI |s_Clockse_AcT
C\Users|Publi 5 76 75 75 75 75
€\ Tektronix| Te
tions | DOR| Set.
ups\DOR3 DDR3_S0OMTs |DOR3_1066MT |DOR3_1333MT |DOR3_1600MT (DDR3_1866MT |DOR3_2133MT |
oasise, weie) _writeseas_ | s_wriesenas |s_weiteseoas | wrresenas |s_weesepas | s wriesenas
acirs | _acs | _acss | scrs | _acs | _aars
0r3_soowrs | oows_1ossT |0ow3_1333u7 |oors_1soam |oows_1ssswt |oors_zs33u]
DQs (SE, Read) _ReodSEDQS |s_ReodSEDQS |s ReodSEDQS_ | ReadSEDQS s ReodSEDQS_ |s_ReodSEDQS
Acis acizs 75 acirs 75 acirs
Addk DDR3_S0OMTs |DOR3_1066MT |DOR3_1333MT |DOR3_1600MT (DDR3_1866MT |DOR3_2133MT |
Jawes _Atrona Ac | - Ao A |« Adertmo 4 |« adarcro A | adarcmd A | asarema A
175 ar ars s s s
03_soonTs | 0073_t0s6mr | 00313337 | 00R3_ 16007 | 00R 318867 | 00w 32233017
Overshoot / _OvershootUn | s_OvershootU | s_OvershootU | s_OvershootU | s_Overshootl | s_OvershootU
Undecshoot  Sertoot_AC3? |ershoot.ACE {dershoot ACE dershoot ACE |nershoot ACE [naerstootAcs
5 7% ™ 7% Ecd 7%

DUT Settings

Oscilloscope Settings
« Horizontal, Vertical and Trigger settings

Measurement Source Settings Table
How to make a manual measurement
Recalling a built-in demo session file
Reference to setup files

DDR Measurements Overview

 Read Burst, Write Burst, Clock, DQS,
Address Command, Overshoot and
Undershoot, Digital measurements
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« Enables Jitter and Eye diagram profiling iz s
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6-CMDDR3 — TekExpress DDR Solution

DUT PANEL
DDF "-:EJ.'{*» - @°°
DUTID [DUTCOT 1@
« | Acquire live wavelorms ‘Use pre-recorged waveform files
DDR3 ____ BCauus 22 oevcs [DOR3 | ¥
LPDDR3 - - e
. Dewice Profile
Speed Grades ----- Cinguiton= """ DaRate (800 ¥ | yme
oaded l vad Vref Alternate Thresholds
Preforences . JEDECDefaut * JEDEC Defaut - AC 175 typical)
Voltage Levels ---- JSSSSSS88 — & - —————— .~ " User Defined User Defined JAC 150
I~ 12 § |12 SR 2Aee
De-embed support
Burst Detection Method Interposer Filter . .
) DIVDGS Phsss Alonment e & I __ using .flt file bundled
Burst Detection Methods --SSSSssss - ———___ = | Chip Select, Latency + DQDQS Alignment ) User Defined with the app. User can
. Logic State + Burst Latency rovide their own .flt file
i

Probe Seftings

DASProvingType ClockProdingType  D'0MalProve Support for TLP058
| Differential v | Differential v NotConnecled | ¥ | === — =1 N, — =~ = — = .

e ——— : = Logic probes to

T —

probe CAS,RAS, CS
& WE lines

Analog' probes for
DQ, DQS and Clock

Q@ 7




6-CMDDR3 — TekExpress DDR Solution

Support for Filter Files Technology Package / Form Factor

Socketed — 78 ball/ 96 ball
Solder-down — 78 ball/ 96 ball

DDR3 Edge Probe — 78 ball/ 96 ball
DUTID [oUTOO! () DIMM Interposer for MSO
« Acquire live waveforms [ signal Debug Mode SO-DIMM Interposer for MSO
(Enables Ref, Math)
Use pre-recorded waveform files LPDDR3 Socketed — 216 ball
Devce [DDR3 |v Solder-down — 178 ball/221 ball

Device Profile Memory component interposer.

