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DDR Evolution

Features/Options DDR4 (V) (Mbps)
3 4000

Voltage

(VDD/VDDQ/VPP) 1.2V/1.2V/2.5V s - 3500
- 3000

Vref Inputs Internal 5

- 2500

VREFDQ Calibration Supported/Required 15

- 2000

- 1500

Data Rate - Mb/s 1600~3200 X oo
DQ 10 POD12 ” - 500
0 : : : : 0
CMD/ADDR IO CTT DDR DDR2 DDR3 DDR4 DDR4
—4— Voltage (V) =—=—Speed(Mhz)
Bank Group 4

» Timing budget = 93ps @ 2133 Mbps
Data Bus Write CRC Supported

Data Bus Inversion
(DBI)

* 5% ripple tolerance down to 60 mV

Supported
» SSN effects impact timing and noise budget
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/O Interface — Pseudo Open Drain

« DDR2, DDR3 consume power at state 1 and O.
« DDR4 consumes power at state 0.

DDR2, 3(3L) — Push-Pull

—q_

DRIVER ~ [—| CHANNEL |

—L
\V4

v

RECEIVER

DDR4 — Pseudo Open Drain

0 :
—C . !
DRIVER U CHANNEL :I D_
_l[ RECEIVER
\VA

http://www.micron.com/-/media/documents/products/technical%20note/dram/tn_4003_ddr4 network_design_guide.pdf
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Data Bus Inversion (DBI)

* Drives fewer bits LOW
* Enables fewer bits switching

o Minimizes SSO effect. [conwler | | patasus | | wemoy
DQOD | 0 1 uru_i £ Ur‘} 01 nﬁ}
DQ1 111:11:: 010:1: 110:13:
DQ2 uunllu: 1:}0:1: anu:n:
DGz |0 1 1|u: 11 1:1: 01 1:{::
DO4 a1n||n: 1 10:1: 0 1 0:0:
DQ5 1u1:u: 'uu1:1: 1n1:n:
DQs |1 1 1:0: Y01 1:1| 111:u|
b7 |00 0] 10 1|_1: 0 0 1,3:
DEI_n .D 110 o

Mumber of low bits 5 3 48 4 3 41
Read Write

If more than four bits of a byte lane are LOW:
- Invert output data
— Drive DBI_n pin LOW

If DBI_n input is LOW, write data is inverted
- Invert data internally before storage

If four or less bits of a byte lane are LOW:
- Do not invert output data
— Drive DEI_n pin HIGH

If DBI_n input is HIGH, write data is not inverted

http://www.micron.com/-/media/documents/products/technical%20note/dram/tn_4003_ddr4 network design_guide.pdf
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Source Synchronous Bus

Controller

LA
!

Strobe

Data

Memory

o

Delay
Bus clock

Strobe mput from core

!

Data input from core

i

e e

/

 Data & clock is instead of data & strobe In source

synchronous system.

* Launched time for data and strobe at drivers are controlled
by bus clock. Strobe launched lately by a delay unit.
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DDR4 DQ Rx Compliance Mask

TdIVW_total

 DQ mask is instead of
Step/Hold time.

e DDR4-2133
— VdIVW __total/dv = 136 mv
— TdIVW _total/dj = 0.2 Ul

* Vcent_DQ(pin avg) is
measuremed on-the-fly

Vref variation
(Component)

 Input Slew Rate over A R o)
VdIVW_tOtaI (pin a\_rgq-“ ''''''' { '''''''''''''' l ____ —t= | Total
— SRIN_dIVW =9 V/ns o
TdIPW c e®

JEDEC DDR4 SPEC. T — — — ==



BER is Matter in DDR4

* DDR technology offers data rates of 3.2Gb/s or higher.

* Noise and jitter affect the signal integrity and its overall
reliability.

 DDRA4 spec defines
the data-valid window In
terms of a BER of 1E-16

LONG LONG ... TIME
TO RUN MILLION BITS
IN TD SIMULATION
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Allegro Sigrity Solutions
- Power Aware DDR4 Analysis
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. . . Front to Back DDR
Allegro / OrCAD with Sigrity

Comprehensive Front-to-Back Solution

Cadence Advanced pre-layout and in-design analysis capabilities

Exploration Realization Analysis Signoff

Pre-Sim Schematic SI/PI |O-SSO
& Design check

Layout
> > > []

