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Description
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NEC

uPD23C32202L

Ordering Information

Part number

Package

UPD23C32202LG5-xxx-9JH 86-pin plastic TSOP (I) (10.16 mm (400))

xxx : ROM code suffix

Pin Configuration (Marking Side)

/xxx indicates active low signal.

86-pin Plastic TSOP (1) (10.16 mm (400))
[ uPD23C32202LG5-xxx-9JH ]

Vcc 00—
00 O<~—-
VeecQ 00—
016 O=~—]
01 O=~——]
VssQ O——
017 O=~—]
02 O=~——]
VeecQ O—
018 O=~—
03 O=—
VssQ O—
019 O=—
/MR O——
Vcc O——f
DQM O——
IC O—
J/CAS O——
/RAS O——
/CS O——
/WORD O—>
Al2 O—
All O—
A10 O—
A0 O——
Al O—
A2 O—
IC O0——
Vcc O——
NC O—
04 O~—
VssQ O—
020 O=—
05 O<~—-
VecQ 00—
021 O=~——]
06 O<~—-
VssQ O——
022 O=~——]
07 O<~—-
VeccQ O—
023 O=~——]
Vcc O——
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84
83
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7
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

——O Vss
—0 031
——O0 VssQ
—0 015
—0 030
—O VccQ
—0 014
—0 029
—O VssQ
—0 013
—0 028
—O VceQ
—0 012
——OIC
——O0 Vss
—ONC
—ONC
—ONC
<—oO0 CLK
~——O0 CKE
~—O0 A9
~—O0 A8
~—O0 A7
~—0 A6
~—0 A5
~—O0 A4
~—O0 A3
—OIC
——O Vss
—ONC
—0 027
—O VceQ
—0 011
—0 026
—O VssQ
—0 010
—0 025
—O VceQ
—0 09
—0 024
——O VssQ
—0 08
——O Vss

Remarks 1. IC: Internally connected; leave this pin unconnected or connect to GND.

NC : Not internally connected; signal can be applied.

2. Referto 13. Package Drawing for the 1-pin index mark.

Data Sheet M12550EJ6V0DS00



NEC

uPD23C32202L

Pin Name
Symbol Pin name Pin number
CLK Clock input 68
CKE Clock enable input 67
ICS Chip select 20
/IRAS Row address strobe 19
ICAS Column address strobe 18
/MR Mode register enable 14
/WORD Mode select (DOUBLE WORD / WORD) | 21
A0 - A12 Address inputs 25, 26, 27, 60, 61, 62, 63, 64, 65, 66, 24, 23, 22

2,5,8,11, 31, 34, 37, 40, 45, 48, 51, 54, 74, 77, 80, 83, 4,
7,10, 13, 33, 36, 39, 42, 47, 50, 53, 56, 76, 79, 82, 85

00 - 015, 016 - 031 Data outputs

DQM DQ mask enable 16
Vee Supply voltage (for internal circuit) 1, 15, 29, 43
VeeQ Supply voltage (for output buffer) 3,9, 35,41, 49, 55, 75, 81
Vss Ground (for internal circuit) 44,58, 72, 86
VssQ Ground (for output buffer) 6, 12, 32, 38, 46, 52, 78, 84
NC No connection 30, 57,69, 70, 71
IC Internal connection 17, 28,59, 73
Block Diagram
CLK —
Clock generator
CKE —
= 5 Memory Cell Matrix
(] ©
5 S 2,097,152 words by 16 bits
- o (] ’ ’
AD-AL2 z ‘; (WORD mode)
x 2 or
1,048,576 words by 32 bits
Mode register (DOUBLE WORD mode)
6 E)
£ B
> o
o Q
— & E Sense amplifier
Ics —»| 5 3 E]
3 o © S
IRAS — 8 )
k) o
/ICAS % g Output control DOM
IMR ——> g §
WORD —»| &
Output buffer

