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m oty t e a7 mbED 3Ry ke T—H T
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N P s

m XAV Keay -7 kAL DMA 727 A%
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ET A LN TEEY, ADSP2137x 7k vH oD
SDRAM =t b —F(F_XTHIJar - LYy
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SDRAM Configuration
Bank Width | Bank Size | Column address Page Size Width No of
(Bits) (Mbits) width (Bits) Size (Mbits | (Bits) SDRAMs
(Bytes) | )
32 64 10 1K 64 4 8
128 8 4
32 64 9 512 256 16 2
16 64 11 2K 128 4 4
16 64 10 1K 256 8 2
512 16 1
1Y R—F LTL 5 SDRAM # 5L
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FOR—VIA—F LEEFIR D £,

SDRAM DO~ /LF 0 JEfEEZ VR — b LET,
COMEEICLD, R TD 1 R—=TERMAIETY
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SDRAMIE, 7Bt v $ 0 4 HONDILE DI A E Bank Size Address Range
U e RUVIIHBETHIENTEEST, £ATY - N
CUCBATY - E LS b MSE) 54 ) . A Bank 0 | 62 Mwords | 0x0020 0000 — 0x03FF FFFF
EY c FALADF v T BV b (CS/) B DS Bank 1 | 64 Mwords | 0x0400 0000 — 0x07FF FFFF
- 37 . N 7z R B —

(ZHENET, IMIATY - TR LA REEE O Y Bank2 | 64 Mwords | 0x0800 0000 — 0xOBFF FFFF
FeT7RLYUT « FE—FRTOAYR—FINTNS
ZLICHEE LT EEN (X3), Bank 3 64 Mwords | 0x0C00 0000 — OxOFFF FFFF

#=3.SDRAM A E ) [ZXHTHNEAET) - TRLRE
Al
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MOFEAESINET, 1:2.0, 1:25, 1:3.0, 1:3.5, 1:4.0

O S FEHEOBEELN R —FEINTHET, FTED
SDCLKZ 4D 7= I2i%. PLL %##%%4 3 ACCLK JE %
WWRETHLENHD 9, PMCIL LY A X D
CCLK-to-SDCLK ¥~ hZF%ET HM. DIVENE
v hEEYy FTAXLERNHLDET, URXF 1T,

PMCTL LA X (DCCLK-to-SDCLKILE v M ZRIET
HHEETRLET,

Set CoreCLK SDRAMClk Ratio:

// Set the Core clock to SDRAM clock ratio
ustatl = dm(PMCTL) ;
#ifdef CCLK SDCLK RATIO 2 0

bit clr ustatl SDCKR2 | SDCKR2 5 | SDCKR3

bit set ustatl SDCKR2 | DIVEN;
#endif
#ifdef CCLK_SDCLK RATIO 2 5

bit clr ustatl SDCKR2 | SDCKR2 5 | SDCKR3

bit set ustatl SDCKR2 5 | DIVEN;
#endif
#ifdef CCLK SDCLK RATIO 3 0

bit clr ustatl SDCKR2 | SDCKR2 5 | SDCKR3

bit set ustatl SDCKR3 | DIVEN;
#endif
#ifdef CCLK_SDCLK RATIO_ 3_5

bit clr ustatl SDCKR2 | SDCKR2 5 | SDCKR3

bit set ustatl SDCKR3 5 | DIVEN;
#endif
#ifdef CCLK SDCLK RATIO 4 0

bit clr ustatl SDCKR2 | SDCKR2 5 | SDCKR3

bit set ustatl SDCKR4 | DIVEN;
#endif
dm (PMCTL) = ustatl;

RTS;

SDCKR3 5 | SDCKR4;

SDCKR3 5 | SDCKR4;

SDCKR3 5 | SDCKR4;

SDCKR3 5 | SDCKR4;

SDCKR3 5 | SDCKR4;

1) 2 M CCLK % SDCLK tt D& FE
70+ YvYDOPLLOEE

Al > X 52, SDRAM 7 &2 7 (SDCLK)EZ=2 7 - 7
7y 7 (CCLR)MOLRAINET, FTLDOCCLK & AT
D SDCLKIZ® L CPLLZE LK FEEL TL 7Z &V,
PMCTL L YA &Z DODIVEN B~ FDOFE L PLLEY N1
INA = NICRETAMICIE, 27 - A4 27 1 Th
e 1 VA7 VOT A RVBHETT, PMCTL
VAR EZIABETSOTNRA/NRA - E— Rty
FNEFIFZVT735HEE, DIVEN EYy h&227 U T L
TLEZIY, TNICEYVPLLOE Y b7 v 7ARIELL
fToivET, UADR 2ITHERPLL RE=2— FE2RLZE
9, SDCLK %7 4 A=—7 )L L7=%IZ, PLL%
X E L, PLL &REMNE T LIZHZIZPLLEZ 51 R —
L TLTEEN,

