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O K I FJIDD56V 62320K -07

M D56V 62320K

4-Bankx 524,288-Wordx 32-Bit SYNCHRONOUS DYNAMIC RAM

n
MD56V 62320K CMOS 4 x 524,288
x 32 RAM 3.0v 3.6V CMOS
86 TSOP

n

° 4 CMOS 1

o 4 x 524,288 x 32

e 33V+ 0.3V

° LVTTL

° LVTTL

° 4096 /64ms

[ ]

~  CASLaency 2 3
- 1 2 4 8

[ ]

[ )

86- 400 mil TSOP (Typell)  (TSOP(I1)86-P-400-0.50-K)(Product: MD56V 62320K -xxTA)

XX
n
tac2 tacs

MD56V62320K-6TA 166MHz 6ns 5.4ns

MD56V62320K-7TA 143MHz 6ns 5.4ns

MD56V62320K-75TA 133MHz 6ns 5.4ns

MD56V62320K-10TA 100MHz 6ns 6ns
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OKI

FIDD56V 62320K-07

M D56V 62320K

TSOP (1)

CLK

DQM#

CS

DO#

CKE

Vce

3.3V

A0 Al10

Vss

ov

BAO,BA1

VeeQ

3.3V

RAS

VssQ

ov

CAS

NC

WE

VeeQ
Vss, VssQ
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FIDD56V 62320K-07

OKI M D56V 62320K
| ]
CLK “H
cs CLK CKE DQM#
CLK
CKE
1CLK
ROW & COL
ADDRESS ROW RAO 10
coL CAO 7
BAO,BA1L 4 1
RAS CAS
WE
CLK H DQMO 3 H’ 2CLK
bomo pomsa | CHK H DQMO 3 ’H CLK
DOQMO DQ1 8 DQM1 DQ9 16 DQM2 DQ17 24  DQM3
DQ25 32
DQ1 DQ32
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OKI

FIDD56V 62320K -07

M D56V 62320K
[
[
V|N, VOUT -0.5 VCC +0.5
Vee, VeeQ -05 46
Tstg -55 125 °c
Pp* 1000 mw
los 50 mA
Topr 0 70 °C
* Ta=25°C
[ ]
(Voltages Referenced to Vgg=0V, VssQ=0V)
Min. Typ. Max.
Vee: VeeQ 3.0 3.3 3.6
H ViH 2.0 — Vcct0.3
v Vie -0.3 — 0.8
[
(Vpias = 1.4V, Ta = 25°C, f = 1 MHz)
Min. Max.
(CLK) CcLk — 4 pF
(CKE, Address, CS, RAS, CAS,
WE, DQM) Cin 5 DF
(DQ) Cout — 6.5 pF
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FIDD56V 62320K-07

OKI M D56V 62320K
° (2
MD56V62320
K-6TA K-7TA
CKE Min. Max. Min. Max.
“p lon =
H — : - ' T
VoH 2 OmA 2.4 2.4 \Y
o » loL=
L — — . — .
VoL 2 OmA 0.4 0.4 \Y
Iy — — -10 10 -10 10 pA
ILo — — -10 10 -10 10 pA
tcc = Min.
( lcct CKE Vi |tge=Min. | — 120 — 100 |mA| 1,2
No Burst
( lcco CKE Viy |tce = Min. — 50 — 40 |mA| 3
( lccas CKE Vi |tce = Min. — 3 — 3 mA| 2
( lcca CKE Viy |tce = Min. — 50 — 45 |mA| 3
( lcca CKE Viy |tcc =Min, — 160 — 140 mA | 1,2
tce = Min.
( lccs CKE Vv | ¢~ 7 — 160 — 140 |[mA| 2
) tRC = Min.
( lcce CKE Vi |tce = Min. — 2 — 2 mA
)
( lec7 CKE Vi |tcc=Min. | — 2 — 2 mA

N
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FIDD56V 62320K-07

OKI M D56V 62320K
. (212)
MD56V62320
K-75TA K-10TA
CKE Min. | Max. | Min. | Max.
|
“H \Y — OH 24 | — | 24| — |V
OH =—2.0mA
‘L VoL — loL=2.0mA| — | 04 | — | 04 |V
I — — -10 | 10 | -10 | 10 | pA
ILo — — -10 | 10 | -10 | 10 | pA
tCC = Min.
( lccl CKE Vi |tre=Min. | — | 90 | — | 70 |mA| 1,2
No Burst
( lcco CKE Vi |tcc=Min. | — | 35 | — | 30 |mA| 3
( Iccss CKE Vi |tee = Min. — 3 — 3 |mA 2
( lccs CKE Vi |tecc=Min. | — | 40 | — | 35 |mA| 3
( Icca CKE Vi |tee = Min. — | 130 | — [ 100 fmA| 1,2
tce = Min.
lccs CKE vy |~ — | 130 | — | 100 |mA| 2
( trc = Min.
( lccs CKE ViL [tec=Min. | — | 2 | — | 2 |mA
( lcc7 CKE Vi |tee = Min. — 2 — 2 | mA

