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QDR®-IV v
i RTR o "y n o o " Q- R )
A v c U T B ARTR 18 " HET MTIST A
17 QDR-I+a QDR-Il+ Xtreme QDR-IV RTRv v A * QDR-
v QDR-lI+ b HOA Y~ QDR-IV A
1.RTR
RTR and Bandwidth
ax
3xX
2%
1X-
0 -
QDR-II+ QDR-II+ Xtreme QDR-IV
QDR-IV |~
A QDR-IV " HP” SRAM u H i} D~ @ T Y 667 MHz H -
I ¢ W 5@ A
A QDR-IV " XP” SRAM u Ne H i} D~ @ T Y 1066 MHz H
o 0 0b W 8a A & * QDR-IV XP L 2132 MT/s RTR 153.5
Gbl/s A
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QDR®-IV
2 QDR-IV
1: 3 QDR-IVSRAM » A
1. QDR-IV
QDR-IVi Ha ¥ 0o~ H ) Q bAHe o Y
° fo b A
QDR-IV @ o " yw 188  36B I/OA
o QDR-IV" W ui O o 6 LHe o A
Ly~ QDR-IVT LH” vy 0O " SDR™ DA
b QDRIV Hae b ' W 1066 MHz " QDR-IV XP SRAM™ ~ "
667 MHz Ne " QDR-IV HP SRAM~ A
QDR-IVa 3z b '
1. (CK,CK#) 6 o H"
2. (DKA, DKA#, DKB, DKB#) & ~HT
3. (QKA, QKA#, QKB, QKB#) 6 FH”
i QDR-IVi i Ny v w Y a A
E . . . -
& QDR-IV ON/OFF E G A wu Loy, A
5% QDR-IV u a a ovyi L) ON/OFF e ~ OoDT” A
~ ODT” v W' 40a 50a 60a 100 120 YA
QDR-IV~ G P P A7 " - Ty bw
- ) o it U D A"y O A ' Q b 37y
6 vA
Q 0 QDR-IV Ne o H Q 0 G nw A
ECC QDR-IV: % :if "ECCTT s M 3 " SER™ A
QDR-IVi b 6 La a - VH” A
QDR-IV JESD8-24 %, N ~ POD” f . JESD8-16A %o 0 /
/O H* ! " HSTL/SSTL™ H® APODa 11V+50mV 1.2V 50 mV I/O Vppo
HSTL/SSTL ¢ 1.2V+50mV  1.25V 50 mV I/O Vppg A
L 4 QDR-IV a 13V#40mv ) A" Voo~ A
QDR-IV t =, 361 p |~ FCBGA” “ i W 21 mm x 21 mnv
pitch™ w 1 mmA
ITAG QDR-IV b JESD8-26 %o JTAG 1149.1 o~ b 1.3VLVCMOS
HY A
" H ~ a " YA
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>

QDR-IV 0

L POD

2. o

A[24:0]
([20:0] for x36, [21:0] for x18)

AINV AP PE#

CoreVpp =13V

[

VREF

>

HSTL/SSTL o

POD: Vppg =1.1 0r1.25 V
HSTL/SSTL: Vppg = 1.20r 1.25 V

Port A

LDA#, RWA# —»

DINVA[1:0] <::'I>
DKA[1:0], DKA#[1:0] |:>
DQA[x:0] (x18/x36) <:>
QKA[1:0],QKA#[1 :01<:

QDR-IV

Port B

<4— LDB# RWB#

<:> DINVB[1:0]
<:| DKBI1:0], DKB#[1:0]
<:> DQB[x:0] (x18/x36)
:} QKBI[1:0],QKB#[1:0]