SDRAMZHSERAE - N2 D 1 DICERE

HERAR— b « 2 hE—/L (EPCTL) L ¥ A X DY
9% BxSD B hEREL T, MBAEY - X7 D
1 DIZSDRAMZHEI U M TE 4, VAL 3ZZMLTL
7ZEW0,

SDCDHRE

ZOVEEIZ 2 AT v OB ENE T, YD AT
w7 TlX. SDRRC LY AKX |IZY Tl wia « hoy
F (RDIV)DIE LVMEZFRE L. SDRAM i/ L D i
WEZHELET, 2 FHDOAT v 7 TlE, SDRAM
oY hr—/b (SDCTL) LY A A D=2 fhra—
e NT A= EEXALET, INLIFEI
SDRAM 7 /NA ADHX A I 2 7 5AM:T9, SDCLK &
X, RDIV [HOMIZ Z S DFEA DX A 22 754D
EEHRELET, FakyPhospeTL LY AX DN
I —F S e =4 A« By b (SDPSS)HIZ, ID =
00 (> 7 TakyH - AT L) 721D = 01
o7atyt FEHAE)OEKE T ey - v 2T
MVERELET, XRU—T v 7« —F LA Ey
h&2RRE LI, M SDRAMIZ® L CH 2 —@iA
LEFITEZXALT 7 EBAZITVWET, 22k,
SDRAMD /RU —7 w7 « =l ANRBBENE T,
UAK4ZSDCEET— RERLET,
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PLL Configuration:
ustat2 = dm(PMCTL) ;
bit clr ustat2 PLLM63 | PLLD8; //Clear multiplier and divisor bits
#ifdef MHz266
bit set ustat2 INDIV |PLLM43; /* set a multiplier of 64 and a divider of 3 */
#endif
#ifdef MHz325
bit set ustat2 PLLM26; /* set a multiplier of 26 */
#endif
dm (PMCTL) = ustat2;
bit set ustat2 PLLBP; /* Put PLL in bypass mode. */
dm (PMCTL) = ustat2; /* The DIVEN bit should be cleared while placing the PLL in bypass mode */
//Delay -
//wait for PLL to lock at new rate (requirement for modifying multiplier only)
lentr = PLLSetlDelay, do pllwait until lce;
pllwait: nop;
//Delay - Done
ustat2 = dm(PMCTL) ; /* DIVEN bit returns as zero */
bit clr ustat2 PLLBP; /* take PLL out of Bypass, PLL is now at CLKIN*4

(CoreCLK = CLKIN * M/N = CLKIN* 16/4) */

dm (PMCTL) = ustat2; /* DIVEN bit should be cleared while taking the PLL out of bypass mode */
RTS;

JR K2 PLLEEDI— K

SDRAM Bank Mapping:
// Mapping Bank 0 to 32-bit SDRAM
// Make sure that jumper is set appropriately so that MSO is connected to
// chip select of 32-bit SDRAM device
ustatl = dm(EPCTL) ;
bit set ustatl BOSD;
bit clr ustatl B1SD|B2SD|B3SD;
dm (EPCTL) = ustatl;
RTS;

JRX K3 NEBAEY - NI D122 F D5 SDRAM DE| Y H T

SDRAM * E 1) & ADSP-21368/ADSP-2137x SHARCR®Z7 O+ vy H DA >4 — 7 = —R (EE-286) 7116
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SDC_Configuration:

// Programming SDRAM control registers.
// RDIV = ((f SDCLK X t REF )/NRA) -
ustatl = 0x815; //
// SDRAM clock at 133MHz

(tRAS + tRP
(133%(10%6) *64* (10°-3) /4096) -

)
(7+3)

/*For other CCLK_SDCLK ratio values, the RDIV value needs to be re-calculated based
on the SDRAM clock frequency. Above formula should be used for to calculate

the RDIV value */

bit set ustatl SDROPT | BIT 17; // Enabling SDRAM read optimization

// Setting the Modify to 1
dm (SDRRC) = ustatl;

ustatl = 0;

bit set ustatl SDCL3|DSDCLK1|SDTRAS6 | SDTRP3 | SDCAWS | SDPSS |

SDTWR2 | SDTRCD3 | SDRAW12 ;