N
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FIDD56V 62320K-07

OKI M D56V 62320K
[
CAS
A9 WB A6 | A5 | A4 CL A3 BT A2 | Al | AO BT=0 BT=1
0 Burst 0 0O | O | Reserved | O | Sequential | O 0|0 1 1
1 Single bit 0 0 1 1 1 Interleave 0 0 1 2 2
0 1 0 2 0 1 0 4 4
0 1 1 3 0 1 1 8 8
1 0 0 | Reserved 1 0 0 Reserved Reserved
1 0 1 | Reserved 1 0 1 Reserved Reserved
1 1 0 | Reserved 1 1 0 Reserved Reserved
1 1 1 | Reserved 1 1 1 Reserved
1, A7 A8 Al10 BAO BAl1l "L~
2,CAS 1(A6=0 A5=0 A4=1)
3,Reserved
1
1. CKE "H’ NOP
2. Vcc CKE ’"H” NOP 200us
3.
4. 8
5.
2
1. CKE ’H’ NOP
2. Vcc CKE ’"H” NOP 200us
3.
4,
5. 8
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FIDD56V 62320K-07

OKI M D56V 62320K
° 1/3
1,2
MD56V62320
K-6TA K-7TA
Min. Max. Min. Max.
CL=3 tces 6 — 7 — ns
CL=2 tcco 10 — 10 — ns
CL=3 tacs — 5.4 — 5.4 ns 3,4
CL=2 tac2 — 6 — 6 ns 3,4
H? tCH . 2 . ns 4
e toL _ 2 — ns 4
tg) 1.5 — 1.5 — ns
tH 0.8 — 0.8 — ns
ns
toLz 1 — 1 —
ns
toHz — 5.4 _ 5.4
toH 2.5 — 2.5 — ns
RAS trc 60 — 60 — ns
RAS tRp 18 — 20 — ns
RAS trAS 42 10° 42 10° ns
RAS CAS tRcD 18 — 20 — ns
twr 10 — 10 — ns
RAS RAS tRRD 10 _ 10 _ ns
tREE — 64 — 64 ms
1CLK 1CLK
CAS CAS Min. lccp
CKE lcke
UDQM LDQM ooz ) )
UDQM LDQM oo 0 0
Ipwbp 0 0
IROH CL CL
IMRD 2 2
lowp 2 2
|
CKE BCD 2 2
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FIDD56V 62320K-07

OKI M D56V 62320K
° 2/3
1,2
MD56V62320
K-75TA K-10TA
Min. Max. Min. Max.
CcL=3 tces 7.5 — 10 — ns
CL=2 tcco 10 — 10 — ns
CL=3 taca — 5.4 — ns 3,4
CL=2 tac2 — 6 — ns 3,4
oy tcH 2.5 — 3 — ns 4
L tcL 2.5 — 3 — ns 4
ts) 15 — 2 — ns
tH 0.8 — 1 — ns
toLz 1 — 1 — ns
toHz — 54 — 6 ns
toH 3 — 3 — ns 3
RAS trRC 60 — 70 — ns
RAS tRp 20 — 20 — ns
RAS trAS 45 10° 50 10° ns
RAS CAS tRcD 20 — 20 — ns
twr 10 — 10 — ns
RAS RAS tRRD 15 — 20 — ns
tREE — 64 — 64 ms
tppe | tg+1CLK — tg+1CLK — ns
CAS CAS Min. lccp 1 1
CKE IeKE 1 1
UDQM LDQM Iboz 2 5
UDQM LDQM Ioob 0 0
Ibwp 0 0
IROH CL CL
|
(Min.) | MRD 2 2
lowp 2 2
|
CKE BCD 2 2
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OKI

FIDD56V 62320K-07

M D56V 62320K

3/3

tt=1ns

Vin

\AL

2.4V

0.4v

1.4V

Z=50Q2

Vterm

50Q

1.4v

tREF

4,096

; 30pF (External Load)

Vih Vi
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FIDD56V 62320K -07

M D56V 62320K

CLK

CKE

CS

RAS

CAS

ADDR

BAO,
BAl

A10

DQ

WE
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DQM3

@CAS Latency=2, Burst Length=4
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Row Active

v |

Write Command Precharge Command
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FIDD56V 62320K -07

M D56V 62320K

CLK

CKE

CS

RAS

CAS

ADDR

BAO,
BAl

A10

DQ

WE

DQMO-
DOM3

@CAS Latency=2, Burst Length=4

tcH
0 1 2 3 *‘4" 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

NNURGLTTTE
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Il

Il

Il

Il

i

?