QVLDA[1:0] QVLDBI[1:0]
ZQ,ZT CFG# RST# CK,CK# LBKO0#, JTAG
LBK1# Signals
3 w
QDR-IV SRAMT Ha O o4 o A o BA 6~y He o Y U !
K v Q - [ D A
QDR-IV T~ @ o a 10 “ATA o A - © CK”
SR N - o B S CKTon s CK# st 1 st A LH" " LDA#a
LDB#a RWA# RWB# y 1 O " SDR™ b~ G b Q bAHG o~ DQA
DQB~ i O " DDR™ o A pi 2 0 A » T yu x18 x
36A
QDR-IV XP SRAM pi Wa ® ANe bW Vv a ® - ) Y RTR
b A
3.1 H”
A ckick# b i} L * An-A03 AINVA LDA#3 LDB#a RWA#Y | RWBH#A CK/ICK# b
Le™ T A
A DKADKA# DKBIDKB# b ~ Q " - A L " Q T A
QDR-IV SRAM  » T2 v 7 L " Q H A
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~ x18 x36
DKAO/DKAO# L DQA[8:0] L DQA[17:0]
DKA1/DKA1# L DQA[17:9] L DQA[35:18]
DKBO/DKBO# L DQB[8:0] L DQBJ[17:0]
DKB1/DKB1# L DQB[17:9] L DQB[35:18]
A OKA/QKA# OKB/QKB# b G v F A L F OO
QDR-IVSRAM ® '3 v F L 0 H A
3. ¥ L 0 "
¥ x18 x36
QKAO/QKAQ# L DQA[8:0] L DQA[17:0]
QKA1/QKA1# L DQA[17:9] L DQA[35:18]
QKBO/QKBO# L DQBI[8:0] L DQB[17:0]
QKB1/QKB1# L DQB[17:9] L DQB[35:18]
/I LH” F b CK/CK# A ~ b DK/IDK# ~ A
yway G o T a * DKA/DKA# DKB/DKB# i
YT CK [ DKx ® tekok” A
QK/QK# ¥ p  PLL A L CK/CK# - i YT CK [ QKx
" tekek” A
3.2 n b
Q o L =~ LDA#a RWA#3a LDB# RWB# R\
~ ~ CK” 4 o A L~ A ~ 7l o B A
4 o A o B n » pA
4, o A o B Q b
b Qb
o A|LDA#=0 RWA#=1|LDA#=0 RWA#=0
o B|LDB#=0 RWB#=1|LDB#=0 RWB#=0
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3 4 " ga b ~ RL” "~ 6 QDR-IVHP SRAM™ fa RL ~ 6 QDR-IV
XP SRAM™ ~ DQA F o A o Art 0¥ READ D CKH":: 1 - RL
A
e " WL "~ 6 QDR-IVHP SRAM™ 5@ WL "~ 6 QDR-IV XP SRAM™ ~
o A Q D DQA At 0% WRITE o CKH™ 2z 1 - WL A
e RL " 6 QDR-IVHP SRAM”~ fie RL " 6 QDR-IV XP SRAM”~ ~  DQB
F o B i} At 0% READ o CKH™ I - RL A
2@ WL " 6 QDR-IVHP SRAM™ e WL " 6 QDR-IV XP SRAM™ ~ o B Q
D DQB At 0 F WRITE o CKH™ I y WL A
QVLDA/QVLDB H” 03 ¥ A x W@ g E B QVLDA QVLDB
H™~ et W @ A ) B A F oz A
3 b
TO T1 T(RL-1 T(RL T(RL+1 T(RL+2
CK/CK#Mgg N M
B\ I
commana —< T TB AP 2
address —< P K PR R T &
< Port A Read Latency = RL (5/8) >
DQA Q Qa00 < qnot > 1o < omt >
< Port B Read Latency = RL (5/8)
DQB R QBOO QBO1 QB10 QB11
QVLDA Q
QVLDB 22

4.Q"

command —< GE) e e U ime e 2
’

T0 T T(WL-1 T(WL
CK/CK# m 2 N

T(WL+1 T(WL+2

WWW.Cypress.com

Port A\f7\ “Port B Port A\ /") /Port B\ /A
address —< PR PG TR @
P Port A Write Latency = WL (3/5) >
DQA Q DACO DAOL DA10 DALl
Port B Write Latency = RL (3/5) <
- -
DQB Q DB0O DBO1 DB10 DB11
“* 001-96372 *A
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w
w

i

QDR-IV SRAM U L H™ ™~y bAb P w a 1A 5
! kY

| Power On |

v

Reset Chip

v

Configure Impedance

v

Wait for PLL to Lock

—————————————————— -——

|

|

| Set

| Write_Train_Enable bit to 1
| (In Configuration Mode)

|

L

Control/Address Data
Deskew
(Configure

LBKO#,LBK1# : (0,0)(0,1)(1,0) )

v

Read Data Deskew
(Training Pattern : Data held at
constant value)

LBKO# =1 & LBK1# =1

v

Set
Write_Train_Enable bit to O
(In Configuration Mode)

v

Write Data Deskew
(Normal Data Pattern Write
and Read)

T
I \/

v

Configure
Runtime Options

aouanbas Bulures)