/*SDCTL value will depend on the SDRAM clock and hence,

these values need to be

re-calculated for a different SDRAM clock frequency */

dm (SDCTL) = ustatl;
RTS;
J R~ SDC D& E

SDRRCL YR 4 £SDCTL LY

2 DERTE

SDRAM HEIU 7L vz - L—h&EFDMDOE A
TG RT A—Z X, SDRRC LA X L SDCTL L
CAXZTHRELET, SDRRC LI AX|ICITHENY 7
Ly ¥a s By MEMN, SDCTL L ¥ A FX 21X
SDRAM THESNTWAZDMD X A 2 v 75

TA=HN, TNENEELTCHY T, TXTOH
A I T A—HF L. SDCLK ¥ A 7 VI THRE
ENFET, TITH/NT A —HF X SDCLK D JH %5/
HIZHEAFE L, SDRAM OF —# « — MNIR# S5
NI A IV THERICESEXES, o' 3T
I, IO DRI A—2EOE N FEEZHLET,
7 N A A Al £k X Micron Technology f @
MT48LCAM32B2 123 & £ 4,

AC CHARACTERISTICS * 7
PARAMETER SYMBOL | MIN ‘ MAX | MIN | MAX | UNITS | NOTES
ACTIVE to PRECHARGE command thas 42 120K 42 120K ns
ACTIVE to ACTIVE command period tRe &0 70 ns
AUTO REFRESH period tRFC a0 70 ns
ACTIVE to READ or WRITE delay thep 18 20 ns
Refresh period (4,096 rows) tREF 64 64 s
PRECHARGE command period tpp 18 20 ns
ACTIVE bank a to ACTIVE bank b command 'RRD 12 14 ns 25
Transition time T 03 1.2 0.3 12 ns 7
Write recovery time hR 1CLK+ 1 CLE+ 'y 24
Bns ns
12ns 14ns ns 27
Exit self refresh to ACTIVE command SR 70 70 ns 20

#4.133 MHz T® MT48LC4M32B2 O SDRAM % A = ¥ 7 &4

SDRAM * E 1) & ADSP-21368/ADSP-2137x SHARCR®Z7 Ot v H L DA 42— = —X (EE-286)

8/16




SDCOFEINW MR X A IV T HRMHERT A —H T,
IRp fRass IRes fRrcs fREFs fwrs fReD C 9o ZALDHDH
A 2T RMEIESDRAM OF — % « — MIFEHEH I
TWET, XA I T7EIconTIE R 4%, &FE8
F 72 EP AP O CAS BBIE[EIZ>WTIE R 5%, £
NFNRBRL TS,

ALLOWABLE OPERATING FREQUENCY
(MHZ)
CAS CAS CAS
SPEED | LATENCY =1 | LATENCY = 2 | LATENCY = 3
-6 = 50 =100 = 168
-7 =50 =100 =143

<5.CAS E3L

333 MHz ® = 7 8 {E TlX. CCLK % SDCLK It %
1:2.5(SDCLK = 133 MHz» HEHNICEHE L ET, T
\Z&E D, SDCLK HA ZVENK 7.5 nsiZZ2 D £77,

L7ERoT, AT A I T « RTIA—HTRKR6DL
2T ET,

SDC Timing Parameters

tRp 18 ns/7.5 ns 3 cycles
tRAS 42 ns/7.5 ns 6 cycles
tRC 60 ns/7.5 ns 8 cycles
tRFC 60 ns/7.5 ns 8 cycles
tREF 64 ms

tRCD 18 ns/7.5 ns 3 cycles
twR 1 CLK+6ns=13.5ns 2 cycles

R6.SDC OFFERA I VT - IRTA—4

SDRRC LY A A D DIV 7 4 —/V KiZlX SDRAM 1 7
Lyia BT NOELWVEEZRELET, 1%
EosTZDEERDET,

FSDCLE™ TREF

o \ 3
RODIVE= | T ) tpas™?

