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DDRAFfifg Z AT MR I

. JEDEC il *T{ﬁﬂiji’*'“ }E JEDECT}%E‘ 8 AC and DC Input Measurement Levels

300 z /’g. /\ /\ j 81 AC and DC Logic Input Levels for Single-Ended Signals
. . . U . U 8.1.1  AC and DC Input Levels for Single-Ended Command and Address Signals
* DDRE* 2:75 ﬁlc }:T‘I-E E’(J ‘[,)i '[,‘1“ ;Fl] % 'ri ﬁ[% & '[,‘1“ Table 24 — Single-Ended AC and DC Input Levels for Command and Address
DDR% —— e DDE2-8001066/1333/1600 o .
° -/B yml 'ara = — Ll
P_TI%EPE;Q%%EM 2 Hudls, ik, w T ca50 B i e S
VIH.CAAC) AC logic high Vref +0.175 ot 2 ki 1.2
ﬁf JE) e
— S5 VIH.CA(ACIS0) AC input logic high Viraf+0.150 Note 2 v 1.2
% *EI] U J B @jéi-i HT [E‘I / ,f% il:j‘ VIL CAACIS0) AC i:u];':tt l‘:zjlc Tow rexl'c.:e 2 '\-a-e:tz.lso v 1.2
Hﬂ‘ [Hil s j:ll» Zj] , AC/ DC EESIZ , S lew rat e, Vastramos Rgfme::(e:\'g]:_a;e fGL'AJD= 049 * VDD 0.51*VDD v ER
N nputs
ﬁ?l:l:l / ‘F '\/‘:Ij, EE g] ) %% NOTE 1. For input only pins except RESET#. Vref = ViefCA(DC).

NOTE 2. See 9.6 “Overshoot and Undershost Specifications”™ on page 125,

NOTE 3. The ac peak noise on Vggs may not allow Vit to deviate from Veemgne by mere than +/-1% VDD (for refer-
ence: approx. +/- 15 mv).

NOTE 4. For reference: approx. VDD/2 +/- 15 mV.

8.1.2 AC and DC Input Levels for Single-Ended Data Signals
Table 25 — Single-Ended AC and DC Input Levels for DQ and DM

DDR3-800, DDR.3-1066 DDR3-1333, DDR3-1600
Symbol Parameter Unit | Notes
MMin Max
VIHDOQDC) DC mput logic lngh Viref - 0100 VDD Veaf + 0,100 VDD v 1
VIL DQIDC) DC input logic low Ves Vref - 0.100 Vss Wraf- 0.100 W 1
VIH.DOAC) AC mput logie high Vref = 0.175 Note 2 Vraf -+ 0.150 Note 2 v 1,2,5
VILDOQIAC) AC mput logie low Note 2 Vref - 0.173 Note 2 Vref - 0.150 v 1,25
Vasmgme) Faferance Voltage for DO, 0.49*VDD 0.51 =VDD 045 *VDD 0.51*VDD v 14
DM mputs

NOTE 1. For input only pins except RESET#. Vref = VrefDQ(DC).

NOTE 2. See 9.5 “Overshoot and Undershoot Specifications™ on page 123.

NOTE 3. The ac peak noise on Vg,s may not allow Vper to deviate from Viemgpc by more than +/-1% VDD (for refer-
ence: approx. +/- 13 mV).

NOTE 4. For reference: approx. VDDV2 +- 15 mV.

NOTE 5. Single-ended swing requirement for DQS, DQS# 1s 350 mV (peak to peak). Differential swing requirement for
DQ5 - DQS5# 15 700 mV (peak to peak).