Balls on the bottom simply push

Data Rate |800 |Y | s Standard DDR3 socket on interposer, ready for into the custom socket on the target

memory component insertion.
Vdd [i’5 v

Also available without this socket.
Vref ﬁ 75 v —_—

Component interposer

socket w/posts
R

DIMM or Target

Disable v

Alternate Thresholds [ De-Embed Filter Files

AC 175 v

Signal Type
DQ DQS Clock

Burst Detection Method

DQ/DQS Phase Alignment v 1@
Trimode Probe Setup @

PODUBOOOOODRR0ONN
2000000000000 00000

.
0000000000000000
[00000000000800000

Interposers from Nexus Technologies
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6-CMDDR3 — TekExpress DDR Solution

Results Panel

Detailed results with
pass/fail, limits and
margins

@

AC-Overshoot(CK)
4 AC-OvershootArea(CK#)

AC-OvershootArea(CK)
AC-Undershoot(CK#)
AC-Undershoot(CK)

AC-UndershootArea(CK#)

® AC-UndershootArea(CK)

[# Vix(ac)CK

(#) VSEH(CK#®)
VSEH(CK)
VSEL(CK#)
VSEL(CK)

AC-Overshoot(CK#) ) Pass
_runt

AC-Overshoot(CK)_run1 ' ¢y Pass

AC-OvershootArea(CK#) ) Pass
_runt

AC-OvershootArea(CK) & Pass
_runi

AC-Undershoot(CK#) & Pass
_fun1

AC-Undershoot(CK) & Pass
_run1

AC-UndershootArea & Pass
(CK#)_run1

AC-UndershootArea(CK) & Pass
_run1

Vix{ac)CK_run1 & Pass
VSEH(CK#)_run1 ) Pass
VSEH(CK)_run1 € Fail

VSEL(CK#)_run1 ) Pass
VSEL(CK)_run1 ) Pass

0.000

0.000
0.000

0.000

706.768 m

499825m

348615 m

254739 m

-639.655m
798263 m
534571 m
-706.768 m
-499825m

NA

NA
NA

NA

NA

NA

NA

NA

NA

23263 m
-240429 m
1.132
924825m
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6-CMDDR3 — TekExpress DDR Solution

Reports

Teltronix:

TekExpress DDR Report
Report for DDR3 Measurements

Sewp Informarion
DUTID DUTDOT TekExpress DDR 1.0.061
Dase/Time 2019-04-02 005515 Tekbxpress FrameWork Version 4.5.990 78_INTERNAL
Suite Taansmner Tekicope Model ME064
Acquisiion Mode live Tekicope Fimmare [ 135007
vad 15V Probe CHI Modd TDP7708
et 07V Probe CHI S erial number Q100025
Altesnate Threshold ACTTS Probe CH2 Model TOPT708
Data Rate 500 MT/3 Probe CH2 Senl number Q100008
Over All Test Result Pass Probe CH3 Moddl TOPT708
Toral Execution Time 58 Seconds Probe CH3 S eril number P100003
Probe CHA Modd TLRSS
Probe CHA S evil number R G011
DUT COMMENT. | General Comment - DORS
Daga e Height Pass
Data Eye Wichh Pass
Data Eye Height
Sraremens. | Hesssro | Measured Value | Units TestResult | Mamin Low Limit Hioh Limie | padvonal
Wi = 612.509
Read Burst Dara Eye Height| 916447 my Informative | NA NA NA byl
, Search
Events = 150
COMMENTS | nA
Daxa Ere Wichh
g:;:nmm S‘H:T,W‘ Measured Value | Units TestResult | Margin Low Limit High Limit st
Min = 1,12Ens
Read Burs Deta Eve Wicth | 1175 " Informative | NA NA NA by el
Events = 150
COMMENTS [na
Back © Sy Tabie

TekExpress automated test report
file with detailed test results, setup,
margins and test images

e

::" i SO AR B ERIEY E

=l|- Fnlifel SHSpe MRAZpm 1000as MBdps Siddpe M

SO R MEARY BOANY ALBm M
i M UMD MDdpr SLbpn W
TV UV ATV WDV IR 6
LIV UV LBV WAV IR
LA A DR MDY I B
T A DR MDY I
Bim S7Sm WHm WHm UEm W
HMm MiSm GESm WMSm 1TEm 99
R R v LT e S
2048 Ve 10 Ve SO U AR L] 18
LT THA SGEeY SOV SLSmY 190
ARV SR TR WOOY MM 130