R

X 1.RDIV ho > NMEDSHE

ANALOG
DEVICES

Z Z T,
fspcik = SDCLK JA £
tREF :SDRAM U 71/‘):/3-E,E;H

NRA = SDRAM ® w7 « 7 KL 2%t (SDRAM 2fk%
V7L wvadTdlb0) 7y a4 A7)

RAS = 7 u 77 * _,j_/l) 7/I/£&/C?§ Lf:77%47_70
UF v — VM OFERE (SDRAM A€V a2 hr—/b
[SDCTL] LA X D SDTRAS B v |)

frp = 7 u ‘)7 * "j‘/f 7/I/§&VG§E L7z RAS_7OU ?:)V
— VMO’ (SDRAM A E VU 22> k@ —/ L [SDCTL]
LUAH)

L7z3> T, ZOFITHEN LIZT A 2054,
spcLk = 133 MHz

trer = 64 ms

NRA =4096

fras =6

frp =3

ik, X125 Rpw 1 2069 L T T 742bb
0x815 LA FIZ7Z2 0 97,

133 MHz Cli%. i+ 2 CAS B4 t1X 3 V1 7L,
LN ->TEy bEF SDCL3 &y b T ALENRD
D E9,

£ 60D, SDCTLIZEHET AL v b EFEI
SDTRAS6., SDTRP3, SDTWR2., SDTRCD3 (2720 F9,
BT h T RURIEE 256 (8 B b)), Lo
SDCAWS % v NTHMENHVET, Y - 7 RL
AL 12 By b, L7203 ->TSDRAWLIZ2 kv 95
VEPRHYET, ZTNHOE Yy NEFILZ, koY
D~y HL— - T7ANVTHREINET (L& xiX
ADSP-21369 7'mt v % DYHdef21369.h), ZDE
v NEFRIISDCTLOXET HE Y NERELET,
3¢ ®4l2. ADSP-21368 1t v HDSDRAM = |k
g—L . LYRAEZDOE Y FERLET,
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15 14 13 12 11 10

9 8 7 8

5

4

3 2 1 0

fofofofoJofofofofofofofofofofo]o]
1 ]l I |
SDCL
SDSRF CAS Latency
SDRAM Self Refresh Enable 00,01=Reserved
1=5Starts self refresh mode 10=2 cycles, 11=3 cycles
0=No effect DSDCTL
SDPSS Disable SDCLKO and Control
SDRAM Power-up Sequence Start Signals
1=Enable Power-up on next SDRAM 1=Disable
access O=Activate
0=No effect DSDCLK1
SDCAW Disable SDCLK1
SDRAM Bank Column Address Width 15@[}&_}(1 disabled
00=8 bits 0=8DCLK1 active
01=9 bits SDTRAS
10-10bits SDRAM tRAS Specification
) Active Command delay = 1-15
SDPM SDCLK cycles
SDRAM Power-up Mode SDTRP

1=Precharge, mode reg set, 8CBR
refresh cycles
0=Precharge, BCBR refresh cycles,
mode reg set

SDRAM tRP Specification
Precharge delay = 1-7 SDCLK
cycles

(]3. ADSP-21368 YOt w#® SDCTL Ew k 15:0

tRCD = 1-7 SDCLK cycles
SDBUF

0=No buffer option

Pipeline Option with External Register Buffer
1=External SDRAM CTL/ADDR control buffer enable

SDCTL (OHEOOJ 31 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16
o fefefofofofofofofodofofofofeloe]
Reserved ———1 : L I—)'iﬂ.%DE
SDRAW SDRAM External Data Path
Row Addrass Width Width
000=8, 001=9 1=16 hits
010=10, 011=11 0=32 hits
100=12, 101=13 L SDTWR
110=14, 111=15 SDRAM tWR Specification
STDRCD tWR = 1-3 SDCLK cycles
SDRAM tRCD Specification SDORF

Optional Refresh

1=Auto refresh not performed
O=Auto refresh occurs when
refresh counter expires

Force AR

Reserved
Force PC

Force Precharge
1=Force precharge
0=No effect

Force Auto Refresh
i=Farce auto refresh
0=No effect

ANALOG
DEVICES

BJ4. ADSP-21368 7Ot v #® SDCTL Ev k 31:16

58 612, ADSP-2137x 7u¥& v HDSDRAM =
vher— - LPZAEZDOE Yy FERLET, ADSP-
21375 mt v B OHNEFR— ML 16 B MET,
ADSP-21371 7t v HDOHEAR— ME 32 v Mg
THDHZLICEELTLEEY, SDCTL LY AZ D
X16DE E'w MIIE 1 ZE LT, ADSP-21371 OFME
R—hZ16 By MBICRETHZLERH Y £,

SDCTL LY A IZIFKRDOE v b3 H Y £4 (ADSP-
2137x 7 at v OEE):
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NO BSTOP (E'w F 3D)—Z Dty h&FE-ST, 7
e N= e N= 2 NEIEANA=Z B - E— R
BL=DZERLET, By bT2DL (=), HAN
— AN F=RBT T4 7R, N—RA b -
Ahy 7 e av s FPRBERINET, 7715
EL TN e R=T R=RANNT T T 4TI
N—=A K+ Ay T axwr ReffioTTr7&R
Z i SEE 9, SDRAM 2FENN—2 k « £— K
ZYR—=FLARNWTTI s R=D « R—R p &Y
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DEVICES
A= RrT2HEIEF, 2oy " 227 VT 354
HRdH v £,