Industry leading post-layout verification, post-layout

signoff, and system-level simulation for DDR and SerDes i"')Ig”ty
» Allegro Sigrity SI Base enables: » Allegro Sigrity SI Options enable:
— First order (ideal power/ground) analysis — Detailed sign-off analysis including 3D Full-

Wave modeling
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Front to Back DDR

— byte lane 0 —

Design and Analysis

DDRXx | byte lane 2 Bl DDRXx
Memor byte lane 3
Al Fvielanes Bl \emory
~ byte lane 6 ]
byte lane 7
Schematic DDR3_OBM
DDR3_MEMCTRL DDR3_MEMORY
oors Ol TOP_DDR3_OBM_ADDR TOP_DDR3_OBM_ADDR T
— TOP_DDR3_OBM_CTRL TOP_DDR3_OBM_CTRL S
T, TOP_DDR3_OBM_DATA TOP_DDR3_OBM_DATA e
& .i jo:l.. L] -.:'
‘I - LR
| ‘. .
" X X

—
- Auto-Routing
& Tuning
C M
Controller Chip Package PCB Memory

f'
> o o

VRw cadence’

SSN/SSO Analysis in SystemS|



Signal Integrity with Power Aware ©

Signal data only

_ Predicts
. ..~ Significant
SSN Risk

Signals, accurate planes, vias Simulation with all power delivery effects

= Transmission line only analysis can’t reveal the real signaling among ICs
In current high speed parallel bus design.

= High-speed parallel bus with power-aware analysis can help to identify
design defects and find out the root cause behind the problem.
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|O-SSN Simulation Flow

GDS MCM

Transistors model LEF/DEF

_IIIIIIIIIIIIIII'I

BRD

IBIS model |0 Model
Conversion with Extraction with
T2B XcitePlI

b e o

SSN/SSO Analysis in SystemS|

N R A e
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X Time

Width1: Eye Diagram

W Woltage

544 mV
515.26 mV

CDNS Results
Tek Results

(=
(ol
=
o
=]
W
(]
14

GO0

< = 468.82 (ps)
500

Tirme (ps)

400

Measurement | Eye Diagram

Simulation
N

100

¥ = 0.564107 ()

e

\-UU\-IIce

g0o0

200

“woltage (W)

Validating the SSO simulation results



SystemSl Testbench - Quick Explore

« Multi-Topologies what-if analysis

 Varied built-in templates for
Discrete, Terminator, Tline
models.

» Supports AC, Trasient simulation

v
i)
v

Tud Aud o
W T—
om—
Discretet 000l ¢
~ AN

wnyzy
=
=
o

p= P p = ) T
- f- g—o (=}
p = p p= iyl 0
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SystemSl| Testbench — Constraint Driven Flow

» Supports Constraint Driven flow o -
by transform the topology to : = =
SigXP.

 Constraints can be embedded }
to drive physical layout.

|

-------

Discred
Hax Parallel Wiring User-Defined Signal Integrity U=zage
Switch-Settle Prop Delay Inpedance E=l Brop Delay Diff Pair . W ® . ?
S0
Exi=ting Rules 3
From To Fule-Type Hin-Delay Haxz-Delay
~ .-

CONTROLLER . 37 MEMORY1 E3 LENGTH 5000.00 MIT 7000.00 MHIL

Pin=-Tee=s Rule Editing
Hame UT=age
From:
411 DEVES-RCVES
COHTROLLEE. 87 IO To:
DREIVER-RECEIVER ———
LONGEST./SHORTEST | Add
HEMORY1 E3 U Fule Type: |Length vl | Hodifv |

Delete
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SystemsSl

Workflow: SystemSI

X

Parallel Bus Analysis 4]
Bus Setup @)
Load a New/Existing Workspace
Assign IBIS Models
Edit Bus Models

Simulation Setup
Set Timing Budget
Set Analysis Options
Check Signal Connectivity
Run Bus Simulation
Simulation Results )
Show Simulation Curves
Erowse Results
DDR Measurement Report  (4)
Generate Report
Export Report
Show Measurement Results

Customize Workflow

i

- Parallel Bus Analysis

<

Package

PCB

P
VRM1

T

M
DIMM Memory1

m

[ =20 Curves (Time Variation)

i g TN B

i1 | Waveform -

{ AC/DC Threshold: <None>

|v|VREF(d:)M:‘GElﬁAS |28 | Mask{<None>

Jtter: Display Mode{<None> ||

{ Eye Measurement: UI (ps){4:

|| Typelreguiarbye [=| 5

Tnggarpennd:[nmmgw H EyaAperture:[T,apm.d -| Min Tac Width (% of UL}

Range (ps)31

Curves

[ Pkg Pin

153 Power & Ground

wWoltage (V)