Tektronix
5 | 2011/11/10 Tektronix Innovation Forum 2011 Innovation Forum
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ﬁ‘ j? __Lg_[‘ Sample Address Mnemanics DataHi DataLo
2N ~ T2 [—————-—- DESL - IGMORE COMMAND
_ EE Eaﬁﬂsﬂ = EEY)?)—F’:[‘E‘ []ntéx =5 % 13 | 1lpal ACT - BANK ACTIVATE (S0#) Bank: 1
2N =] DN UL E, 7K) y I gy R DESL — IGMORE COMMAND
» \ 15 | —mmmmm——— DESL - IGMORE COMMAND
I l] § / E 16 | —mmmmmm DESL - IGMORE COMMAND
17 | —mmmm—- DESL - TGMORE COMMAND
HTJ‘%EIJ A | }—fFf = Hj' ]‘ETJ%I]_FIE&EHL 18 | 162F8 WR_— WRITE (5043 Bank: 1
— = —5‘ I‘_‘ ﬂ‘ LI E—— DESL - IGMORE COMMAND
N =] IS E! 7+ 20 | ——mmmm—me DESL - IGMORE COMMAND
EI / | t 21| e DESL - IGMORE COMMAND
S eW ra e 22 | ——mmmm—me DESL - IGMORE COMMAND
M FE E— WRITE DATA 00100000 00080000
:[: :I: l:l =3 l:l ---------- WRITE DATA PICEIRININIY] [IEIIIeY]
—_ |:]|j 7 )( |§| . [ — WRITE DATA GL000000 00800000
__________ WRITE DATA 04000000 02000000

(Setup/hold time) o5 | s ioggmuos | S0

26 | commmmes WRITE DATA 00000001 | B0AGO00G
— DQS/DQ/C'OCk skew L Tl WRITE DATA 00000004 _| 00000002

£ DORIT PR Meanii Dala A

£ DORET R Maqnide Dala Lo

B_DDR3D_28: Sample

B_DDR3D_2E: WrA_DatHi

REIELR W15 5 5 RGP PP ORI R e
— (A VI E I 7
—SDRAMIR A A f7 a5 1 E(MSR)
— L/ 5 A 3
—RHRIRAS BB 7 L
— il TAERS BT 7 BRI

1erun}x
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JE

FEE At

N
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e ESMHUE R
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DDR

266MHz
333MHz
400MHz

DDR2

400MHz
533MHz
667MHz
800MHz
1066MHz

DDR3

800MHz

1066MHz
1333MHz
1600MHz
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DSA8200 KRRk 58

kD)

DSA70000B R a3
=

DSA70000B i Ffj
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188 18 5 7€ F FEL B Al A 0

DSA8200 KA~ #s, A TDRIERFISSE 43t 844

(£:1
> >70GHZIRAE s 08 AR AR A FL 3 A9 i
> DGE T BHPTINEAS EEAN 7 93 (Z-Line)

> IMIRAER, (RUEATERHE B K R =

1]

Rl e e e

e
E‘ﬁ, fgj$‘ '3%%%7 = ALl \iu_.n AT “L T
’ 1§)EHTDR/TDT&S%%&{ﬁE@EXﬁ%#ijJ ﬂsu l];‘T%)_EE: E/‘J /%2 l]]-ﬂ mgzg ' | . : TDHJT] SIf) ] RLGC Eve Diagraml

Dls 1 Dlﬂps 200ps BDlﬂps 400ps SDlﬂp

> EELIIRERRE, e A TR i BE L | ==
b TE LA, TS TL AN P S B4 4 0 B Eﬁfx

T

,

200 v ; ;
EEE:E _I N | |
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400MHz
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400 s
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3
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e 8 o
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400
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« ONABHRRENE S EERM 7 e e TR

-« CREFETriMode™, 244t 7 ARHMBIES RESE, YUk Bt
I TR AV B A B 3,

o Nl RAMIDIMME B 1 g, MHiZRNE 5 &
AR (15

ER T

Rk

o FEHERE Rk

« TP \DRAM LBGA (F R 91 )6 B U o

+  {£DDR3 DIMM) K ¥mit 4715 SR P7500 TriMode Z4%L,
AEEER I EEFDDR3-1033 DIMM
FErADIMMICR  sssmsssesen
o XUHE, x8fFfiB g O, 720 P

o Wit £ JEDECHR 1
o [RMEHUERIRIEAS — LR
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TriModefR& M|

«  TriModeff H — KR KL 5DUTiER:, (Fr:
- fEgRESE: V+EIV-
- EAE N B HEAT ST B )
—  FE TRV
—  FEN T V-
- EAEAT IS M TR (V) + (Vo) /2

* DDRMAVE B 5K 72 7 H I 00 A 0 P, L 0 8

TriMode® access points

With TriMode® probing you can
work in traditional differential mode or
choose to include ground() for single
ended and common mode measurements
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%_Aﬁ DDR Analysis

' 1 | Generation, Rate and Lev

Select a standard Data Rate infDDRA.