PGSZ 128 (Ew b 30)—Z Dty h&fEiH &, 7
07 L7nb SDC % 128 V— K (7 B b)) dD~S—
VeV AXIRETDHIENTEET, T L
D O K53 32M /31~ SDRAM % H R — K
THILENTEET,

SDCTL (0x1800) 31 30 29 28 27 26 25 24 23 22 21 20

19

18 17 16

fofofofofofofo]o

ofofofofofofe]o]

[ f

NO BSTOP
Disable
1=Disable burst stop
O=lssue burst stop on a
read/write break

PGSZ 128

Disable

1=Page size is 128 words
(Col width = 7 bits)

0=No effect
SDRAW
Row Address Width
000=8, 001=9
010=10, 011=11
100=12, 101=13
110=14, 111=15
STDRCD

SDRAM tRCD Specification
tRCD = 1-7 SDCLK cycles

SDBUF
Pipeline Option with External Register Buffer

L L X16DE

1=External SDRAM CTL/ADDR control buffer enable
O=No buffer option

SDRAM External Data Path Width
(ADSP-21371 only)

1=16 bits

0=32 bits

SDTWR

SDRAM tWR Specification
tWR = 1-3 SDCLK cycles
SDORF

Optional Refresh

1=Auto refresh not performed
O=Auto refresh occurs when
refresh counter expires
Force AR

Force Auto Refresh
1=Force auto refresh

0=No effect

Force PC

Force Precharge

1=Force precharge

0=No effect

Force LMR

Force Auto Refresh
1=Force mode register write
0=No effect

B]5.ADSP-2137x YOt w#® SDCTL Ev k 31:16

15 14 13 12 11 10

L
SDSRF Q

SDRAM Self Refresh Enable
1=Starts self refresh mode
0=No effect
SDPSS
SDRAM Power-up Sequence Start
1=Enable power-up on next
SDRAM access

0=No effect

SDCAW

9 8 7 6 5 4 3 2 10
elofofofelofofofolofofofefofe]o]
|
[spcL

CAS Latency

00, 01=Reserved

10=2 cycles, 11=3 cycles
DSDCTL

Disable SDCLK and Control Sig-
nals

1=Disable

O=Activate

Reserved

SDRAM Bank Column Address Width
00=8 bits

01=9 bits

10=10 bits

SDTRAS
SDRAM tRAS Specification

Active command delay = 1-15
SDCLK cycles

SDTRP

11=11 bits
SDPM

SDRAM Power-Up Mode
1=Precharge, mode reg set, BCBR refresh cycles
0=Precharge, 8CBR refresh cycles, mode reg set

SDRAM tRP Specification
Precharge delay = 1-7 SDCLK
cycles

[6.ADSP-2137x 7Ot v #® SDCTL Ev k 15:0
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WKDKIZ, ADSP-21368 7't v OFfE~ ® SDRAM
TIAPLERE L LT-eYy 7 « THIAVOEES
A~LET,

72, SDRAM NU—7 v 7 « o —F U A% LE
4, SDCTLTSDPSS E' v F &% E L7k, SDRAM *
FVIZHLTHI—FAH LERFTEZIALT 7R
EITHO L, NU—=T o7« =T U AR ENET,
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DY —/r AL, SDRAM XU —7 v 7 « £— K
(sbpPM) By MZIKFLET, ZOE Y &7 U T T
H5E(E=0), AR =T U RAFROL DI F
R

7Y F—2"—8CBR V12— F— - LX
Ko h s N e TIN5 TN
— X I — - U= Z7 FEIE

TLA - [waveform 1] = iEi_ﬁ]
File Edit Wiew Data System Tools Window  Help — =] =]
=dl 2 BEE mE el 22| seus | e | Tek

A ¥ protocol Designer | S8 AutoDeskew |

=£[8.| % (=@ sl Timesoiv [fons ] mulry] | w|6b]] | |

Search ¥ _I
cl: [-7ns =] c2: [E00ns = Del Time: [507ns =

" Lock Delia Time

1 A1Z2SDA10A10:A0 C1: 400 2 0B

Delta: 406

ikl

kagnivu: ADDRPROC) : A12 S0A10.A1 0241

ragnivu: ROWY ADDR

Magnivu: COL ADDR

kagnitiu: DATA[?:0]

dagniviu: CKE

bagnivu: CS#

kdagnitiu: CAS#H

Magnivvu: BASH

bagnivu: SOFARKM_WESR

-

[ <] >
&) ah [z = a!
For Help, press F1 | | mexromix

iiiiﬁstart“_: o & By = L | f TLA - [Waveform...

