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BoLIK, Bt LY a:&mv:f)
OK I ZYNT=2 Y a=3 20 BT

OK| FJDD56V62160E-03

M D56V 62160E

4-Bankx 1,048,576-Wordx 16-Bit SYNCHRONOUS DYNAMIC RAM

[
MD56V 62160E CMOS 4 x 1,048,576
x 16 RAM 3.3V LVTTL
n
° 4 CMOS 1
o 4 x 1,048,576 x 16
e 3.3Vt 0.3V
° LVTTL
° LVTTL
° 4096 /64ms
[ ]
— CASLaency 2 3
- 1 2 4 8
e CBR
54 400 mil TSOP(I1) TSOP(2)54-P-400-0.80-K MD56V 62160E-xxTA
XX
n
tacz tacs
MD56V62160E-7 143MHz 6ns 6ns
MD56V62160E-10 100MHz 6ns 6ns
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FIDD56V 62160E-03

VSS: VSSQ

OKI M D56V 62160E
[
54 TSOP (1)
VCClI @ Elvss
DQ1[2] 53]DQ16
VccQE @VSSQ
DQ2[4] 51]DQ15
DQ3[5] 50/DQ14
VssQ[ 6] [49)VeeQ
DQ4[7] 48] DQ13
DQ5[8] 47]DQ12
VCCQE EVSSQ
DQ6 |10} 45/ DQ11
DQ7[11] 44| DQ10
Vssle EVCCQ
DQ8 |13} 42| DQ9
Vcc@ EVSS
LDQM 15 lag|NC
WE|16] 39 UDQM
CAS[L7] 38| CLK
RAS|[L8] 37| cKE
S SenC
A1320) 35]A11
A12[21 [34) A9
A10[22 33]A8
A0[23 32]A7
A1[24) 31) A6
A2[25] 30 A5
A3 28] 29 A4
Vcclz EVSS
CLK UDQM, LDQM
CS DQi
CKE Vee 3.3V
A0 All Vss ov
Al3, Al12 VeeQ 3.3V
RAS VssQ oV
CAS NC
WE
Vee, VecQ
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FIDD56V 62160E-03

OKI M D56V 62160E
| ]
CLK “H
= CLK CKE UDQM LDQM
CLK
CKE
1CLK

ROW & COL
ADDRESS | ROW RAO 11

coL CAO 7
A13, A12 L
(BAO, BA1)
RAS CAS
WE

CLK H UDQM LDQM "H 2CLK
UDQM

CLK H UDQM LDQM "H’ CLK
LDQM

UDQM LDQM
DQi
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FIDD56V 62160E-03

OKI M D56V 62160E
| |
CKE —»>|
CLK —»| > P Latency > o M
CS—» Progra-m & Burst Controller
ing Controller
RAS—» Timing Register
CAS P Register
WE—»
UDOM —»>| »
LDOM —»>| Bank
| |Controller
Al3 A12 |
Internal
Col.
Address
Counter
-
Input Input
AO All[ Data Buffers
* Register| 14|
 / 16 16
T
Column Column
8> Address 8> Decoders
Buffers * *
Sense - = DQ1
& 16 16 16
Amplifiers <:: ‘> Read _> Output DQ16
A A Data Buffers
Internal \ Register|
Row ! y o >
Row Word 16Mb
| Address 12 > Decoders Drivers Memo
Counter 1 ™ el 4
Cells
Row Word 16Mb
12 M|Decoders|{ [g,|Driversfy,.| Memory
Cells
Row | |
‘ 12 > Address| A A
Buffers Y Y
Sense
Amplifiers
Column
Decoders
Column
8 Decoders
Sense
Amplifiers
A A
Y Y
Row Word 16Mb
E% Decodersl] Ly Driversiy,[ Memory
Cells
Row Word 16Mb
12 Decoders{] Ly|Driversiy,[ Memory
Cells
A A
\ Y
Sense
Amplifiers

*

*

Column

Decoders

4/34



FIDD56V 62160E-03

OKI M D56V 62160E
[
[}
Vin: Vour -05 Vec+05
Veer VeeQ -05 4.6
Tstg -55 150 °C
Pp* 1000 mw
los 50 mA
Topr 70 °C
* Ta=25°C
[ J
(Voltages Referenced to Vgg = 0 V)
Min. Typ. Max.
Veer VeeQ 3.0 3.3 3.6
Vil 2.0 Vcct0.3
Vie -0.3 0.8 v
(VBias = 1.4V, Ta = 25°C, f = 1 MHz)
Min. Max.
(CLK) Ccik 25 4 pF
(CKE, A0 A13, CS, RAS, CAS,
WE, UDQM, LDQM) Cin 25 5 OF
(BQL DQ16) Cout 4 6.5 pF
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FIDD56V 62160E-03