00-031
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1. Input/ Output Pin Functions (1/2)
Pin name Input / Output Function
CLK Input CLK is the master clock input. Other inputs signals are referenced to the CLK rising
(Clock input) edge.
CKE Input CKE determine validity of the next CLK (clock). If CKE is high, the next CLK rising
(Clock enable input) edge is valid; otherwise, it is invalid. If the CLK rising edge is invalid, the internal
clock is not issued and this device suspends operation.
When this device is not in burst mode and CKE is negated, the device enters
POWER DOWN mode. During POWER DOWN or READ SUSPEND mode, CKE
must remain low.
ICS Input Command control signal. For details, refer to 4.2 Command Truth Table .
(Chip select) ICS low starts the command input cycle. When /CS is high, commands are ignored
but operations continue.
/IRAS Input Command control signal. For details, refer to 4.2 Command Truth Table .
(Row address strobe) Row address is determined by AO - A12 at the CLK (clock) rising edge in the ROW
ACTIVATE command cycle.
/ICAS Input Command control signal. For details, refer to 4.2 Command Truth Table .
(Column address strobe) Column address is determined by AO - A7 at the CLK rising edge in the READ
command cycle.
Column address is used differently in the WORD mode and the DOUBLE WORD
mode, respectively.
WORD mode (2M words by 16 bits)
Column address : AO - A7
DOUBLE WORD mode (1M words by 32 bits)
Column address : AO - A6
/MR Input Command control signal. For details, refer to 4.2 Command Truth Table .
(Mode register enable)
/WORD Input The pin for switching WORD mode and DOUBLE WORD mode.
(Mode select) Low level : WORD mode (2M words by 16 bits)
High level : DOUBLE WORD mode (1M words by 32 bits)
AO - A12 Input Address bus.
(Address inputs) AO - A12 are used differently in the WORD mode and the DOUBLE WORD mode,
respectively.
WORD mode (2M words by 16 bits)
Row address 1 A0 - Al12
Column address : AO - A7
DOUBLE WORD mode (1M words by 32 bits)
Row address 1 A0 - Al12
Column address : AO - A6
Also they are used as command control signal. For details, refer to 4.2 Command
Truth Table .
00 - 015, 016 - 031 Output Output data bus.
(Data outputs) 00 - 015, 016 - 031 are used differently in the WORD mode and the DOUBLE
WORD mode, respectively.
WORD mode (2M words by 16 bits)
16 bits data outputs to OO0 - O15, and 016 - O31 are Hi-Z.
DOUBLE WORD mode (1M words by 32 bits)
32 bits data outputs to OO0 - O31.
DQM Input DQM controls the output buffers like the /OE pin of an asynchronous mask ROM.

(DQ mask enable)

DQM high and DQM low turn the output buffers off and on, respectively.
DQM latency is 2 clocks.

Data Sheet M12550EJ6V0DS00 7




NEC uPD23C32202L

(2/12)
Pin name Input / Output Function
Vce - Power supply pin for internal circuits.
(Supply voltage)
VeeQ - Power supply pin for the output buffers.
(Supply voltage)
Vss - Ground pin for internal circuits.
(Ground)
VssQ - Ground pin for the output buffers.
(Ground)
NC - Not internally connected (The signal can be applied).
(No connection)
IC - Internally connected (Leave this pin unconnected or connect to GND).
(Internal connection)
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2. Simplified State Diagram

POWER
ON

MODE
REGISTER
SET

POWER
DOWN

ACTIVE
POWER
DOWN

BST

READ
SUSPEND

—- AUtOmatic sequence

Manual input
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3. Commands

3.1 MODE REGISTER SET (MRS) Figure of MODE REGISTER SET (MRS)
This device has a mode register that defines how the device ek [ 1
operates. In this command, AO through A6 are the data input pins. CKE H

After power on, the mode register set command must be executed to /CS

initialize the device. During 2 clocks (trsc) following this command, /RAS

this device cannot accept any other commands. ICAS

—
IMR 3358\

T
P

Address

3.2 ROW ACTIVATE (ACT) Figure of ROW ACTIVATE (ACT)
This command activates a row address selected by AO - A12. c LI 11
CKE H
/ICS

/IRAS
ICAS
IMR

Address

3.3 READ (READ) Figure of READ (READ)
Read data is available after /CAS latency requirements have been ok [ 1
met. This command sets the burst start address given by the column CKE H
address.
KN
/MR
Address
3.4 BURST STOP (BST) Figure of BURST STOP (BST)
This command terminates the current burst (Standard) (SDRAM-precharge-like)
operation.
CLK CLK
CKE CKE
ICS RN\ S5 ICS 350
IRAS IRAS
ICAS ICAS REEXS
/MR /MR
Address Address
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4. Truth Table