[
|gﬁi%}@,. 8:22 PM

7.ADSP-21368 YO+ v H#® SDRAM T —7 v - o=/ VX

812, SDRRC L VA ¥ Tiifb B~ ; (SDROPT)%
v b LARWEESDSDRAM ¥ —4 o o v Ll gi
LEMEZ R L9, KoihH LEMEIZIZEE D SDCLK

YA T NBMETT (CL=3 CKmAHLIZT VA7
Jb. CL=2 THHAHLIZ 6 A 7 1),
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e (AL oo ALttt a2l = e 2t LA o b e b ) B
=E(8, | || Time/Div: [20ns v| oy | w8 [Ssarch +] .|

Cl: [-7ns = 2 [sns =  DeltaTime: [57ns =] I LockDetta Time

1:A12.8DA10A10:AT - C1: OF2 c2: 0m Delta: OF3

Magnivu: ADDRFROC) : A12,50A10.410:41

Magniviu: ROW ADDR

Magniviu: COL ADDR

Magnivu: DATA[F:0]

Magniviu: CKE

Magniviu: C5#

Magniviu: CAS#

Magnivu: RAS#

Magnivu: SDRAM_WE#R

Magnivu: LA_TRIG

4|

[8.ADSP-21368 7Ht v # TaAH LEBELERIR LB LNSEE

LA - [waveform 1] . = — =] =]
File Edit W%ew Data System Tools Window Help 5 Ej‘ﬁj
=l g BEE =B 2 2 2] [ Seus | e [_Run_[NE3! Tk

2| e | B autoDeskew |

1 Tlr;ﬂe,-"Dlv_]ZUns -~ ”,“Hi,_’_EJ ’-'.;:] -1-]5%'-&] Search V1 ]

~E[8. |
C1: i—?ns cz: |5ns :Eﬂ Delta Time: [1&ns E I Lock Delta Time
1 ATZSDAT0AT0AL C1: OF3 c2: 4F3 Delta: 400
[l [wiE i

ktagnitu: ADDRFROC) : A12 SDAT0.A10:41

Fagnivu: ROW ADDR

bagniviu: COL ADDR

hagnivu: DATA[?:0]

kdagnivu: CKE

hagniviu: CS#

fagnivu: CASH

kagnivu: BASH#

bagnivu: SORARM_WER

tagnivu: LA_TRIG

| <]
For Help, press F1 | | | Teldremi«
mlstart|| | 2 & &) 5 B .[TLA - [Waveform... = ]WR_OPT_PMbmp 1 oy By 724 pm

[9.ADSP-21368 7Ot v ¥ Ta#AiH LEBEILEZZIR L =546
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9z, WA Uik ke > b (SDROPT)Z & v b L
72358 DSDRAM o —4 v o v Vg LEEL =
LEd, ifbad A 2—7 095 &, Gt LEEN
32— RZ&IZAKSDCLK A Z Vv THRAELE T,

HAAEYDYR—F

ADSP-21368 't v ¥ T3 EAR— FTHHAEY
ZHR—FLET, ZhbD7 oty P iFx " Af{En
Vol ENBLTWAED, A2 T A2 &
DT FET, LHAE AT Y HEREIT SDRAM A€ Y T
bEHT L ENTEET, WEROARRFERY v 7
PERAT AL, oK AFEO T 0 v Y285 LT
HHIBANR « VAT DT HZ ENRTEET,

LH A E VIL ADSP-21367 ' mt& v ¥ &
@ ADSP-21369 vt v ¥ Tix¥ AR —F LT
WEHEA,

I SDRAM VAT L ETHA T 5 & EFRORA
VEREEBLTLIEE N,

m oty ¥iE ID =01 IR ELT, &£H SDRAM
HAORT =T T e =l TEFETLET,

m AN R T ANDOR O T ey YA
SDRAM #7 7t AL X9 L3255 1%. 07
2% L SDRAM OFEIHENY 7 L v o = & ifd
BT OMENRHD 9, ZiuE 1 BIETETTS
VENRH Y £97,

