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2: CK 5 DQS Z[aliI ok &
3: DATA 5 DQS Z AN P &R .
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7.2.2

1% H H MPC8568 it7 5 Fi DDRII ik, £ s £o% 533M, 44 266M,  RJI

1000/266M=3.75ns

1: CK 5 ADDRESS 2 [dIlFiH4 .

M MPC8568 [z 95 Kl - #k I 1 254

Figure 5 shows the DDR SDRAM output timing diagram.
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Figure 5. DDR SDEAM Output Timing Diagram

4. MPC8568 Hilil {5 fr i 7 &

DDR SDRAM Output AC Timing Specifications

Table 20. DDR SDRAM Output AC Timing Specifications

At recommiended operating conditions.

Parameter Symbol 1 Min Max Unit | Notes

MCK[n] cycle time, MCK[n] MCE[n] crossing thMCE 3.75 10 ns 2
@E@mﬂpm sefup with respect to MCK IDDKEAS . ns 3
{_ 533 MHz > — 7

400 MHz 1.95 .

P 333 MHz 240 —
Wmﬂpm hold with respect to MCE tDDEHAY ns 3
Ca33MEzD — 7

400 MHz 1.95 —

333 MHz 240 —
MCS[n] output setup with respect to MCK toDEHCE ns 3
533 MHz 1.48 — 7

400 MHz 1.95 —

333 MHz 240

K 5: MPC8568 [{Hhlik{s 5 25k

MELEPAE AT LLAF 2. Tdvb=Tdva=1.48ns
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23| Table 13: AC Operating Specifications and Conditions for -187E, -25E, -3E, -3, -37E, and -5E Speeds (Sheet 5 of 7)
~g Mot all speed grades listed may be supported for this device; refer to the title page for speeds;g&ned;
¥

g Motes: 1-5 (page 38) apply to the entire table; Voo = +1.8V £0.1V, Voo = +1.8V £0.1V

i AC Characteristics -1B7E -25E .25 -3E 3 f -375\ -5E

]

§§ Parameter Symbol| Min | Max | Min |Max| Min |Max| Min |Max [ Min M*x Min I*ax Min | Max | Units | Notes
i

EH Input setup time TSy 125 - 175 | — | 175 | - [ 200 | - | 200 | N[ 250 |f— | 350 | - | ps | 31,32

;-% Input hold time THy 200 - 250 - 250 - 275 - 275 - P27 - 475 - ps | 31,32

;i Input setup time ‘IS‘a 325 - 375 - 375 - 400 - 400 - 500 - 600 - ps | 31,32

ik Input hold time TH 325 - 375 - 375 - 400 - 400 - 500 - 600 - ps | 31,32

3

I Input pulse width HPw 06 - 0.6 - 0.6 - 0.6 - 0.6 - 0.6 - (X3 - [Tk |18 32

H ACTIVATE-to- RC 54 - 55 - 55 - 54 - 55 - 55 - 55 - ns |18 34

H ACTIVATE delay,

2 same bank

4 6: DDRII #uhl {55 I 7544
M Micron 1] DDRIN #4498k b 347 TnT LA15 21 Tds=250ps, Tdh=375ps.
¥ LU ESRAF S HeE N A P 3T v 5
Setup Margin= Tdvb-Tds=1.48-0.25=1.23ns
Hold Margin= Tdva- Tdh=1.48-0.375=1.105ns

SN 7 (R D8 5 -

FALISER HfH LAEIED, S/

crosstalk 50ps I AR

ISI 10ps T A5 HA 2

SSN 30ps PR R )

HLYR ) 50ps VPRI

Path Matching (Board) | 25 ps S R AT 2 453 14|

S 165ps

ZERLL EEAHE, BPRER:
Setup Margin= 1.23ns-0.165ns=1.065ns
Hold Margin= 1.105ns-0.165ns=0.94ns
2: CK L DQS Z[aIfIB FPit 5