4.1 Clock Enable and Command

n-1 n n+1

K /SN S S

CKE /H
RAS Y
ICAS X Command X
IMR
Address
4.2 Command Truth Table
Function Symbol CKE ICS | IRAS [ /ICAS | IMR | DQM | A0 -A12 | /WORD
n-1 n
MODE REGISTER SET MRS H x L L L L X Code x
ROW ACTIVATE ACT H x L L H H X RA x
READ READ H x L H L H X CA x
BURST STOP Standard BST H x L H H L x x X
SDRAM- H x L L H L X X X
precharge-like
POWER DOWN | Entry PWDN H L x x X X X X X
Exit L H X x X X X X x
DQM READ H X X X X X \% X X
No operation NOP H X H X X x x x x
H X L H H H X X X
Organization control - H X L H L H X CA HorL
lllegal (SDRAM write) - H X L H L L X CA X
(SDRAM refresh) - H X L L L H X X X

Remark H : High level
L : Lowlevel
x . Don't care (high or low level)
V : Valid data input
RA: Row address
CA: Column address

Data Sheet M12550EJ6V0DS00 11
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4.3 Operative Command Table

Current state CKE ICS IRAS | /CAS | /MR Address Command Action
IDLE L x x x x X PWDN Power down
(POWER-ON or H L L L L AO - A6 MRS Mode register accessing
MODE REGISTER SET) H L L H H RA ACT Row activating
H L H L H CA READ lllegal (ignored)
H L H H L X BST No operation
H L L H L X
ACTIVE L X x X X X - Clock suspend
H L L L L AO - A6 MRS Mode register accessing
H L L H H RA ACT Row activating
H L H L H CA READ READ start
H L H H L X BST lllegal (ignored)
H L L H L X
READ L X x X X X - Clock suspend / Power down
H L L L L AO - A6 MRS Mode register accessing
H L L H H RA ACT Row activating
H L H L H CA READ Next READ start
H L H H L X BST Burst stop
H L L H L X
Any state H L H L L CA - lllegal
H L L L H X - lllegal
H H x x x X NOP No operation
H L H H H X NOP No operation
Remark H : High level
L : Low level
x : Don't care (high level or low level)
V : Valid data input
RA: Row address
CA: Column address
12 Data Sheet M12550EJ6VODS00
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5. Mode Register Settings

/CAS Latency

A5 | A4 | A3 | /CAS latency
CKE H 0 /00 x
o N o T o
L 010 3
IRAS N 1L LR o | 11 4
s TERNL AR RSl 1lofol s
A6 | /RAS latency 1 0 1 6
MR ZEEAL £ [ N T 1 o »
5 1 2 1|1 |1 x
e A6 A5 ‘ A4 ‘ A3 A2 Al ‘ A0
A4 559 ’—1
. Wrap Type Burst Length
S ) A2 | Wrap type Al | AO Burst length
0 Sequential 0 0 X
1 Interleave 0 1 4
1 0 8
1 1 X
Remark x: inhibited

Burst Sequence

Lower 2 or 3 bits of column address indicate ;
starting column address of burst read. ISE;; Starggdgrgcs)gumn Addressing sequence
Column address ‘ 4 ‘ 3 11 o A2 | Al | AO Sequential Interleave
4 0 0 0123 0123
Burst
length = 4 0 1 1230 1032
Burst 1 0 2301 2301
length = 8 11| 3012 3210
8 0 0 0 01234567 01234567
0 0 1 12345670 10325476
0 1 0 23456701 23016745
0 1 1 34567012 32107654
1 0 0 45670123 45670123
1 0 1 56701234 54761032
1 1 0 67012345 67452301
1 1 1 70123456 76543210

Data Sheet M12550EJ6V0DS00
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6. Word Modes

6.1 Addressing Map (WORD Mode)

Address
bits

;
Column address x

6.2 Data Output (WORD Mode)
When /WORD is set to low level, the device is set to WORD mode and 16-bit data will be output.