m HH SDRAM AEY - f ¥ —Tx—RF, 7V
v MNEIEE AR — K (PCB) EOARTGEATH#T- LTV
LA, K 133 MHz CEIMET A Z &N TE £,

B CCLK ¥f CLKIN LiZSLTHE THIMLENRH Y F
T

B CCLK X SDCIK tt = 2B L 4D H%EYR—KL
TWET,

m R BRx B (RREREB)NIAA - LI
TIAT T LET, ZNHIE, AR —F - R
FEa Yy 7iIck oA ET,

B RPBA g 5 &Ml » TR E I B A 2B e EAL
X, T RTCoO7aty I LTRERETH D HLE
NHET,

X 101z, 2o 7aw v ¥ & 1 {HOSDRAM AE U -
TNA ATHERSINDRRNRILFAEY - AT A
R LET,

THAEY « A7 A TIX, CCLK %} CLKIN fk&
CCLK % SDCLK LEIZxI L CEELLOLNHRIND
7=, 133 MHz T® SDCLK ®h{ElZxf LT CCLK %
266 MHz |ZHIR T2 MR H Y £9°, CCLK % 333
MHz ICRE LA AEY « 257 AT, &/D
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CCLK X SDCLK 7 & w7 % 4 1295 &, SDCLK I
83.25 MHz IZ72 Y £,

CNTRL signals

ADDR and
Bank select

DATA
SDRAM

ADDR, SDA10
DATA

SDRAM CNTRL ——
ADSP-21368
ID=2

SR Shared Memory
(SDRAM) Interface

£410. 2 f@l> ADSP-21368 YOt wH(zxtd 5 A A
T & LTHEALE SDRAM

NEAEYDDDREST

ADSP-2137x 7' m & v ¥ix, 16 £ v hEA — |k
(ADSP-21375) £7-1% 32 £ v FAERAR — b (ADSP-
2137 %~ T, AMBATY « N7 0 22D DAy
FEITEYFR—FLTWET, ZOANFHAEY & LT
X, SDRAM F 72 i3RI AEY (Fl 21X SRAM X°7
Ty a)eiHT A ENTEET,

SDRAM O, 7mEvyHiT 16 By hvh 48 By
FDRy X T 32y R B 48 By h~dD 3y
X7 xYAR—FLTWET, M5B SDRAM A E U 2>
Hba— REETTHEEOMBANL—T> ME, 32
vy MESNEA— FEFEH L7284 3 sDCLK (XU 7
TN Ty T s AT T T2 s, 16y b
MEANT A — M2 L7245 6 SDCLK 7 1 v 7 -
A TN L2465 TY,

Z® EE / — b TiE, 4N SDRAM 75 D FELTIT O
T 2oO0a— Rpla#MEL £, KPDOa— RFIT
IZ. .LDF 77 A V& F-oTa— REHHLAE Y IZH
BLET, ZDOFX—ATIL, SDRAM 2 fuo—TF %
VL L% 7 7 r—a e m— R A 403EN
H Y F9, VisualDSP+® Y —/ L%, ADSP-21375 EZ-
KIT Lite " — K o SDRAM IZ%f L TF 7 /L MET
SDRAM = hu—Z 2k L7z#kicT 7V or—v
arv&ue—RLET, ¥—~F v b - A= FETHERHS
NTW% SDRAM BRE72 57— ATIE, .xml 77 A
M7 ety ¥ D system\ArchDef 74 /LA IZH Y
EFNTRESNET 74NV MEEZLEESTHZ LIk
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D SDRAM =2 bu—F OHHHUIEEZE XD Z LT
xFE9,

2 DHDOa— RFITIX, SMHB SDRAM 26 FEITT 544
BEDH LN, .dat 77 ANVHNT, NEFEAEY O
—HE LTHRESNE T, ZOTFT —F B4 E SDRAM
IZa v —&N7=%I12,. SDRAM 75 F OBBMNEST X
NFEI, EfTT257 7V r—2a L O—EMBPIEEA T
U e RUTRIZHY ., OO 7 TIIAEAE Y
MHEDFEITNY R — FEINTHRWEEIZE, ZoF
EERESTLIEE N,