Row Active T
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OKI

FIDD56V 62320K-07

M D56V 62320K

1. CLK ’Low”  "High” CS ’High” CKE DQMO DQM3
2. BAO BA1
BAL BAO
0 0 A
0 1 B
1 0 [
1 1 D
3. A10
A10 | BAL | BAO
0 0 0 A
1 0 0 A
0 0 1 B
1 0 1 B
0 1 0 c
1 1 0 c
0 1 1 D
1 1 1 D
4. A10 BAO BA1
A10 | BAL | BAO
0 0 0 A
0 0 1 B
0 1 0 c
0 1 1 D
1 X X
5. CLK =0
6. DQMO DQM3 1CLK + tonz Hi-Z

13/35



OKI

FIDD56V 62320K -07

M D56V 62320K

CLK

CKE

CS

RAS

CAS

ADDR

BAO,
BAl
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DQ
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@CAS Latency=2, Burst Length=4
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Write Command T

*
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3CLK

3Cycle
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14/35



OKI

FIDD56V 62320K -07

M D56V 62320K

CLK
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@CAS Latency=2, Burst Length=4
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FIDD56V 62320K -07

M D56V 62320K

CLK

CKE
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FIDD56V 62320K -07

M D56V 62320K

CLK

CKE

CS

RAS
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ADDR

BAO,
BAl
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CAS L
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Row A
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*

Row Active
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ad with

Auto Precharge

f

B Bank Precharge
Start Point
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FIDD56V 62320K -07

OKI M D56V 62320K

@CAS Latency = 2, Burst Length =4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

N AVAV AV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY)
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woor s Y[ T o Do e o
o 0 D\ VI, S\

LI/ CTE 1)U 11 e e

DQ (QAaoX QAal QAa2XQAa3)——( QBle QBb2XQBb3XQBb4)——(QAcOXQAchQAcZX QAcs)

we P L N TS N N\
covs I [ I e

Row Active Row Active Read Comman d Read Comman d
(A-Bank) (B-Bank) (B-Bank) (A-Bank)
Read Command Precharge Command Row Active

(A-Bank) (A-Bank) (A-Bank) - precharge Command
(B-Bank)
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FIDD56V 62320K -07

M D56V 62320K
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CKE
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@CAS Latency = 2, Burst Length =4
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il

il

U

ADDR ZZX RAa XZZ

BAO,
BAl

A10

DQ

WE

il

I e X

il

il

il

il

i

R/
HHE )

il

Y

/

il

il

il

il

U

il

) G

il

il

i

il

il

U

(DAaOXDAalX DAa2, DAa3X DBbOX DBle DBb2X DBb3X//

il

/ /X DACOX DAch//

[

il

il

il

[\

il

/R

i

il

[

\

il

il

i

il

il

il

il

novs I

DOM3

[\

il

i

I\

/

UL

il

il

U

?
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*
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Write Command
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Write Command

(B-Bank)

i

Row Active
(A-Bank)

(B-Bank)

Write Command T
(A-Bank)

(A-Bank)

Precharge Command Precharge Command
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FIDD56V 62320K -07

OKI M D56V 62320K

@CAS Latency = 2, Burst Length =4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

N AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY)

High
CKE g

cs T [ [0 [0 [ A /A
ras | \_/ L/ L/
cas L L/ (N ARUNAREY
oor ] waa [T cee Y reo NI ceo NI cre YLD oo XD c2e NI
=) N1 1111 S 111 s 1 S
I/ 1) U011 1 11 1 1 1

DO {(Qren) Qe orez) res) oBuo) oBt v f 0B Qacof qact ) geao) et fren ) oret
_lron

WE \_ J
oova UL [

$ t t $
Row Active Row Active Read Comman d Precharge Command
(A-Bank) (B-Bank) (B-Bank) (A-Bank)
Read Command Read Command Read Command Read Command
(A-Bank) (B-Bank) (A-Bank) (A-Bank)
. 1. RAS CAS WE "High” CS
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FIDD56V 62320K -07