/CAS latency = 6, Burst length = 4

CLK
Command

‘
SR I

IWORD  SE58 |
SRR !
LRXRKRN

| 32 bits data |
\ |

Data 0 |[31]30[29]28]27]26|25|24]23]22]21]20[19]18]17]16]15/ 14 13[12[11]10] 9 [8 [ 7|6 [ 5] 4[ 3] 2] 1] 0]
Data 1 |[31]30[29]28]27]26|25|2423]22]21]20[19]18]17]16]15 14 13][12[11]10] 9 [8 [ 7|6 [ 5[ 4[ 3] 2] 1] 0]

Data 2 ||31][30[29]28]27]26|25|24]23[22[21[20[19]18]17]16]15[14[13[12[11]10] 9 [8 [ 7 |6 [5[4[3][2]1]0]

Data 3 |[31]30[29]28]27]26|25|2423]22]21]20[19]18]17]16]15 14 13[12[11]10] 9 [ 8 [ 7|6 [ 5] 4[ 3] 2] 1] 0]

1 1
A7 = High level A7 = Low level
Upper 16 bits data Lower 16 bits data
will be output will be output

v |

015014013012011010 09 08 07 06 05 04 03 02 O1 Q0

Data outputs 0 |

Data outputs 1 |

[T T T T TTTTTTTTT]
HEEEEEEEEEEEEEE
Dataoupus2 | | | [ [ [ [ [ [[[[[[[]]
HEEEEEEEEEEEEEE

Data outputs 3 |

14 Data Sheet M12550EJ6V0DS00



NEC UPD23C32202L

6.3 Addressing Map (DOUBLE WORD Mode)

pddress a0 [18 [ 1716 [ 15 [14 (1812 [0 o[ 8| 7iie[s]a]a][2]1]0]:

X

Column address

6.4 Data Output (DOUBLE WORD Mode)
When /WORD is set to high level, the device is set to DOUBLE WORD mode and 32-bit data will be output.

/CAS latency = 6, Burst length = 4

CLK

Command

T
/WORD Dodoletete’s
| | | | | | |

R RIRRIIIIIIRLS IR TRIZS 3
RIS IR IRIILRIILE 2RRREL
S IR
oot et e oo tatetetotetatetetetote! Lotesetotototatetetetotetetotetotetel G055,
KK R KRRIK KKK K RLREKKKKLLRKL 0%%%!

| 32 bits data |
I |

Data 0 |[31]30[29]28]27]26|25|2423]22]21]20[19]18]17]16]15/ 14 13[12[11]10] 9 [ 8 [ 7|6 [ 5] 4[ 3] 2] 1] 0]

Data 1 | [31]30[29]2827]26]25|24]23]22]21]20[19]18]17[16]15/14[13]12]11]10[ 9 [8 [ 7[6 | 5[4 [3 ]2 1] 0]

Data 2 |[31]30[29]28]27]26|25|2423]22]21]20[19]18]17]16]15/ 14 13][12[11]10] 9 [8 [ 7|6 [ 5[ 4 [ 3] 2] 1] 0]

Data 3 |[31]30[29]28]27]26|25|2423]22]21]20[19]18]17]16]15/ 14 13[12[11]10] 9 [ 8 [ 7|6 [ 5[ 4[ 3] 2] 1] 0]

¢

031030029 028 027 026 025 024 023 022 021 020 019 018 017 016 015014 013012011010 09 08 O7 06 05 04 03 02 01 00

Data outputs 0 |

HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEn
Dataoupust | [ [ [ [ [ T [ [ T[T T[T T]TTTTTTTTTTTTT]T]
Daaoupus2 | | | [ [ [ I [[[[[[[[[TTTTTTTTTIIII]]]

HENEEEEEEEEEEEEEEEEEEEEEEEEEEEEn

Data outputs 3 |
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7. Relationship between Clock Frequency and /RAS Latency, /CAS Latency

Clock frequency (Clock cycle time) /RAS latency (MIN.)

/CAS latency (MIN.)

Data output cycle

33 MHz (30 ns) 1 3 1
50 MHz (20 ns) 1 4 1
66 MHz (15 ns) 2 5 1

33 MHz (30 ns)
-~

o T T2 T3 T4

K SN\

/IRAS latency

T5 T6

T7

T10 T11

-
Command /CAS latency
P 2 3
Data output cycle
o1
! '
Hi-Z ‘ ‘
OQ =====mmmmsmmssesessssesseseesseeeeeae
50 MHz (20 ns)
mo T1 T2 T3 T4 T5 T6 T7 T8 T9
CK S\ S\ S\ SN\ S\ S\ T\ S S
/RAS latency
1
Command ICAS latency
12 3 _ 4
Data output cycle
1]
> :
Hi-Z ‘ ‘
o0 ol OOOO