Normal
Operation

| Deskew |

Again
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LA W N¢ A H ~ & ) YA ! ¥ B
Y b M “ L T  Write_Train_Enable®~ 8 B * 77 A
bY uT Yy O l - A Pbw [ | 0
y A
YWRie T Ty ‘
1. Ly
2. &
30"
3.3.1 L/
H* ~  LBKO# LBK1# 4w 1 ByvA 5 3 H~ " A
 39e H"
A DKAOZ DKAO#3 DKA13a DKALl#
A DKB0& DKBO#3 DKB1a DKB1#
A LDA#a RWA#a LDB#a RWB#
A A[24:0]a AINVA AP
5. H” :
LBKO# =0 LBKO# =0 LBKO# =1 ¥
LBK1# =0 LBK1#=1 LBK1#=0
A0 Al3 DKAO DQAO
Al Al4 DKAO# DQA1
A2 Al5 DKA1 DQA2
A3 Al6 DKA1# DQA3
A4 Al7 LDA# DQA4
AL Al8 RWA# DQAS
A6 Al19 DKBO DQA6
A7 A20 DKBO# DQA7
A8 A21 DKB1 DQA8
A9 A22 DKB1# DQA9
Al10 A23 LDB# DQA10
All A24 RWB# DQA11l
Al2 AINV AP DQA12
DKAOa DKAO#a DKA1a DKAl#a DKB0a DKBO#a DKB1  DKB#1 - - VT
A
a ~ ~ CKICK# ~ :: 1 Y @ -~ A ¥ © QKAIQKA# 't 1
Fvduy ~ SN IR v A ¥ © QKAIQKA# I s FvAdy
- /S i vA " i v /L T  CFG#H~™
" A
WWW.CYpress.com “* 001-96372 *A 8


http://www.cypress.com/

- PERFORM
QDR®-IV v
6.
Delay from input pins to DQA
32 Cycles outputs (16 clocks)
D > >
D.
CFG# C
LBKx#
.
C
AAINV,AP,DKX,
LDx#, RWx# 5 ‘
S Training Error Detected >
D))
C
DQA
6 - I LH © DQA: HT " G Totwy AW
T H7 - IFPGAt w H” %A\
3.3.2
v a L - [~ A b T eQ U p
W @ v T A I T LBKO# LBK1# u 1A
L * Write_Train_Enable B yw 1A Ve H @ 0 W@
TP HGe ot Qf O p A Write_Train_Enable® bw YKy A
Qo O »p %o D "H FPGA/ ' R QK/QK#H "~ A
Write_Train_Enable=1 ~ Q- T~ DINVA/DINVB - ) T ® A
7 6 T “Q [ O p * Dood Doid Do Doi™ N4 T 6 " Qoo
Qua Q02 Qx"t 1 0 ® A /FPGA " ® A 1 FPGA/ W @
%o y A

~ ' 001-96372 *A
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7. 6 !
CK
C

D) : 1
' |
| |
CFG# | |
i !
__ iwo w2 (@ : I
Dy ; ;

1
LDA# ! E

1
RO R2 (C i i
] D)) I |
RWA# : :
! |
| |

T ]
! I
C Doo Dgi Dop Do !QDG Qoi| Qzo Qzs
1
DDA
1
WL i |
« ! l
Dy
DKA
RL
(@
D))
QKA
DINVA
During Read Data Deskew sequence : WL:Write Latency
e Write_Train_Enable bit should be set to 1 RL:Read latency
e LBKO# =1 & LBK1# =1
3.3.3 Q
- a La ¥ [+ A Q" L eP - :
B w0 Write_Train_EnableA
b 7 D - a U Q o~ Q A O G )
[Q~ A a IFPGA V1 b DK/DK# ~ " H” ' DQAa DINVAA

DQB DINVBA
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3.4 Ne b
QDR-IV XP SRAM MY fi - b = 1066 MHz" ©  QDR-IV HP SRAM :
v Neo " b =667 MHz™ A
QDR-IVXPT Vv e © A2 Al AO” " Q A W Ne L ©
p7 W A QDR-IV XP SRAM t o B: b o A
b A
b .. Ne L~ H @ E R I 0 b - o Atrtbw L /Q b orw
o B': /Q b A QDR-IV HP SRAM Kv Ne LA

8. QDR-IV XP SRAM & Q/ b

F Cycle + Cycle ﬁ
TO T1 T2 T3
ccks /N N N N

Address @6: Port A>@<Port B>@<Port A>@<Port B>@<Port A>@<Port B>@

In the same clock cycle, the bank address on Port B
cannot be same as bank address on Port A

9. QDR-IV HP SRAM 3 Q/ b

Cycle Cycle

TO T1 T2 T3

CK/CK# m
Address @ﬁ: Port A>@<Port B>@<Port A>@<Port B>@<Port A>@<Port B>@

In the same clock cycle, the bank address on Port B
can be same as bank address on Port A

Port A and Port B addresses are totally random (No banking restriction) ‘

WWW.Cypress.com
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QDR-IV XP SRAM:':  Ne L buw Wen ° ' T O T W b -
Fb W@ T Ve H AV e QDR-IV XP SRAM W pU b
B Wa ©°A W@ 7 W ° H vy 06 QDR-IVXP SRAM
L RTR D ~ W T b w 1066 MHz ~ ~ D
W 2132 MT/sA
Ne Ly ( D 3 W Y @ o N Wa o Yy
O 1% A o [ QDR-IVXP SRAM o A o BA T W@ [
i b o b W@ P e H A
1 - b" W W@ n vAb - W W |k
M :: o B PR ! N e A o A © H Y W
PP W AN T Qb o B o A TY We P
YA - b o B o ATY We p XA
10. Ve Ve O
o L0 L)L L L L L
LDA# 0 2 RO R2|
RWA#
LDB# —I\Al 3 R1 R3
RWB# _| |
A[21:3] A0 X ALX A2 X A3X A4 X A5 X A6 X A7 |