Yoent_DO = 081648 (vydi

Loaded Curves

Time (ps)
result\chSim_128bits x\Data Write Fast Fast\DiePad\Memoryl DQO.ci

=3 result\chSim_128bits_x
=23 Data_Write_Fast_Fast

Channel Report

Tue Jun 03 01:35:17 2014

=3 Memoryl
Die Pad
D General:
&-Ca3 bl
@ Data Rate = 2.4 Gops =
-0 DOl Number of Bits 104025
-0 DQ2 Measurement Delay 200 nsec
O D3 Channel Coding No
.0 DQ4 Primary Driver = Controllerl DQO
O DS Data Pattern User Defined
& DQ6 Number of Aggressors =0
o g7 Characterization Data = E:\AETraining 166\Sigrit
-0 DQS_t-DQS_c
[3 Pkg Pin
Jitter Inputs:
Eve Contour Measurements:
Eye Height = 547 mv
Eye Jitter = 0.06 UI
Eye Norm Jitter and Noise (NJN) = 0.59
BER Measurements:
L1}
&
3D Eye Density AN N RSO = o

£ [ result\chSim_128bits_x
= Data_Write_Fast_Fast
-3 Memory1
1[4 Die Pad

DQS_t-DQS_c

Task orientation workflow
Block based system level environment
Sweep simulation to cover as many corners as you need.
JEDEC based measurement Report
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Model Connection Protocol Editor

Mem_U1 Mem_U2

 MCP Header and
: : & ]
Connection Editors o - - - -
enhance ease-of-use e —— e ———

M M
Mem_U10 Mem_U11

 Given Pin-Node-Net :

P rt

. . [
Block Mame: Contraller Block Name: [Tuinet |
mapping definitions ) —— "
“ PinName / CkthlodeName / Nethame PinMame [ CkthodeMame [ Nethame =
simvssQ L 38 [ref V550
62 /62 /DQ4 62 fe1/DQ4
64 /64 /DQ6 64 /g1/DQ6
67 /67 /DQ7 67 /h1/DQ7
69 /69 /DOS 69 /f1/DQ5
= 75/75/1DQ5# 75 /i1/LDQ5# =
77} 77 /LDQS 77 fi1 /1DQS
* Supports M to N nodes
82 /82/DQ3 82 /d1/DQ3
85/85/DQ2 85/c1/DQ2
= 87/87/DQ0 87 /a1/DQ0
m L 9494 /DQB 94 /ki/DQ3 L]
appl ng - 96 /96 /DQ10 96 /m1/DQ10
99 /99 /DQ11 99 /n1/DQ11
101/ 101 /DQ3 101/11/DQ9
104 / 104 / UDQS 104 /s1 fUDQS
106 / 106 / UDQS# 106 / t1/UDQ5%
111/111/DQ13 111/p1/DQ13
113/ 113/DQ15 113 /r1/DQ15
116 / 116 / DQ14 116 /q1/DQ14
118 / 118 /DQ12 118 /o1 /DQ12
= Unconnected Signal Net(s) = Unconnected Signal Net{s)
2/2/CLKIN
@ Auto Connect H Auto net property overwrite
Connection definition
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Settings | Resuilts |

Sweep Cap abl I ItIeS Sweep Mode: | Gircuit Simulation v

Sweep Type: [Elus Parameters | v|
[ | Swe e p m O d e Property Value
. . . . Ideal Power OffF
= Circuit Simulation Data ke (G 2.133

- Frequency Response
= Sweep type Settings | Reaits |
[+]

Sweep Mode: [Circmt Simulation

— Bus Parameters ) |
weep Type: [Memnry Parameters
— Controller Parameters Memory: [Memory1 -
- Memory Parameters G:’“”’ el CRRD
. roper diLe
- Sp|Ce |\/|Od€|S ‘ Stimulus Pattern 10101010..
Stimulus Offset (1]

Settings | Results |

Settings | Resllts |

Sweep Mode: | Circuit Simulation B
|

Sweep Mode: [Circuit Simulation | v|
Sweep Type: [Cuntuller Parameters | b

Sweep Type: | Spice Models |
st

@Mudel File O Inc OF‘arameter

Blodk Model file Property Value
PCE D:\SystemSI\PBA_DDR3\pba_04 Sh:mulus Pattern 10101010..
| VM D:\SystemSI\PBA_DDR3\pba_04 Stimulus Offset 0.5T
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Analysis Options