M MPC8568 [ #sF %kl 5 I Fr 544 .
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Figure 4 shows the DDE SDEAM output timing for the MCE to MDQS skew measurement (tDDEKHMH).
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Figure 4. Timing Diagram for tDDEHMH

& 7: MPC8568 DQS 155 [ &

‘

MDQS

333 MH= 240 —

RICE[n] cutput hold with respect to MCE tnoEHox ns 3
533 MH= 148 — 7
400 MH= 195 —

T 333 MHz 240 —
< MCK to MDQS Skew P (\ Y 06 /\} ns

4
MDOQWMECCMDM output setup with respect to | tppgpeps s 3
MDOS tDDELDS

533 MH= 538 — R
k7 ol | M
8: MPC8568 DQS 155 (i FF &%
~ 4
MEL LA B PR ATT AT LLAF £ Tdvb=Tdva=1/2*T-0.6=1.875-0.6=1.275ns
g3| Table 13: AC Operating Specifications and Conditions for -187E, -25E, -3E, -3, -3TE, and -5E Speeds (Sheet3 of 7)
' Mot all speed grades listed may be supported for this devios; refer to the title page for speeds supported; "
:E Notes 1-5 (page 38) apply to the entire table; VooQ = +1.8% 20,19, VoD = +1. 87 20,1
gg AC Characteristics -187E -25E -25 -2E -3 -37E -SE n
;E’ Parameter Symbol| Min | Max | Min [Max| Min |[Max| Min [Max| Min Maq' Min | Max '|nIn Max |Units | Notes
L D5 output access | 'DOSCK | -300 | +300 | 350 [+350] —350 [+350] —400 [+400] —ao0 |+doo] -aso |+aso|]-so0 [+500] ps 13 ]
',.‘; = [ time from CkaCks o
5’“ 3 D05 read "RPRE MIN = 0.5 = K Toe |17, :
g =l x o
-; |% | preamble MAX = 1.1 = "'CK 18, 19
5| |E[oQsread TREST MIN = 0.4 = 1K T | 17,
£ (% postamble MAX = 0.6 = 'CK 18,
[ E 19, 20
H CRICKS to DS iz, MIN =TAC (MIN) ps 19,
Low-Z MAX = PAC (MAX) 21,22

9: DDRII DQS {55 i FS 41
M Micron [¥] DDRII #5158kt AT 7] LA 21 Tds= Tdh =450ps

Setup Margin= Tdvb-Tds=1.275-0.45=0.825ns
Hold Margin= Tdva- Tdh=1.275-0.45=0.825ns
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HL Y Y ) 50ps PR IR
Path Matching (Board) | 25 ps SR A e das i
vl 165ps

FRERILL ESAER, NP RN

Setup Margin= 0.825ns-0.165ns=0.66ns
Hold Margin= 0.825ns-0.165ns=0.66ns

3: DATA 5 DQS Z Al Bt &

BEE

M MPC8568 [ #3 1 t kot - RIN » 24

Figure 5 shows the DDR SDEAM output tinung diagram.
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Figure 5. DDR SDRAM Output Timing Diagram

%] 10: MPC8568 DATA {55 5 %3 i i i e &
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FIS N IIIT =TT

MCK o MDQS Skew P 06 06 ns 1
MDQ/MECC/MDM ouWh respectto | tnpgmps ps 5
MDQS "~ TDCKLDS

400 MEHz 700 —

333 MHz 900 —

MDQMECC Mjlwviﬂl respect to {DDEHDY, Bs 5
MDQ3 DDELDR

400 MHz 700 —

331 MHz 200

11: MPC8568 DATA 155 5 £ i ) I I 2%k

MELEANE AT LA 2. Tdvb=Tdva=0.538ns

CKICK® 1o DO iz, MIN =2 = TAC (MIN] 19

ps ,
Low-Z2 MK =t (Max) 21, 22
= Data valld cutput | CWW MIN ="QH - D05 s |26, 27
welndioe MAK = rva
Dg and DM input | D5 [ = 50 — | 5o — [ 1w | - | 1w [ -1] 100 ,/+ 150 | - D
. sEtup time to DS 30, 31
H DQand DMinput | OHE | 75 - 125 | - [ 125 | = [ 175 [ - [ 175 | - { 225 %= | 275 | - m | 26,
H held time to DOS 30,31 I B
gl |e d n