66 MHz (15 ns)

‘ )
iTo
CIOVAVAVAVAVAWVAWVAWVAWAW

/IRAS latency

12

&
Command /CAS latency
i1_2 3 4

5

%Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 T1l1l T12 T13 T14 T15

AVAVAVAVAVA VAW,

Data output cycle

1

16 Data Sheet M12550EJ6V0
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8. Command Interval

8.1 Relationship between Clock Frequency, Parameter and Command Interval

Frequency (tck) Burst IRAS ICAS READ to READ READ to ROW ACTIVATE Unit
length latency latency [command interval command interval (MIN.)
(MIN.) teeo (MIN.) Read data is Read data is
NOT terminated terminated
66 MHz (15 ns) 4 2 5 4 4 4 CLK
6 5 5 5
8 5 8 8 4
6 9 9 5
50 MHz (20 ns) 4 1 4 3 3 3 CLK
5 4 4 4
6 5 5 5
8 4 7 7 3
5 8 8 4
6 9 9 5
33 MHz (30 ns) 4 1 3 2 2 2 CLK
4 3 3 3
5 4 4 4
6 5 5 5
8 3 6 6 2
4 7 7 3
5 8 8 4
6 9 9 5

Data Sheet M12550EJ6V0DS00 17
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8.2 READ to READ Command Interval (t ccp)

For details, refer to 8.1 Relationship

A minimum of tcco interval is required between two READ commands.

between Clock Frequency, Parameter and Command Interval

=4

= 3, Burst length

/CAS latency

ottt Bl Eele e Al Elitililie |

(%]
S (38
NS84 2
© o !
o '
|
R LI r
~ |
z 1
e Q "
L A A I
o o V
g &
X~ o
5 e g
O ©
IS
IS
o
O

=4

=4, Burst length

/CAS latency

ottt Bl Eele e Al Elitililie |

a
- O - oo
X i '
3] o ,
o ,
N - C\ \\\\\\\\\ "
™ :
I !
e 2o [
s '
3 '
o} 8 .
N - k\\\ H ---r
3 '
4 k]
5 e g
O ©
£
IS
o
O

=4

=5, Burst length

/CAS latency

ottt Bl Eele e Al Elitililie |

Command (READa

=4

= 6, Burst length

/CAS latency

Command

Data Sheet M12550EJ6V0DS00
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=8

= 3, Burst length

/CAS latency

Command

=8

4, Burst length

ICAS latency

5, Burst length

/CAS latency

=
a8
N ccmemmme o oo -- i =
|
o
=
a
| 21 G I
wl
o
0
S
~ 2t ~ 8-
m o
= Qi D
~ ~
1 z
= =
e~ Z ot U I
s ; 8
a ' )
Q ]
\\k \\\\\\\\\\\ - N -
1
I
1
!
| G I [ G I
1
1
@ | @
|
G A = N [ -1 | 2 |-
1
X X
- w —
©] (©)

Command

Command

=8

= 6, Burst length

/CAS latency

Command

19
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8.3 READ to ROW ACTIVATE Command Interval

An interval required between READ and ROW ACTIVATE command differs according to whether burst data is

terminated or not, before the ROW ACTIVATE command.

a. Read Data NOT Terminated

When read data is NOT terminated before the ROW ACTIVATE command, a required interval is as shown in 8.1

Relationship between Clock Frequency, Parameter and Command Interval

=4

= 3, Burst length

/CAS latency

Commands

=4

= 4, Burst length

/CAS latency

z "
\\M\\ \\\\\\\\\ m\:
n '

Y] '
| R
o :
© '
T
X o

_
O @)

Command

=5, Burst length =

/CAS latency

Command

=4

= 6, Burst length

ICAS latency

Command

----a

Data Sheet M12550EJ6V0DS00
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=8

=3, Burst length

ICAS latency

-

I SSSEEEE
=
<

LU I
4
(8]
o

O .
©

X

|

O

Command

=8

=4, Burst length

ICAS latency

-
Z
S -
<
%]
X
- ©
k=]
[&]
N~

Command

0oQ

=8

=5, Burst length

ICAS latency

-
N Z -
=
<
~ 9
4
]
o
. ©
©

Command

0oQ

=8

= 6, Burst length

/CAS latency

Command
oQ
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b. Read Data Terminated

When read data is terminated before the ROW ACTIVATE command, a required interval is one clock less than

ICAS latency. For details, refer to 8.1 Relationship between Clock Frequency, Parameter and Command

Interval .