1 1

Port B Port A PortB  Port A
Write Write Read Read

3.5 H
_ Q o T @ Wae /O o2t D I b A
W QDR-IV HP SRAMT o A: Q ©° ) “Art CKH™ :@: 1 “bA . Q
) ~ - 3@ p DQA L0 At CKH™ :2:1 "~ bA )
~ T e - DQA': Y1 R p7 vy b DA T w
D "t ASICIFPGA [ QDR IV U ~~ H @ A~ "0 o Ty 4 °
9 A
'RTR D - gy o n o - Q- ARTR 1By : D
A

WWW.Cypress.com ~ ' 001-96372 *A 12
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i T o 5" Q 9" YO D e - b O oA
W H™ CK =1 3t ) - ] @ - DQA  :: R
H® CK = 1 3t Q o - 3@ p DQA L Q A 17 wbd
I A ~0 Q »o Ww RLT WL+ 1 RL WL Q' Hea 1By
As W G é B U e A
D G gl [QL » W
| [QL »o = iQ +1+D
a 11A 0 ) @ b o A Q DA U Q Q a
D # A

11. QDR-IV HP SRAM Ne

S N W N W A W A VY A U A U A U A U A A

nsaes Mo DY = Y Y = e X

Port A

o
>

o X K

Port A
A0O AOL
DO Q Q i

Bus Turnaround
+

Port A Read latency= RL Trace delay

S N W N W A VY A Y A Y B Y A A

Port A Write latency= WL

SN S VS A VS MV AV VO VO VO VO A VO A W

-

3.6 i
QDR-IV T " Tyl A
i Tei 2t CAae yi o ® w A Dy WA
B b 0 a f A e QDRIV » PODHD W I/OH™ [ Vppg A
Y * oy H by w A v 7 G PODIIOH" Wa A
QDR-Vw G T A
“va a f A
3.6.1 i
ANV T O H™ ~ 0 O B W H” A AINV AN
AOD~ AP 21 AAINV H* A ANV=1 - | ' AINV=0 ~ bi
A AINV w U L LA
EB W ~ AG” A
6 AG HYT x18 x36QDR-IV AINV p A