OKI M D56V 62160E
[ ]
MD56V62160
E-7 E-10
CKE Min. | Max. | Min. | Max.
lon =
“H” — 4| — |24 | —
VoH ooma| 24 24 v
oL VoL — loL=20mA| — |04 | — |04 |V
Iy — — 10| 10 | -10 | 10 | pA
ILo — — 10 | 10 | -10 | 10 | pA
tcc = Min.
lcel CKE Viy |tre=Min. | — | 885 | — | 70 [mA 1,2
No Burst
( tcc = Min.
trc = Min.
lce1p CKE Vy |Re™ M7 — | 135 | — | 115 |mAl1,2
tRRD = Min.
No Burst
( Icc2 CKE V|4 |tcc=Min. — 30 — 30 [mA| 3
( Iccss CKE VL |tcc=Min. — 3 — 3 |mA| 2
( |CC3 CKE V|H tcc = Min. — 40 —_— 30 mA 3
( lcca CKE Vi |tee=Min. — | 110 | — 90 |mA (1,2
tcc = Min.
lccs CKE Vv | ¢~ — | 135 | — | 115 |mA| 2
( tRC = Min.
( lCC6 CKE V||_ tcc = Min. — 2 — 2 mA
( lccy CKE Vi |tee=Min. — 2 — 2 | mA

N
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FIDD56V 62160E-03

OKI M D56V 62160E
[ ]
CAS
A9 WM A6 | A5 | A4 CL A3 BT A2 | A1 | AO BT=0 BT=1
0 Burst 0 0 0 | Reserved | 0 | Sequential | O 0 0 1 1
1 | Singlebit| O 0 1 | Reserved | 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
A7 A8 Al10 All Al2 A13 "L”
1. NOP
2. Vce NOP 200ps
3.
4. 8 CBR
5.
1. NOP
2. Ve NOP 200ps
3.
4,
5.8 CBR
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FIDD56V 62160E-03

OKI M D56V 62160E
° 1/2
1,2
MD56V62160
E-7 E-10
Min. Max. Min. Max.
CL=3 tces 7 — 10 — ns
CL=2 tcco 10 — 10 — ns
CL=3 taca — 6 — 6 ns 3,4
CL=2 tac2 — 6 — 6 ns 3,4
"H” tcH 2 — 3 — ns 4
n» toL 2 _ 3 — ns 4
ts| 15 — 3 — ns
tH 0.8 — 1 — ns
toLz 1 — 1 — ns
toHz i 6 — 6 ns
toH 2 — 3 — ns 3
RAS tRC 63 — 70 — ns
RAS trRp 20 — 20 — ns
RAS tRAS 42 10° 50 10° ns
RAS CAS tRCD 20 — 20 — ns
tWwRrR 8 — 10 — ns
RAS RAS tRRD 14 — 20 — ns
tREF — 64 — 64 ms
tppE tS|+lCLK J— ts|+1CLK J— ns
CAS CAS Min. lccp 1 1
CKE lcke 1 1
UDQM LDQM ooz ) 5
UDQM LDQM Ibob 0 0
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FIDD56V 62160E-03

OKI M D56V 62160E
° 2/2
1,2
MD56V62160
E-7 E-10
Min. Max. Min. Max.
lbwD 0 0
IROH CL CL
IMRD 2 2
Min.
lowp 2 2
1. tt=1ns
2. V|H=2.4V V||_=0.4V 1.4V
3.
Z=50Q2

Output 0—77|;7€>

1.4v

¥}

Vin

50pF (External Load)
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FIDD56V 62160E-03

OKI M D56V 62160E

@CAS Latency = 2, Burst Length=4
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

N AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY)

ce 7T ' T
= T T T
ws (L7 OO g M
S g g R R
woor [ e e
<o T /OO T (O A

SN S 1 010 1 S S
tOH}<>I

DQ Qa0 } Qat { Qa2 } Qa3 {obo } b1 ) Dbz )} Db3 )

twr
ton «—>

& g
we T NG N A N

oo’ L1 /////*///// [\ I ////*//// i ///T///// i

Row Active T Row Active T
Read Comman d Precharge Command Write Command ~ Precharge Command
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OKI

FIDD56V 62160E-03

M D56V 62160E

ADDR

Al2,
Al13

A10

DQ

UDQM,
LDOM

@CAS Latency = 2, Burst Length =4
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il
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il