Wl AT LETm LADm TR

Num AR Wi SGOM METR W
1M0m 0000w LNTe LNTre 3ESpe 484
138 dps LG MRSps WEOp 5335
1T Wilps L%lm 130 JWSp 3
13Mm 1iMm LMEm THOE S 530
1085 ME LT M -

El

Dhijmg) Diimg)
B3 103 MED  BET WA

S man Ly UMEV ATV Wb TRV
BT mn LMY MRV SNV Wb HITY
SRR WL AN e WD TIN5
ST mat A M 3w MDY IRV
g"" Fefl  3M0m HTSm W ASim LEm
DR Bl IS MASe S GNSm 7MW
sAgm a5 aam  ama

= L~ m\l-::u-.
Ty R L 105w sos v dmn L0 e
S WOTne TMImW WSdwd B0 S8V 30
A R MESnE SEONY TRONY USGEY MY 30
DN panmap wEdm ANT 1STe 240 TIRE 39
Y s mOm G WEIm SE0E HETR IW
:.mn-u AHOm GB0s ISWes L30e MEipe 48
OH  ReOReh 0N SRSm L0Tm MiBp WADp 3
0N Rl U Mm m UMEm SASp 3
OEL R LSNm UMMm iw CABm M I
T I )
e meg  MES WAl SFR  EET  mE o
T R T T
FinnDOS Fefl 70 e A e GLS0 ir TO Vi 350 22
1

T T
i e DR, @

m
_ET
i

Paga 10f &

6-DBDDR3 test report. Saved
manually after debugging DDR
designs on the 6 Series MSO
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DDRA vs 6-CMDDR3

Feature Comparison

Features

DDRA (DPO/MSO 70k)

DDR3 Debug (DBDDR3)

DDR3 Automation (CMDDR3)

Persona

Design Engineer

Design Engineer

Design, Validation, Characterization

DDR3/LPDDRS3 Analog

100%

100% (DDR3 Unigue Measurements) ; Base

100% (DDR3 Unigue + Base

Measurement Coverage Measurements using setup files Measurements)
Digital Measurements Support Yes; only on MSO scope Yes Yes
Debug vs Automated Testing Debug and Semi Automated (DPOJET) Debug Only Debug and Fully Automated

Inputs Supported

Analog and MSO (Digital) channels

Analog and MSO (Digital) channels

Analog and MSO (Digital) channels

Visual Trigger (VT)

Yes

Yes

Yes

Limits Capability

Yes (Pass/Fail result in report)

No (All tests are informative; limits in MOI)

Yes

Burst Detection Method

1. DQ+DQS Phase Alignment
2. DQ+DAQS Phase Alignment + CS
3. Logic Probe + Latency

1. DQ+DQS Phase Alignment

1. DQ+DQS Phase Alignment
2. DQ+DAQAS Phase Alignment + CS
3. Logic Probe + Latency

Probing Mechanism

P77XX series + flex tips
P75XX series, P6780 Logic probes

TDP77XX series + flex tips
TLPO58 Logic Probes

TDP77XX series + flex tips
TLPOS58 Logic Probes

De-embedding Support

Yes; using SDLA

Yes; Manually using MATH subsystem

Yes; bundle static .flt files with
Compliance SW.

Reporting

Basic — Setup and Results with Pass/Fall

Basic - Setup and Results

Advanced — Results with screenshots
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Ordering Information

» Oscilloscope
> 6 Series MSO with a recommended bandwidth of 8GHz (Opt. 6-BW-8000);

* Probes
o 3x TDP7708 with P77STFLXB tips (DQ, DQS and Clock signal access)
o 1x TLPO38 (if the DUT supports Digital Channels)

« Software Options
o Opt. 6-CMDDR3 — DDR3 and LPDDR3 Automated Compliance Solution
o Opt. 6-DBDDR3 — DDR3 and LPDDR3 Analysis and Debug Solution
o Opt. 6-DJA - For Eye diagram and other detailed waveform analysis
o Opt. 6-WIN — Windows 10 OS (Required if ordering 6-CMDDR3)
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