WWW.Cypress.com ~ ' 001-96372 *A 13
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QDR®-IV v
6 i )
x18 x36
AG[22:0] = A[21:0]a AP AG[21:0] = A[20:0]4 AP
AG[22:0]T [ oL b 6 127 AG[21:0]T I OL b 6 11 AINV
AINV w T v AG[22:0] | w T v AG[21:0] |
;
AG[22:0]T I Ok 6 12 AG[21:0]T I OL 6 1" AINV
ANV u O bwi  AG[22:0] w0 bwi  AG[21:0]
3.6.2 x36 0
b [
X Nezw 226h 00@298 3REGFF W@ @
® °~ 0 - 1 "H ~ A ) ' ® allo yiy A
7. Lo [
AG[21:0] 228" w L~
7 5 22'h 000199 ofo[oJoJoJoJoJoJo[oJoJo[oJaJaJoJo[1]zJoJo[ 1
e 5 22'h 3FFCEF 1(afafafafafalafafafafalofo[a[afa[z[z[afa] 1
i .
6 W " 22'h 000199" i pA -~ O L b W e v
{ 226h 01004996h 3FFEBAIBY w 1A 6 b i H @ oy U L
Ty i o - AINV W OA
Y i A 7 5@ ® - 1 H ~A® B
Yus5 Y Y3 6 ® ¥" SSO” alo Yiy A
8. Lo [
AG[21:0] 22B° w L~ AINV
W e & 22'h 3FFE66 111|112 j1)111]1 1111112100 f2j2)010|12(240| 1
~ ? ~
HQ & 22'h 3FFCFF tfafafafalal2]2 1lalafofofafafalafalzlzfa]l o
~ G bi-
3.7 i
DINVA DINVB 7 DQA DQB ADINVA DINVB u H* A DINV=1
©d ' DINV=0 ~ bi A
U L O Q b L DINVA DINVB w A o T  QDRIV O T ¥
DINVA DINVBw A
DINVA[1] DINVA[0] ¢ Lt i DQA ADINVA[O] L DQA[17:0] & x36 ~  DQA[8:0]
" 6 x18 ~ ADINVA[1] L DQA[35:18] & x36 ~ DQA[17:9T & x18 ~A
DINVB[0] L x36 T DQB[17:0] x18 T DQB[8:0]A DINVB[1] L x36 T DQB[35:18] x18
T DQA[17:9]A
9 DINV B Y1 x18 x36 QDR-IV DINVA p A
7' 001-96372  *A 14
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QDR®-IV v
9 i )
x18 x36
DINY & DINVA[1] L DQA[17:9] DINVA[0] L DQA[8:0] DINVA[1] L DQA[35:18] DINVA[0] L DQA[17:0]
DINVB[1] L DQB[17:9] DINVB[0] L DQB[8:0] DINVB[1] Ll DQB[35:18] DINVB[0] L DQB[17:0]
DQA[8:0]T I oL 05  DINVA[0] u DQA[17:0]T I oL 010 DINVA[Q]
; T v DQA[80] T w I v DQA[17:0] T
DQA[8:0]T I O <5 Hb DQA[80] DQA[17:0]T I OL <10 Hb
i DINVA[O] 4 O DQA[17:0] | ~ DINVA[O] 4 O
' “ y  DINVA[1]a DINVB[O]y i DINVBI[1]a i “vyB L DQ A
3.7.1 x18 D
b P
X Nez 0 DQA[8:0]: 96h 0®&h Ak 3 W@ e DQA[8:0]8 H
® ° N " 1 "H ~ A v @ alo Yiy A
10. 1" b i -
DQA[8:0] 98~ w L~
W@ DQA[8:018 9'h 007 0 0 0 0 0 0 1 1 1
rae DQA[B:0]8 9h1F3 1 1 1 1 1 0 0 1 1
i .
9 We DQA8O | p A 0 L b Wae DQABOIF w Lt 96h
00771 w 96 h ~1F 8DINVA[Q] w 1A 6 Haea DQA[8:0]b iy O L Y 0
- DINVA[O] 4 OA
11 i A 7/ 3ae ® - 1 "H “A® B
Yyw3 Y VY3 SSO alo Yiy A
11. L [
DQA[8:0] 9B~ w L~ DINVA[0]
W e DQA[8:0]8 9h1F8 | ~ 1 1 1 1 1 0 0 0 1
wae DQA[8:0]8 9h1FF G bi ~ 1 1 1 1 0 0 1 1 0
3.8 E
E ~ "~ AP” E ¥  PE_ " Y G E
w A E wo " vya a A
AP Ty N " An [ AOD” E A APv™ g AP  An-AOT ik uE
A
A G 4 x18 p- APV~ a A[21:.0] APT 1L wE A
A G 4 x36 p- APv™ a A[20:0] APT 1L wE A
WWW.Cypress.com ~ ' 001-96372 *A 15
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QDR®-IV v
3.8.1 x36 p 0
Y W x36 P 216h1E0QQ@O6HhIFOOWO® A 12 VU@ APv A
12. E
A[20:0]
= : ~ APT
A[20:0] Xx36 ® AP
AP =0
Y
21'h1E0000 i1{1f11|j0|j0|O0O|O|O|O|O|JO]J]O|O|O|O|O|O|O|O]O]O 4 A[ZOIZ,O]E;
Y
E "~ &
AP=T
Y
21'h1Fo000 |1 |1|1|1|1]0o|o|lo|o|o|o|o|o|lo|lo|o|o|o|O|O|O|1 |6 A[zoliolft
Y
- e
0 E v 4a536 77T i Y= i H ~
W @ Yi o AB B i BA o AB B 0 E o' 0 o A
1 o BA T 3T E PO~ 1 H w A
H @ Y b v @ E A o A o A E
A~ o B o b E A «a v® 3T
A A : 3 E PO 17 1 BA
[ E Qb - Ty O Ar - - R b~
P O 0 A
PE#u v H™ ~ E A [ E * PE#H” 8 " QDR-IV XP SRAM™ 5
@ " QDR-IV HP SRAM™ p W O0A G B T Ly w A
i B Y E A
G AP b U Y Ky - QDR-IV SRAM v E Y PE#H” A
PE# w Y T WA O b a PE# B w A v R
AP Q0 b3 MY U Q A
4 o L
U L ® EA ~ EB T A
G Ny i} QDR-IV |- U L e DQ I oL " YB
DINV B ~ T p~ A
0 U L~ QDR-IVag i Aw=x # QDR-IV - L
DINV B A L DINV =1 i " R ¢ [ Bbi A
12 U L H A
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QDR®-IV v

[
-
&

12.

A ADDRESS BUS
INVERSION

ADDRESS PARITY
GENERATION

h 4

AP .