PCBTHA 2 O—BMLEIALA KD
A4y

ADSP-21368 Yzt ¥ & ADSP-2137x 'ut vt %
A LTSDRAM A v —T7 =2 —RA%&T YA 358
BDO— R PCB A R4V ERIRLET,

B T RLR T ET—H - T NITEBHET
< LEJ, SDCLK & SDRAM 1> ha—jL « 5
A 1% SDRAM OV 7 Ly =2llfibivd =,
FRCEETAMLENH Y £9, SDCLK D/NF —
FlX 2~4 4 U FITHIRL TS £ &V, DATA &
ADDR D/NK — 2 Fid 4~8 A4 »FIZHIR L TL 72
Xy, NRE—UEIX 5 mmiIZT A ENTEET,

m SDCLK, DATA, ADDR OO#&ulx. PHREICHERT 5
HOTIEHY EFHA, BHAT 27V T4 (S) Y
— IV EE S THE A2 kR L T B a0, #&
WA KRETEDZ L, B ENRDEFEMESLIBL TR
BRI 2MEERIC e D - O BIENE 2 £9, 7=
T TNRABRE, BEA TV T 4 REXAMN
BAILTREDTRTOFTHA L HA PCB Dl
EORNZY I alb—yay « V=& fFios TR
T AR — RORFEDHERTHZLEZBEOLE
7,
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m Sty o1/0 RTA4 3%, % 1/0 ThHeK 30 pF
DAafAEYR—FLTHET,

B AEY - TALREIKLTE S RT Iy T
TEFTHoTLTZE, e, 770 r—va v
PCB D% SDRAM 7 /31 AZxT 57 B v 7Y
VI ERLET, ety VDO [ Hardware
Reference manual'] O AT L« FHA L DEIC
HHATALIICT ey FICH L TIELWT Iy
TV T EITHOTLIEEN,

m Uty hoT—4% - = MIHHATLE DI
Avpp BIRIZXT L CHIR D 7 4 L Z [EEZ L
TLIEE W, FEMCOWTIX, ety Hosr—
B v—hESRLTIEIN,

VCC3
o

J: I I I 7
T 10NF T AUE T 10NF T JUF 7

1UF

11+

M. &AEY - TNARADTHY T VT

YI2bkoxzF7-a—F

a— RK# X, Z® EE /— MIxeT5.21P 771
JWZINBE SN TWET, T2, ADSP-21368 7' 11
v L ADSP-2137x FutkvHoay - E— &
DMA £— RTPD 16 B> b & 32 B ME @ SDRAM
kTS5 a—RRRgENTHET, a— Ko 15T
IZ. ADSP-21368 7t v# ET32 ¢ v  SDRAM %
fioT, AAEYVZFEA L —2 a3 LET, M
D 2 DO a— KEITHL, ADSP-2137x 7t v ¥ Ed
SDRAM 5D FETEFTEA ML —2 a3 LET,
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ADSP-21368 SHARC Processor Hardware Reference, Rev 1.0, September 2006. Analog Devices, Inc.

ADSP-21369 EZ-KIT Lite Evaluation System Manual, Rev 2.1, August 2006. Analog Devices, Inc.

ADSP-21375 EZ-KIT Lite Evaluation System Manual, Rev 1.1, September 2007. Analog Devices, Inc.
ADSP-21367/ADSP-21368/ADSP-21369 SHARC Processors Data Sheet, Rev B, October 2007. Analog Devices, Inc.
ADSP-21371 SHARC Processor Data Sheet, Rev 0, June 2007. Analog Devices Inc.

ADSP-21375 266 MHz, High performance SHARC processor Preliminary Datasheet, Rev PrB, December 2005.  Analog
Devices Inc.

MT48LCAM32B2TG SDRAM Data Sheet, 128MbSDRAMx32 E.p65, Rev. E; Pub. 10/02 x32 SDRAM. Micron
Technology, Inc.

MT48LCEM16A2 SDRAM Data Sheet, 128MSDRAM G.p635, Rev. G, Pub. 10/03, SDRAM. Micron Technology, Inc.
K4S5643232H SDRAM Data Sheet, Rev. 1.1, August 2004. Samsung Electronics.

[10] W9864G2GH-7 SDRAM Data Sheet, Rev. A01, August 2006. Winbond Electronics Cor.

FEXaty FRETEE

Revision Description

Rev 4 — January 9, 2008, Removed references to obsolete Winbond W986432DH and modified the
by Deepa Venkataraman PLL configuration code.

Rev 3 — April 19, 2007, Updated the document to add the ADSP-2137x SDRAM interface details
by Jeyanthi Jegadeesan and modified document title accordingly.

Rev 2 — March 14, 2006, Revised info pertaining to 133 MHz SDCLK operation and updated

by Jeyanthi Jegadeesan document title accordingly.

Rev 1 — November 28, 2005, Initial release as Interfacing 166 MHz SDRAM Memory to ADSP-

by Aseem Vasudev Prabhugaonkar 21367/21368/21369 SHARC Processors (EE-286).
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