—
%] 12: DDRII data {55 5 2l I N 54
M Micron [¥] DDRII #4158k rp AR LA43 21 Tds= 100 ps, Tdh =225ps
Setup Margin= Tdvb-Tds=0.538-0.1=0.438ns

Hold Margin= Tdva- Tdh=0.538-0.225=0.313ns

pATNIARIPSES

A0S HUH Him Y
crosstalk 50ps T HAT 2
ISI 10ps Ay HAT 3
SSN 30ps AREEIRID

LY % ) S0ps REEINID)
Path Matching (Board) | 25 ps SR A e das i
Javii] 165ps

FRER|LL ERAAER, NP RN

Setup Margin= 0.438ns-0.165ns=0.273ns
Hold Margin=0.313ns-0.165ns=0.148ns

http.://www. jiayansi. com



JIAYANSI

M MPCB8568 [FJ 11 Tkl - K I 7> 24

Figure 3. DDR SDRAM Input Timing Diagram
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K] 13: MPC8568 DATA {5 5 iz I (1 i 1]

Table 19 provides the mput AC timing specifications for the DDR. SDRAM interface.

Table 19. DDR SDRAM Input AC Timing Specifications

At recomimended operating conditiens.

Parameter Symbol Min Max Unit Notes

Centroller Skew for tersEEw ps 1,2
MDQS—MDQMECC/MDM

533 MHz =300 300 3
400 MHz =365 365
333 MHz -390 390

Note:

L. tepsgpy represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that will

be captured with MDQS[n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tpgppyy This can
be determined by the following equation: tpggeyw =+-(1/4 - abs(terggey)) where T is the clock period and
abs(trrggpy) s the absolute value of torgrew:

. Maximum DDR1 frequency 15 400 MHz.

K] 14: MPC8568 DATA 15 S84l i i Fr &40

[

MEL_EPAN I FRATTAT LLAS 21 Teiskew =0.3ns, Tdiskew=3.75/4-0.3=0.9375-
0.3=0.6375ns
N /NERE H: Tdv._mpce8568_min=2* Tciskew=2*0.3=0.6ns
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L=4a TR - - 3. LAY N oy N LLRE] BU BED Ad By
()
=3 | WK = - = - = = = - | 50 [ee] 50 [&o| 50 | &0
I— ¥
'E | &* high-lewel TcH f-p4e | 052 | 048 [0S2| 048 [os5z| o4s [osz| ode [oszfode o5z [hode [os2| Tak | 10
width (A}
CK lowelevel width | FoL o4e | 052 | 048 |n52| o4s [osz| o48 [osz| ode [os2 @; 052 [fode |05z | ok
L (A} l— — L]
If clock perlod THp MIN = lessar of 'CH and %L [ i1
MAX = i3
4 absolute o 3 MIN =K (&0 G] MIN + TTrer (MIND [
i (AB5) M = "CK (L A4G) MAK + IITeer (MAX) .
8 Absolute CK high- TCH BAIN =K (AVG ) MIN = CH (&G) MIN + 9Ty (MIN s "
H level width (aBs) MAX = oK (AG) MAX x TCOH (AVG) MAX + YIToTv (MAX) -
- Absolute CK Tow- =1 RAIN = "CH (AWG ) MIN < TCL [&VE) MIN + TTory (MIN) [ ER
§ level width (ABS) M = B (5] MAK x YL (AVIE) RMAK + TIToTy (MaX) 5 9
-3
H
r =34
g3| Table 13: AC Operating Specifications and Conditions for -187E, -25E, -3E, -3, -37E, and -5E Speeds (Sheetd of 7)
E Mot all spead grades listed may be supported for this device; refer to the title page for speeds supported; v 8
W Motas 1-5 (page 38) apply to the entire table; Voo = +1.80 0.9, VoD = +1. 8 20,1V h %
e
iz Ac Characteristics -187E -25E -25 3E -2 -37E -SE n
;g Parameter Symbol| Min | Max | Min |Max| Min |Max| Min [Max| Min [Max| Min [Max | Min | Max |Units | Notes -
EE [ output access Tac | -zs0 | +350 | —400 [+a00| 400 [+400| 450 [+45a] -aso [+as0] oo [+s00| <oo [+soe| ps [E]
EE tirne from CRACK# 0
5’" D500 shew, oosn [ - 175 - a0 | - Jaoo| - [z - [aa0|[ - [3m| - [z | m |2827 :
] E L5 to last DO )
=
g valld, per group,
: pr [
] [-G0 hold from nest | "GHS - 250 - [zo0] - T3oe] - J3a0] - [3a0]f - [aa[) - Jam] ps | 28
. D5 strobe [
DO-Dos hold, oos | TR BN =THP - TOHS ps | 26,
first D not MAX = i3 27, 28
e Erm\__ L
CRCKEto DO, 05 | HEZ MM = a 18,
High-Z Max = A (MAX) 21,29
CRICKS 1o DO iz MIM =2 % TAC [MIM) 18,
Low-Z MAK =t (MAX) 2,12
o Cata valld cutput | DWW MIN =T0H - Do |26 27
window MAX = néa
rwtioand DRA Tnrd e n T = s T — T &0 T — T 19m T — T 1 T — T o0 I — T 150 T - 3 T