AP

P (COUNT NUMBER AINV

\ OF 0s) /
( DATABUS \

INVERSION DQ
(CONTROLLERTO
bQ QDR-IV)

MEMORY — > DINV .| QDR-IV
CONTROLLER (COUNT NUMBER

OF 0s)
( DATA BUS \

INVERSION DQ
DQ (QDR-IV TO <
< CONTROLLER)

(COUNT NUMBER
OF 1s)

DINV

A

(CHECK DINV

STATUS)

4.1 ~ ECC”
SV " ECC™" Y Y QDR-IV [ ! SER™ A - G
W x18 x36 - SRAMT a AECCG Loy " SEC” A
p U L ¢ U ECC BAP “ buw ' p B G A
LI 13 X36 B E3 A 36 B 6@ ECC B O p w 428" 36a
B +6@ ECC B~D [ ECC pA - ECC woL 368 ¥
- ECCP®  QDR/DDR SRAM  SER " FIT" w 200 FIT/MbA p ECC ~ v w 001
FIT/Mb v 4 A
13. *# " x36 b~

MEMORY CORE

ECC [41:0] [35:0]

PARITY
DATABITS | "Ots |——Z——| Ecclosic —F=)

DATA BITS (36) CORRECTED
DATA BITS(36)

+
ECCPARITY BITS (6)

5 QDR-IV b
QDR-IV XP SRAM b Tortw t QDR-IV HP SRAM b v K

LA
QDR-IV Q b_a b A 13 g3 @ » b

>
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QDR®-IV v
13. b
QDR-IV HP SRAM QDR-IV XP SRAM
600 MHz | 667 MHz | 933 MHz | 1066 MHz
5@ 5@ 8a 8a
8.33 ns 7.5ns 8.57 ns 7.5ns
Q 3a 3a 5@ 5@
No b
x18a x36
o) 1.1v 1.2V POD
1.2V 1.25V HSTL/SSTL
361 FCBGA
) i Q o
144 Mba 72 Mb
6 /|
6.1 QDR-IV ~ 1
14 a = POD HSTL/SSTLHD® QDR-IVSRAM b A
14. QDR-IV "t 4
POD o
a v i v v yB
Voo p A7 1.3V40mV” 1.26 1.3 1.34 \Y
/Ot 417 1.1V+50mVv” 1.05 1.1 1.15
VDDQ \Y
/Ot A7 1.2V 50 mV” 1.15 1.2 1.25
VRer a 4 VDDQ x 0.69 VDDQ x 0.7 VDDQ x 0.71 \Y
HSTL/SSTL o
& v (Y v y B
Voo | P A" 13V+40mV” 1.26 1.3 1.34 \%
/Ot A7 1.2V+50mV” 1.15 1.2 1.25
VDDQ V
/Ot A7 1.25V+50mV” 1.2 1.25 1.3
VRer E'x A VDDQ x 0.48 VDDQ x 0.5 VDDQ x 0.52 \Y
6.1.1 VDD VDDQ
A Ty " B YT [ 7 b "ot H Ty Vpp ¢ 4 A a A
IC Voo VopoA
A a w i w w T Vobo /0 ® long” A QDR-IV {
ODT ~ % IoO® w yi ODTw E3 lopgA
~ ' 001-96372 *A 18
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— PERFORM
QDR®-IV v
6.1.2 Vger
A VRer "y b " Ne ~ APOD HD HSTL/SSTL HD
VRer Noz u 3pA 1 pAA
A VREr 6= G VDDQ 4 AVREF G VDDQ/Z HSTL/SSTL o =~ G VDDQXO.T POD o ~ A -
Y NeoA Vbbo NeA ~ IC VrerA
6.1.3 HSTLHD® Vr7
A T H7 QDR-IV T 3 ODT * A° Vrr =
VDDQ/2~ A
A a w i T Vrrt Vrr Tt ¥ w A
A G ”VTT 3 b _G VDDQV a VDDQ 4 Vi1 - Y L Y L
1A
6.2
a Ty v T Aa ' v i A T v
y y - W IC L A
. o i
A v A A
A v LRy A
A t L H” A
15 " " 4  QDR-IV A
15. QDR-IV
A .
Vop 10 x 100 nF
VDDQ 10 x 100 nF
6.3 7
Ne = va QDRIV bu b Vbpg o A o~
YB | A
AYE oz A b_6 S X ow 50%"~ A
" Vooa Voboa VrRer V11~ Ne 1A
Sz o=t 4 x CERE i 50%" éé. . éé (1)
2t E [ A0 _6 VowVim  Vo-ViL AT q # ¥
® - ol A X @ ¥ i W 20mA ¢ 100 e # ® A # X
W Vppg 109% w12V A H [ QDR-IV w120 Any
T "o 4 A - Cadence SIGRITY” ESR/ESL ~ A
b_oa 12 a A
" D g T A w b ) “yB | " ~
A
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QDR®-IV

14. VDDQ

Impedance (Ohrm)