]

f

Row Active T

Read Comman d

U

il

il

il

il

il
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il
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i

Write Command

fIf

Read Comman d

Precharge Command
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FIDD56V 62160E-03

OKI M D56V 62160E
* . 1. CLK ’Low” ’High” CS  ’High” CKE UDQM LDQM
2. A12 A13
Al2 Al3
0 0 A
0 1 B
1 0 C
1 1 D
3. A10
Al10 | Al2 Al3
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 Al2 A13
A10 Al2 Al13
0 0 0 A
0 0 1 B
0 1 0 c
0 1 1 D
1 X X
5. CLK =0
6. UDQM LDQM 1CLK + tony Hi-Z
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OKI

FIDD56V 62160E-03

M D56V 62160E

CLK

CKE

RAS

CAS

ADDR

Al2,
Al13

A10

DQ

UDQM,
LDQM

@CAS Latency = 2, Burst Length=4
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1

J

il

1.

2.
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Read Command

UDQM LDQM

[/

il
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il

U

Write Command T

Precharge Command

Write Command

3CLK

3Cycle

twr
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OKI

FIDD56V 62160E-03

M D56V 62160E

CLK

CKE

RAS

CAS

ADDR

Al12,
A13

A10

DQ

UDQM,
LDOM

@CAS Latency = 2, Burst Length =4
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OKI

FIDD56V 62160E-03

M D56V 62160E

CLK

CKE

ADDR

Al2,
Al13

A10

WE

@ Burst Length
5 6 7

-4
8

AVAVAVAVAY
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63,
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il

il

il

il

il

il

CAS Latenc
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h
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DQ

UDQM,
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y=3

20 ) Qat | Q

22 Q
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—{ Dbo } Dbt ) Db2 } Db3 )
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I\

A

A-Ban

3

Ji

i
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!

twr [e—>
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Row A

ctive

(A-Bank)

1

} A

Row Active
(B-Bank)

A Bank Read wit
Auto Precharge

h

*

B Bank Precharge

Start

Point
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FIDD56V 62160E-03

OKI M D56V 62160E

@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

oL ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂf

High

CKE

s W T
ws [0 VIO O O
crs 17 VI A\
1 8 1 1
sz T\ I\

I )1 U1 11 1

DQ {Qren) Qe Qe ores}——{ qeb cebo) ets) B —{ oaco Qactf oac2) oacs)
we ) N N\ N\ N
oo [T I I L

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

(A-Bank) (A-Bank) (A-Bank) precharge Command
(B-Bank)
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OKI

FIDD56V 62160E-03

M D56V 62160E

CLK

CKE

RAS

CAS

ADDR ZZX RAa XZZZZX CAa XZZZZX

Al2,
Al13

A10

DQ

WE

oow” [T,

LDOM

8 9

[\

@CAS Latency = 2, Burst Length=4
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U

Row Active T

(A-Bank)

Write Command
(A-Bank)

*

Row Active Precha
(B-Bank)

(A-Bank)

Write Command

(B-Bank)

rge Command

[

Row Active
(A-Bank)

f

(A-Bank)

(B-Bank)

Write Command T

(A-Bank)

Precharge Command Precharge Command
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FIDD56V 62160E-03

@CAS Latency = 2, Burst Length = 4
A AR AV ATATATATAY]
os [\ [ /0 (0 (D A
ws LT L L
cAS L/ L/ (U ARUNARY|

Al2,
Al13

A10

DQ

WE

UDQM,
LDOM

Il

Il

Il

i

ADDR ZZX RAa XZZZZX Cha XZZZZX RBb XZZZZX cao ///]]
i

{11

01 1 O S

UL

i

il
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) 1 N

il
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{ ona0] Qrat } ea) Qe oBoo) 0Bt f oBiz ) e} Qaco) act  oBaof oBat f oreo) oret

\

_lron
<

Y

L

Ui

il

U

Row Active T Row Active T

(A-Bank)

Read Command
(A-Bank)

(B-Bank)

: 1. RAS CAS WE

Read Command
(B-Bank)

Read Comman d
(B-Bank)

*

Read Comman d

"High”

(A-Bank)

CS

Precharge Command
(A-Bank)