M D56V 62320K
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M D56V 62320K
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n (Table 1) (1/2)
! CS | RAS | CAS | WE BA ADDR
H X X X X X NOP
L H H H X X NOP
L H H L BA X ILLEGAL 2
L H L X BA CA ILLEGAL 2
L L H H BA RA
L L H L BA Al10 NOP 4
L L L H X X 5
L L L L L OP Code
H X X X X X NOP
L H H X X X NOP
L H L H BA | CA, Al10
L H L L BA | CA, Al10
L L H H BA RA ILLEGAL 2
L L H L BA A10
L L L X X X ILLEGAL
H X X X X X NOP
L H H H X X NOP
L H H L X X
L H L H BA | CA, Al10 3
L H L L BA | CA, Al10 3
L L H H BA RA ILLEGAL 2
L L H L BA A10
L L L X X X ILLEGAL
H X X X X X NOP
L H H H X X NOP
L H H L X X
L H L H BA | CA, Al10 3
L H L L BA | CA, Al10 3
L L H H BA RA ILLEGAL 2
L L H L BA Al10 3
L L L X X X ILLEGAL
H X X X X X NOP
L H H H X X NOP
L H H L BA X ILLEGAL 2
L H L H BA | CA, A10 |ILLEGAL 2
L H L L X X ILLEGAL
L L H X BA | RA, A10 |ILLEGAL 2
L L L X X X ILLEGAL
H X X X X X NOP
L H H H X X NOP
L H H L BA X ILLEGAL 2
L H L H BA | CA, A10 |ILLEGAL 2
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(Tablel) (2/2)
! CS | RAS | CAS | WE BA ADDR
L H L L X X ILLEGAL
L L H X BA | RA, A10 |ILLEGAL 2
L L L X X X ILLEGAL
H X X X X X NOP --> tgp
L H H H X X NOP --> tgp
L H H L BA X ILLEGAL 2
L H L X BA CA ILLEGAL 2
L L H H BA RA ILLEGAL 2
L L H L BA Al10 NOP 4
L L L X X X ILLEGAL
H X X X X X NOP
L H H H X X NOP
L H H L BA X ILLEGAL 2
L H L X BA CA ILLEGAL 2
L L H H BA RA ILLEGAL 2
L L H L BA Al10 ILLEGAL 2
L L L X X X ILLEGAL
H X X X X X NOP --> trcp
L H H H X X NOP --> trcp
L H H L BA X ILLEGAL 2
L H L X BA CA ILLEGAL 2
L L H H BA RA ILLEGAL 2
L L H L BA Al10 ILLEGAL 2
L L L X X X ILLEGAL
H X X X X X NOP --> tpe
L H H X X X NOP --> tge
L H L X X X ILLEGAL
L L H X X X ILLEGAL
L L L X X X ILLEGAL
H X X X X X NOP
L H H H X X NOP
L H H L X X ILLEGAL
L H L X X X ILLEGAL
L L X X X X ILLEGAL
= BA NOP =
CA= AP
* 1. lcycle CKE “High”
2.
3. tcco  twr
4. BA Al10
5.
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ILLEGAL

ILLEGAL

ILLEGAL

ILLEGAL

NOP

Refer to Operations in Table 1

OKI M D56V 62320K
(CKE) (Table 2)
(n) |CKEn-1| CKEn | CS | RAS | CAS | WE | ADDR
H X X X X X X | INVALID

H X X X X --> AB|6:8
L H H H X --> ABI6:8
L H H L X | ILLEGAL
L H L X X | ILLEGAL
L L X X X | ILLEGAL
X X X X X | NOP
X X X X X | INVALID
H X X X X --> ABI
L H H H X --> ABI
L H H L X | ILLEGAL
L H L X X | ILLEGAL
L L X X X | ILLEGAL 7
X X X X X | NOP
X X X X X Refer to Table 1
H X X X X

(ABI) L | H|HI|H X
L H H L X
L H L X X
L L H L X
L L L H X
L L L L X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X

r|lm|T|ZT||T|T|T|T|T|T|T|XT| || ||| |||

r|jr|r|zx|rrf{r|rr|frr|rr|-|r|r|{XT|-"|T|]T|IT|T|IT|X|-|ZT|IT|IT|IT|XI

6

7.CKE L7

8.

cycle

4096

uHu

tre(miny
troE

CKE
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No.

FIDD56V62320K-01 2005.03.24 - -
FIDD56V62320K-02 2005.03.28 - - ICC5
FJDD56V62320K-03 2005.04.27 - - tCC2(R6),tAC2(R6/7/75)
FIDD56V62320K-04 2005.06.01 - -
FJDD56V62320K-05 2005.10.25 - - PKG

4 4 VCCmin (2.7V-3.0V)
FJDD56V62320K-06 2005.11.09

10 10 Extarnal Load (50pF - 30pF)

CKE

FJDD56V62320K-07 2007.2.23 8,9,27 8,9,27
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