1000
Y
Ax
3
P

........ = ) = N M
>
> S.
o
- SCEE U
=
o
>

FEIU BEIU QEIIEI

0_oa AW
- VRM i v3 A

iﬁ? N Y
AVRM™ y " 0.001 ~
A
5.6 nF
K1.1uF

Frequency (MHz)

;
ha

A
A VRM

15.°

e S T e

SPICE

2
A
Y a

20

03 0405

157

0z

“w 1000 MHZ y O [ 1

003

0.0z

Frequency (GHz)

*A

Je-3

2e-3

" ZET Y 6 120 mq

001-96372

Ted
f

~

Je-d

2e-4

4 1066 MHz

Jeb

2e-h

16 T

LI R e et ettt

i

1

] >

1

: ® o

i | LN

! =
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ = O— e L

1 | = 3

“ ” - > g

" | — @, s

1 I

1 ! > =

1 I =

1 I w

1 I o

1 I o

: : = , < 5

= ™o - oo b 2 @ 2 = - = = b
. g 3 B ER

Teh

GHz
Vbbo
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QDR®-IV v
16. o]
WFmme - T e s BREEEEE e
E | |
| 1 |
| | |
| | |
i | |
| | |
I frrennnsnnnes dnrrannmrennnes hrrermnneenncs drnmeonnneennnednnnssannsannng
! | |
T | : :
5 | | |
E I | ] ]
N [ e e e
3 : | | H
=
£ I : : -
i |
I I I Ze
L Ao b e Setereetetta e St
i | |
| | |
| | |
; I ! ;
] 200 400 600 800 1000
Frequency (MHz)
® o) G A
- Y a (o] i 4 Vppa VREFY T Vi # ’ A . 0 _G b A -
w 7 ’ v [ o A
6.3.1 T 77
Y SRAM b A - v 2 A
Aa A PcB T- & PCB ~ 4w v v A
A velr Ty i A
A H - D wu A
A v " YBa ) / A
A G v 1 - Y T v A
6.3.2 1
by a H D i w v A w - "6y
0Au= H” [ L Yy A
QDR-IV 4 a a oyl ~ HSTL/SSTL" L JESD8-16A1 ~ POD L JESD8-241 ~
Ho’' Hoi 7 i ~OoDT"w Ag QDRIVT ODTw ~ - s -
C Y A 37y oDTw ~ G 6 T HT A
n x QDR-IV 1 A
HSTL/SSTLY H”
QDR-IV { 4 DH” A 1 ¥ s [ Vi 4 A 17
3 1 AT ® RI” [ A% Vs A 1 T A° V™~
Y B a # ° - Y Y H” [ Ap A Vppoa
i 4 " YBbL #¥D Yy A
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QDR®-IV v
17. a 4u50 Y A
Vir=Vopa ! 2
Receiver
Transmission Line
HSTL/SSTLT H~
QDR-IVi ¥ i H" A 18 B 1 AT R1 R2"
A" Vi A 1 L 17T s J 3 Wb
A : ) 18T = 3t ¥ A
18. 3 w50 Y 10O A
Vi1 =Vopa!/ 2 Vo1 =Vppa!/ 2
Input
Receiver
Transmission Line
HSTL/SSTL  NeH”
19 QDR-IV  Ne ~ A A ~ R1 R2~ A7 Vi~
v A
19. w50 Y NeH” s 1

Vy1=Vppa! 2
71~ VobDa Vit = Vooo! 2

R2=50Q
R1=50Q

Receiver

50Q
Input Driv>

50 Q Transmission Lines

~ ' 001-96372 *A
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N PERFORM
QDR®-IV v
PODHD
POD ¥ ° ! A Yy~ PODH~ Wae :: 3 A -
2t H™ o APODHD w HSTL/SSTL ::  + 1
“Ho v A
F ¥ W B0 q N7 L w 40q W A 208 21
22 Noz PODY af NeH~ 1 A
20. a, yw 60 YPODY H~ POD A
Vooa
Driverwith 40 Q
Pull-Down Drive
Impedance
Input
i Receiver
Transmission Line
21.a w60 YPODI I/0 A
Veoa Vooa
Input
Receiver
Driver with 40 Q Transmission Line
Pull-Down Drive
Impedance
22. a 4w 60 YPOD NeH ™ A
\
DDG VDDQ
Driverwith 40 Q R2=60Q
Pull-Down Drive R1=600Q
Impedance
Input Receiver
50 Q Transmission Lines
A v |- H” Ty J vi_oe ) A
a p" yYB v v v A