.
Sirmulation Controller

| Simulator—
| Use Channel Simulator for Data Bus Write

Circuit Simulator—

HSPICE |D:'{Tools\synopsys\H e

&) SPDSIM
Characterization .V
Duratior|3D |r 1-'rnea;1 |1.- ’

Circuit Simulator Options | Char 4 P

* Add global .option and .indude commands
=They'l be used for time domain characteri
.option delmax=5p

Channel Simulator | Windows 64 Bit hd
Simulation Name
Automatic ) Custom

Restore Defaults

Simulation Configuration Data Bus Write

Ignore Time: ns # of Bits: | 100000|
Bit Sampling Rate: BER. Floor:
# of Bits for Display:

Evye Distribution
Method
(®) Time Domain Waveforn

Statistica
BER _Eyes——————
BER._Eye generation
Criteria
Time scale (eye width)

Voltage scale (eye height)
Both time and voltage ‘

LEERs: |-12 |

Stimulus Definition & Model Selection

Data Rate: Gbps  Clock Period: T = ns Bit Period: UL = ns

Controller | Memory |

Bus Group/Signal
E..

Stimulus Pattern

1000110101110001...
1000110101110001...
1000110101110001...
1000110101110001...
1000110101110001...
1000110101110001...
1000110101110001...
1000110101110001...
1000110101110001...

10..
oL,

10 Model Filter: |

Can simulate with SPDSIM or HSPICE
Specify which Bus, Corner, and directionality (Read/Write)
Specify which memory components to be active
Define stimulus pattern to use for signals, random, or PRBS
Specify Transmit, Receive, Standby IO models for bus

Channel simulation engine is integrated

Stimulus Offset {ns)

Default
0.5T
0.5T
0.5T
0.5T
0.5T
0.5T
0.5T
0.5T
0.75T
0.75T

Transmit IO Model

DQ_34_2400x
DQ_34_2400x
DQ_34_2400x
DQ_34_2400x
DQ_34_2400x
DQ_34_2400x
DQ_34_2400x
DQ_34_2400x
DQS_34_2400x
DQS_34_2400x

Ok

WLO/ClkMeasDelay |¥|Memary Blocks Share 10 Models

Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal
Timing Ref
Timing Ref

Cancel Apply
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Yaoltage [v)

Yaltage (V)

Valtage V)

| =
=T
[ &
o
t
1
|
|
1
1
|
! =
T I &4
1
|
|
1
1
|
I
1
! =
T =
| |
1 1
1 1 1
| | | |
1 | 1 1 t + t f 1
1 | 1 | 1 T o — |
| T T T T + |
| T | |
—— =
T T S L I B
— — = = = = n_-
=
T T T T T o]
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
I S R T
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| | | | |
F-t————A————f————ft-———f-———— r—F &
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
oLk L |w
1 1 T T T T —
1 1 1 1 1
1 1 1 1 1
1 1 1 1 b 1
1 1 1 1 e 1
1 1 1 1 i 1
1 1 1 1 Ea 1
e it e e e el ! el
1 1 1 1 i 1
1 1 1 1 3 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| | | | 1
F~T-——=7-~==7—-—~—T7-— =TT WO
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
1 | | 1 |
T
t t t t T t =
(=2 o (=2 (=2 = (=2
[i] [i] [il] [] []
=T o o — -
T T T T
1 1 1 1
] ] ] ]
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1 "
Y SR R i
1 1 1 1 o
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 | | |
———r-———fr-——t-——t-F &
1 1 1 1
1 1 1 1
] ] ] 1
1 1 1 1
1 1 1 1
1 1 | 1
_—— L L1l ___ 1l w
I [ [ | —
1 1 1 1
1 1 1 1
1 1 1 1
1 | 1 1
1 1 1 1
1 1 I 1
——bm—— b —— | 2
1 1 1 1 -
1 1 [ 1
I 1 ] ]
1 1 1 1
1 I 1 1
1 1 1 1
¥ 1 | | |
&~ ———r~ " r=—-r-—-T1-""T7T- W
Ty | 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
I 1 1 1
—t e E—
t t t —- =
2=} =T 8] =
= = =

Time (ns)

Tirme (ns)

Time (ns)

* Impulse Response

impulse response

* Bathtub curves

» Jitter/Noise aware

Log BER (v)

Log BER

Waltage (V)