Read Command
(A-Bank)
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OKI

FIDD56V 62160E-03

M D56V 62160E

CLK

CKE

ADDR

Al2,
Al13

A10

DQ

UDQM,
LDQM

@CAS Latency = 2, Burst Length=4

8

[\

9

[\

0 11 12 13 14 15 16 17 18 19

[\

AVAVAVAY

[\

[\

[\

[\

vl

High

RUNARUNAN

\

I 00 NI

v

il

il

W/

(I

1

il

il

I\

i

il

il

il

il

i

[/

il

il

il

il

ZZX RAa XZZZZX CAa XZZZZX RBb

EY

il

il

il

il

il

il

il

i

Ih I

M=,

/A

il

il

i

il

il

il

il

il

il

I [l

il

il

i)

i

[/

il

il

il

il

{Den f D ) Dae2 | DAe) B0 f DB Dek2 { DBba) Daco f DAct§ DBao)

il

il

i

(1A 1

111

il

il

I\

i)

i

il

il

il

il

LAY

/

U
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S

Row Active Row Active
(A-Bank) (B-Bank)

Write Command
(A-Bank)

Write Command

(B-Bank)

f

(B-Bank)

Write Command
(A-Bank)

Write Command

Precharge Command
(Both Bank)
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OKI

FIDD56V 62160E-03

M D56V 62160E

CLK

CKE

RAS
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@CAS Latency = 2, Burst Length=4
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Write Command T
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OKI

FIDD56V 62160E-03

M D56V 62160E
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@CAS Latency = 2, Burst Length=4
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FIDD56V 62160E-03

OKI M D56V 62160E

DQ @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 AVAVAVAYAVAVAC AVAVAVAVAVAVAVAVAVAVAPAVAV)
e L
AUNARUY| w o\ (MR /]
O ST Ny N ey N
cas I VA ey (O S
1 S S e S e 3
e SO 1) O L st
wvo (JCra N T, Ty Ao

0Q (a0 four) oz ) 2D G CEM /11 111
tore e oz ferl ||+ | 3

we I U L, N L
coov I, R/ - S\ )

ﬂ\ 4 4

Row Active CLOCK Read Command  Read DQM Write Write DQM
Suspension T DQM

Write CLOCK Suspension

RAS

ADDR

© 1. CLK
2. UDQM LDQM 2CLK
3. UDQM LDQM CLK
4. LDQM ’High” DQ1 DQS8
5. UDQM ’High” DQ9 DQ16
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FIDD56V 62160E-03

M D56V 62160E
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- (Tablel) (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 | BaA| A0 [NoOP®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 A10
L H L L | BA | cA AL0
L L H| H | BA RA  |ILLEGAL 2
L L H L | BA | A0
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 A10 3
L H L L | Ba | ca A10 3
L L H | H | BA RA  |ILLEGAL 2
L L H L | BA | A0
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 A10 3
L H L L | BA | cA A10 3
L L H| H | BA RA | ILLEGAL 2
L L H L | BA | A0 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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u (Table 1) (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 A10 ILLEGAL 2
L L L X X X ILLEGAL
H | X | X | x | X X NOP > trcp
L | H|H]|H] X X NOP --> trep
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 --> tgc
L] H | H] x| x X NOP > trc
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
RA = BA = NOP =
CA = AP=
* 1. lcycle CKE "High”
2.
3. tceo  twr
4. BA Al10
5.
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- (CKE) (Table 2)
(n) |CKEn-1| CKEn | CS | RAS | CAS | WE | ADDR
H X X X X X X | INVALID
6 L H H X X X X --> ABI
L H L H H H X > ABI
L H L H H L X | ILLEGAL
L H L H L X X | ILLEGAL
L H L L X X X | ILLEGAL
L L X X X X X | NOP
H X X X X X X | INVALID
6 L H H X X X X —> ABI
L H L H H H X > ABI
L H L H H L X | ILLEGAL
L H L H L X X | ILLEGAL
L H L L X X X | ILLEGAL 7
L L X X X X X | NOP
H H X X X X X Refer to Table 1
! H L H X X X X
(ABI) H L L | H | H|H X
H L L H H L X | ILLEGAL
H L L H L X X | ILLEGAL
H L L L H L X | ILLEGAL
H L L L L H X
H L L L L L X | ILLEGAL
L L X X X X X | NOP
H H X X X X X Refer to Operations in Table 1
H L X X X X X
L H X X X X X
L L X X X X X
* . B.CKE "L" W tooe CKE

7.

cycle
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No.
FJDD56V62160E-01 2002.2.4 - -
FJDD56V62160E-02 2002.2.22 8 8 tRC tRAS
1,7,8, 1,7,8, _
FJDD56V62160E-03 2002.3.18 15 24, 25 | 15, 24. 25 CAS Latency =1
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