~ ' 001-96372 *A
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PERFORM

QDR®-IV v
6.4
W, v 7l o b A Y v A
A CcK/CK#b v T 11 H" b CKICK# A
A Ve H N e H a a Lyt b +/- 50 ps A
A Dk« CK[ DKx "t~ ¢ & D H” IG g @ e
b Yy A
A T H Z b 5ps \ P W 11.4 mmA
A a a Lyji ta, 4 50 q +- 10% - i) b A
T i W 50 q +/-10% A
A QDRIVT 12 a Ne ~ 'y Ne “yBar i 4w 100Y Ne A
- H” n b KvZ A
A DK/IDK#Q QK/QK# D b T A Wa PCB i
“a z A
A We PCB 3t CKICK#A yi o A
A o Ty GruH 3 v Aa - : n gl Y
50 qA H~ B “yB v " A ) H vy vy G
# A
A v |~ BGA BGA H & AN79938 &
1~ BGA” ) v A
6.5 ¥ 0
QKx QKx# b " A 10 DQx  DINVx by F ~ QKx OQKx# b
I a A
- G G QDR-IV »~ 0 WA (tcx/2)  80%A vV G
% YB_ QDRIV b NoA 23 3t QDR-IV
SRAM b [ o v A
16. QDR-IV 0 . ~
b L ‘1 ) 7 (
tek tck/2 o
600 MHz = 1667 ps 834 ps 716 ps
QDR-IV HP SRAM
667 MHz = 1500 ps 750 ps 658 ps
933 MHz = 1072 ps 536 ps 456 ps
QDR-IV XP SRAM
1066 MHz = 938 ps 469 ps 399 ps
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23. x36

b

0 ° H* DQB[22]"

Measure
value
mean
min

max
sdev
num
status

histo

SDAEye
value
status

A
P1:freq(C2) P2:pkpk(C3) P3:rise2080(... P4:fall8020(C3)

600.10 MHz 422mv
598.8077 MHz 42164 mV
593.34 MHz 422mv
602.63 MHz 422mv
1.4526 MHz =
1.196e+3 1
v v

EyeHeight EyeAmpl

2933mV 3552mV

v v

124 ps 138 ps
125.21 ps 129.47 ps
108 ps 114 ps
152 ps 151 ps
6.33 ps 583 ps
620 620

v v

P5:pkpk(C1)
40 mvV

402 mv

40 mvV

40 mvV

1

v

P6:eppj(Eye) P7:skew(C3,... P8:dper@iv(... P9:dper@iv... P10:ampl(C4) P11:range(Rj... P12:eppj(Eye)

97 ps -5.1ps

96.69 ps -406.815ps

97 ps -817.8 ps

97 ps 294 ps

= 399.440ps

1 619 QDR-IV HP SRAM (~600 MHz)
v v
] ]

=

Ph

Measure
value
mean
min

max
sdev
num
status

histo

SDA Eye
value
status

i
P2:mean(C1) P3:rise2080(... P4:rise2080(...

P1freq(C2) P5:pkpk(C1) P6.eppj(Eye) P7:skew(F1,.. P8:dper@iv(... P9:dper@iv(... P10:ampl(C4)P11:range(Rj... P12:eppj(Eye)
666.2 MHz 1248V 130 ps 135ps 35mv 78 ps 39ps
666.674 MHz 124721V 126.58 ps 129.51 ps 37.1mv 78.28 ps 340.336ps
659.9 MHz 1247V 106 ps 115 ps 34 mv 78 ps -11.5ps
673.8 MHz 1248V 153 ps 146 ps 39 mv 78 ps 748.3 ps
1.984 MHz 340pv 713 ps 3.67ps 24mv — 360.409 ps
6.662e+3 5 3.390e+3 6.667e+3 5 1 3.391e+3 QDR-IV HP SRAM (~667 MHz)
v v v v v v v
A Ll | L1

EyeHeight EyeAmpl EyeWidth

302.6 mv 380.0mv 658 ps

v v L

A A A A AT

A AR A AR AT A AT A AR
LN W

PR Ve

<

v i
Measure P1freq(C2) P2:mean(C1) P3:rise2080(.. P4:rise2080(..  P5:pkpk(C1) P6:eppj(Eye) P7:skew(F1.... P8:dper@iv(.. P9.dper@iv... P10:ampl(C4) P11range(Rj... P12:eppj(Eye)
value 935.4 MHz 1244V 106 ps 125 ps 39mv 70.7 ps 12.1ps
mean 934,592 MHz 1.24315V 119.95 ps 117.16 ps 38.0mv 70.673 ps 271.497 ps
min 921.8 MHz 1242V 96 ps 107 ps 34 mv 70.7 ps -536.4 ps
max 946.5 MHz 1244V 154 ps 130 ps 41mv 707 ps 536.6 ps
sdev 3.345 MHz 587 pv 8.47 ps 3.04ps 24mv —  257.223ps QDR-IV XP SRAM (~933 MHz)
num 13.077e+3 7 6.828e+3 13.083e+3 7 1 6.824e+3
status v v v v v v v
hist a lue AN PG | 17 L
SDA Eye EyeHeight EyeAmpl
value 2953mV 379.6 mv 455.6 ps
status v v [
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