15: DDRII data {5 5 2Bk B i 2 50

M Micron [¥] DDRI &1k AT Tr] LATS 3]
Thp=0.48*T=0.48*3.75=1.8ns, Tghs= 0.4ns, Tdgsg=0.3ns
A 2 E 1 Tdv_ddr_min=Tgh- Tdgsg= Thp- Tghs- Tdgsq=1.8-0.4-0.3=1.1ns

Setup Margin=Hold Margin= (Tdv_ddr_min- Tdv_mpc8568_min)/2=(1.1-
0.6)/2=0.25ns

=7

pATNIARIPSE

FALISES

Al

LAEIIRIS

crosstalk

50ps

M 5 AT 2

ISI

10ps

i s FAT £

SSN

30ps

EREEAIE

LS

50ps

VAR

Path Matching (Board)

25 ps

S B A e A7l

L

165ps

FRERILL ESA AR, NP REA:

Setup Margin= 0.25ns-0.165ns=0.085ns
Hold Margin= 0.25ns-0.165ns=0.085ns
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=: PNIHREL

1: CK 5 ADDRESS 2 [fJf#i Ff 4% Ht
Setup Margin=1.065ns; Hold Margin=0.94ns

2: CK 5 DQS Z A ¥ P42 &
Setup Margin= 0.66ns; Hold Margin=0.66ns

3: DATA L DQS ZIAI¥IIf 5 4% &
‘5 : Setup Margin=0.273ns; Hold Margin=0.148ns
¢: Setup Margin=0.085ns; Hold Margin= 0.085ns

MELEE s T LA, data {55 RIS P AR e e 10, i DAAEAR 2k 1
fik, EFEREPES] data 5 DQS KK R, BARILAL T H A B HbE 5 5 P4
s IWRCR, HEHEEES 2 —IK T, DRy B A B e & LB (5 5 2 1R
Z, HTHNELEE, bR, PN FREER L, FTUELH
—He g ARG S TN A S RS A DR R, RS
A1 B —Sei e 4 i, 7E PCB Wbk, FRATT— i PCB 25 K vt
R/

CK 5 DQS Z K&, %z HI7E+/-200mil
HWHHE S BHES S ck EKuh, Rz HI4E+-100mil,
Bl 55 DQS &K ¥ it, Rz FEHI4E +/-50mil

SHEH:
1: MPCB8568EEC.pdf Freescale Semiconductor
2: 1GbDDR2.pdf Micron
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