——F=—a==—F=—F=—F==—==F=——F-=} =
1 1 1 1 1 1 1 1 -
1 1 1 1 1 | 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 | 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
| | | | | 1 | 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 | 1 1
1 1 1 I 1 1 1 1
I B N T N SO NN NI S
Sreltien — | I |
O L T T I T T |
I I T T T T T 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
| | 1 | | | | | )
T "~ r~"r=— 1= "7~ ~"T-"T~7 o
1 1 1 1 1 1 1 1
1 | | | | | | |
1 1 1 1 1 1 1 1
1 | | | ! ! 1 |
uﬁJJ|_\|_|_|_|_
——T T T T T 1
é | 1 1 1 1 1 1 1
I 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
Fo 1 1 1 1 1 1 1
He—d——d—— bk —— b ——d—— = — b ——4——L =
n 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 | | | | | | |
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
_ 1 1 1 1 1 1 1 1
] ] ] ] ] ] ] ]
t t t t t t t t
T T T T
T T
1 1
| |
1 1
bemdo | T
1 1 =
Y——
i
|
1
1
1
1
U
] =
|
1
1
|
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1
|
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1
1
1
1
1
1
1
| o
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| T
|
1
1
1
|
1
! il
TTT =
\ T
1
|
t
(2=
V
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1 | 1 1 | 1
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1 I 1 | I 1
1 | | | | 1
| I ) i 1 =)
Fa-—f-——r-— R i i ik ‘Sl il
1 | / | I 1
1 I 1 I [ 1
1 A I 1 1 I [ 1
1 ¥ I 1 [ [ 1
| I | [ [ |
1 I 1 1 | [ 1
1 I 1 1 | [ 1
| | | | | i | ©
-7~ FF S =
1 I 1 1 | 1 1 DU
[ I | | i | | =
1y | 1 1 | 1 1 o
[ 1 1 i 1 | =}
f | | i | | =
o
1 1 1 | 1 1
1 1 1 i 1 | o
| | i | - &
! ———f--+-—f =4~ k-
I 1 1 i 1 1 =
| | | ] | |
1 1 1 I 1 1
1 1 1 I 1 1
| f | | I i |
1 I 1 1 I 1
1 f I 1 1 I 1
| I | | I |
() _llr R S A, |-
1 I I 1 =
| I I |
1 I I 1
1 | I I | I 1
| I | | I |
1 I 1 1 I 1
1 1 I 1 1 I 1
| I | | I |
I | I - I ; | o
[ =T SR - =R N R = R <}
= = = = T F T

Amplitude (5)

Bit Fernod (volf)
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DDR4 Report Generator — JEDEC SPEC Aware

AC and DC Logic Input Levels
Threshold: | ppR4(AC 100/DCT5) - AC Threshold {mv): |1EIIZI | DC Thresheld {mV): |75

 DDR4 threshold
Single-Ended Signals (V) | Differential Signals (V) |
) M e aS u re VR E F Case # | Corner VIH{ac) min | VIL(ac) max | WIH{dc) min | VIL{dc) max | VREF(dc) veRQ

th fI 1 Typ on-the-fly on-the-fly on-the-fly on-the-fly on-the-fly 1.2
on-tne-
y Measurement Opbions
° DQ maSk | [¥] waveform Quaity Eye Quality Timing v DQ Mask || Delay
SpeCIfI Catl O n Spec Yalue Unit Usage
param eters = 9k
= Vref
Vref_max 0.77 VoD Yoent_DOQ
Yref_min 0.45 YVDDQ Yocent_DOQ
Vref_step 0.0080 VDDQ Yoent DO
Vref_set_tol 0.0015 VDDO  Veent DQ
= Mask
VdIvig 136 my D) Mask
TdIviy 0.2 LI D) Mask
Max tDQ52D0 0.17 uI DQS2DQ
Max_tDQ2DQ 0.1 uI tDQ2DQ
Min YTHL_AC 186 mV YIHL_AC
Min TdIPW 0.58 U1 TdIPW
Min SlewRate_Mask 1 Vins Min SlewRate_Mask
Max SlewRate_Mask 9 Vins Max SlewRate Mask
Min SlewRate_AC Swing 0.2 Vins Min SlewRate_AC_Swing
Max SlewRate_AC Swing 9 Vins Max SlewRate_AC_Swing
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DQ Rx Mask Support in SystemSI| for DDR4

Yoltage (W) EYE Dlag ram

fter rmargln:

* Derive Vcent_DQ level on-the-
fly from raw waveforms for each
DQ signal

« Automatically position and
evaluate DQ mask vs. eye

Yaltage (V) Eye Diagram

e e T T
o= —_— -::- -::_ “ﬁ:— ==

TdIVW_total

Deterministic
vdivw | _ _ \)(/ veenf Uqlpinavg) = | o JvdIVW_dV
i N = VIHL_AC
.' Y
b N J \
=S
TdIVW_dj
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JEDEC Type Measurement Report

 Raw waveforms are automatically post-processed to take
measurements

sRepartl il
Heport 1 himl *
= T T 1 T
I l l DS |B3
® || Nore:Nd = Not Applicable: WMP = No Mearurement Possible. ) )
Overshoot ~——
’ . DG Min Min Mm Max Max Min Min Min Max Min Mz
. Mezurmnean | 7T Q| Complimes | Jitter_magin | Neise_magin | 1DQSIDQ | DQSIDQ_BC | 1DQIDQ | VIHL_AC | TAIPW | SewRae Mask | SewRate_Mask | SewRate AC_Swing | SewRate_AC_Swing
R Mask (ps) ] s (ps) ps) (mVy (ps) (Vias) (Vins) Vins) (Vs
ye q u a. I y Warst Value 135 241 171341 4269 | 617201 12344 |a7sesz 396378 [323376 431064 309434 422487
R Signal - - . All ) ) R - , .
E t g I I | (Wavelors) D06 jitet} Dpo7 fales] Smus | D DO6 | Dos fale DO Do
| 4.3 DQ Mask Report - Vref_set_tol(+) »
g ( ) e g I ABM LI Waveform - BESS Hee g I OB
AC/DC Thoeshokd: < Mones | VREFiDCHVI{0A1048  E | Masi <hemen T —r—— B e Fad
e Displiy Mode <Mones. | a8 5: 0o ‘iahage (i) Wavelorm Guality Criteria Avea (vong)
_— y W Eye Mespuserment: Ul (psh436,567 | Trigger Pesiod: Tuminghiel | 7| Eve Apsture! Trapezoid || Min Tac Width [% of US| Ramgtpil (3 A v - a0ze
- gi ogz 400 20 ' . I
& []2a Pleg Pin R . 0a3 e | ]
B rﬂmll’\jh!iri_‘?ﬁhin_v Vohage (V) Eye Diagram B o £ 3 7 ‘ oo
B Drn_Wribe_Fast Fast =] -1
B3 B Memeeyl B oo
1 e ad =] e -+ 0015
i ) Power & Geound O& pas o0
B ] I- nm
om B Measurement Type 150 i H Io
s efiorm Qualty Crtena 100
! ! Fooos
50 ____:__1
T 5 10 1% 20
oaded Carvet [ 200 a0 [0 00 Cyele
Tume fas) 6 Overshostresuschtim 1 it Dot W, Fost T DiaPac Mhame

result' chdim_128bies_«\Data_Write_Fast_Fast\DiePad Memany]_DCH.c

 Criteria plots, waveforms, eye diagrams all linked to reports
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Summary
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Power Aware Memory Interface Design and Analysis

4.

Key features of Allegro Sigrity Power-Aware S| Option

* Allegro Sigrity Power-Aware Sl addresses the challenges associated with source
synchronous bus design

* Industry-leading interconnect extraction and power-aware IBIS modeling
technology includes the non-ideal power and ground effects

* Concurrent simulation of signal, power, and ground accurately determine Setup
and Hold margins

* Comprehensive, automated JEDEC-based measurements and post-processing

* Easy-to-use environment featuring popular memory interface compliance kits is
highly integrated with layout allowing engineers to efficiently close on memory interface
timing

A, e el N eskew Wil
1 e T = -

-~

+  Active 10 | | [ 2 L
* Chip . T2B > | g s
« Packa ge #, ‘—— e l N
PCB._" XtractiM > | . | | . | Note: Package and Chip
e 7 extraction technology
(e e o | sold separately from
5 ¥ : Allegro Sigrity Power-
CEitaD] L N / | | | = | Aware Sl Option
. S8 £ e o
ity
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Summary

 DDR4 brings new challenges to signal and power integrity
domains
— Data rate jumps 50%
— Power supply drops 20%

 Allegro Sigrity integration simplify analysis flow.
* Design check before TD simulation
* Power aware SSO analysis result close to real situation.

* New analysis technigues are required to evaluate Rx Mask
for Data per JEDEC specifications.

« SERDES analysis technique is employed for BER
calculation.

« JEDEC type compliance sign-off report for DDRA4.
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