#%#DDR Generation Y FEDDR %

% - ﬁ ] Burst Detect Control
Generation, Rate and Levels n

-[_] Data Eye Width

-] tDH-Diff(base)

B Sources -] ] tDH-8E{base)

-] ] tDQsH

-[_] tpasL
tDS-Diff(base)

© CCihacnl

@ Measurements

n Burst Detection

Trresl'mldsam&:aitg /

/ -
1 BRI & (G 5 0 R IR R o & ) 'Ibktmn}x
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Chip Select CS Mode
Ch4 Y Auto

CS Active CS Level
[ o.ov

A& HIChip Select HEFF

El7

Generation, Rate and Levels Detect Levels Bursts Table

Measurements Manual
Strobe Data

Sources High
| Auto |
Burst Detection hic}

|_Auto |
Thresholds and Scaling Low
A

1-DDRA H 5% & Read/Write Burst Detect Levels, B{7E 7 B H 1% &

Tektmnjx'
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"JBR AN B B 5E bR

BhP

DDR Analysis

Generation, Rate and Levels eTtical Scaling
Auto

Horizontal Scaling

Auto

i-DDRAH #/j1% B Measurement Ref Levels
(HRHEIEDECHIYE), BUIET EI HikE

iFDDRAH 3% Bscale, BIFEAE I,
R RN AR E

'Ibktmnjr
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WRTE J DDRFTA A= 2k

DDR Analysis

Measurement T

Write Bursts

SR Slew Rate(Diff _
SR Clock(Diff)
SRQdi Clock(Single Ended)

Di2E(Single Ended)
Addrezs/Command

DD Riﬂ!ﬂiﬁlﬁﬁ@%uburst Hburst, R, ZorBHeP, LG Eh
IRDQS, frA Lk Ak 2k
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H 3153 B ABR G T A burst B Eburst

o TE{EIRR. FRicAN =T A R/ BER K
- VRN EEA P e b s/ 5
- DDRATERT A /5 _LHATII &

| =z 300mvidiv 500 B3:8.0G6 | [ﬂmjnnv | 100ns/div 50.0GS/s 20.0ps/pt |
#TH 200mV/div 500 §3:8.0G6 Preview Single Seq
13D 300mY 10.0ns -115ns -15.0ns 0 acgs RL:50.0k
FATFY 200mY 10.0ns -115ns -15.0ns Aute November 06, 2008 15:46:5

Generation, Rate and Levels Detect Levels Bursts Table
« futo

Measureme nts Manual

Strobe Data

High
Burst Detection 0 [ATH
Thresholds and Scaling
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Jitter and Eye Diagram Analysis Tools
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=4 | Data Eye Width (Jpa,pos R

ey m % Tran& Non-Transition .- . “@ $ E':‘T”iﬁ]\ D POJ ET
FFiR [A]

-
O™

[/ C:\DDA demotDDR3 1086 msk
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RRENLTIfE

DDR Analysis

’ View n Overall Test Result: € Fail

B Mean  StdDev M * Population

.| 4.8486Vins | 822 52mV... m 2. 4805V/ns m

10.000Vins 0 Pass

1 5.0000V/ns & Fail

;CurrentAcq&isiﬁon 49120Vins  864.37mV.. 7.3138 % 26004 . 47134

(# tDQSCK-Dff, DQS, 64.037ps  26.775ps  47.143ps  -153.00ps  200.14ps

(+] tDQSCK-Diff, DQS -64.037ps 26.775ps  47.143ps  -153.00ps 200.14ps  Pass | ——

LthDQSQ-Diff, DQS, DQ 12.750ps  44.814ps 105:;?:3‘35 -139.99ps  243.32ps

() tQH, DQS, DQ 954.42ps  45.925ps 1.1vT:ms—l 832.27ps  275.23ps

Pass Fail [

N
|
P
-
|
|

Eye Diagram...
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© NS RCASH LEANF]
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P

Rd-R1 >

100ps=ipt
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v Generation, Rate and Levels Strobe DQS
Ch1 v
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@ Sources
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- Fasthcq iR strobe/datallg (LA ECk — IS MR B Eoll, T DR R 57 SR
(AN I~strobefg E)

- DPX (FastAcq, 30w wfm/s) flPinpointfili /& DhaE, (FIEEEW“F 2 NE AR R T

Teklrunjx'
36 | 2011/11/10 Tektronix Innovation Forum 2011 Innovation Forum
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