=4,8

= 3, Burst length

ICAS latency

=4,8

= 4, Burst length

/CAS latency

.
4 i
NS v
— !
@ !
. © | __!
e
oy A
X 2 o
@) s O

£

£

o

o

=4,8

5, Burst length

ICAS latency

3
1
S B ]
= .
=

~N e -
[8} ]
IS} '
Lo _|._ o
< '
fs+) "
(=) 1
R @\\\_ﬂ
X 2 o
O s O

£

£

o

o

=4,8

= 6, Burst length

ICAS latency

Command (READa
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8.4 READ to BURST STOP Command Interval

A minimum of one-clock interval is required between READ and BURST STOP command.

/CAS latency = 3, Burst length = 4

1 clock (MIN.)

8.5 ROW ACTIVATE to ROW ACTIVATE Command Interval

A minimum of one-clock interval is required between two ROW ACTIVATE command.

However, trc is required between two ROW ACTIVATE command for valid data output. See 12.1 Relationship
between Frequency and Parameter for details.

1 clock (MIN.)

Data Sheet M12550EJ6V0DS00 23
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9. Power-On Sequence

This device must be powered-on in a manner as follows.

* CKE and DQM must be held at high level on power-on.

* On power-on, the mode register is set to default values; /RAS latency is set to 2, /CAS latency to 5, burst length to 4
and wrap type to sequential. To change these values, MODE REGISTER SET command is required.

¢ In order to keep all outputs to Hi-Z until the MODE REGISTER SET command is finished, DQM must be held at
high level.

| |
| |

B IS ! R I
/RAS O st rateteratetors | | S RIS
S e I IR EIILLIIILLIIN | | RIS
SOLLLLOLLLLLS L0008 90.0.9.9.9.9.9.9.9.9.9.4 N ! QL LLLIII 90999898 0.09.9.9.9.9.9.9.0.9.9.0.9.0.9.9.9.9.9.9.9.9.9.9.%,

| | | | | |

| | | | | |

R,
IS, o
ICAS R RRILLLLLLLLLILLRIRLLLIICIIIRIRIKK

AAAAAAA 20009020 % % 209090 % % % 26%0%6 % % 26949096 % 26969096226 %6%0%6 % %%

| | | |
| |
RIS = TR

R ITIRI %S %S

IMR RS S SRS ERERs
plotetetototototetetetetotetetetetotototototototototo ko otototete R R R RIS
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |

R TR RIS s %%) XRTTTE X X

ISR R
CRRIEKKEK Y

0oQ

MODE ROW

REGISTER ACTIVATE
SET command
command

<
trsc (MIN.)
2 clocks

Note For details of input code, refer to 5. Mode Register Settings .
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10. Basic Operations

10.1 MODE REGISTER SET Command

A minimum of 2 clock are required between MODE REGISTER SET command and others.

Command

trsc = 2 clocks (MIN.)

10.2 DQM Operation

Read data can be masked by setting DQM high level as follows.

=4

/CAS latency = 3, 4, 5, 6, Burst length

Command

(/CAS latency

(/CAS latency
(/CAS latency

(/CAS latency

Masked by DQM after 2 clocks

10.3 Burst Termination

During a read cycle, when the BURST STOP command is issued, the burst read data will be terminated and the

data bus will be Hi-Z after the /CAS latency. At least one-clock interval is required between READ and BURST STOP

command regardless of the /CAS latency.

40r8

3,4, 5, 6, Burst length

/CAS latency

Command

(/CAS latency

(/CAS latency

(/CAS latency

(/CAS latency

Note Both standard and SDRAM-precharge-like types of the BURST STOP command can be used.

25
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10.4 POWER DOWN and CLOCK SUSPEND Mode

for details.

Operation modes of this device is shown as follows. Refer to 2. Simplified State Diagram

=4

/CAS latency = 3, Burst length

Command

ACTIVE

READ

ACTIVE

IDLE

10.4.1 POWER DOWN Mode

When CKE is held at low level in the IDLE state, the device will turn to the POWER DOWN (Standby) mode.

Command
CKE
Internal
CLK

Command input accepted

POWER DOWN

Remark Once the device had turned to the POWER DOWN mode, ROW ACTIVATE command is necessary in

order to read data.

10.4.2 READ SUSPEND and ACTIVE POWER DOWN Mode

When CKE is held at low level in READ mode, the device will turn to the READ SUSPEND (Active standby) mode.
When CKE is held at low level in ACTIVE mode, the device will turn to the ACTIVE POWER DOWN (Active standby)

mode.

=4

= 3, Burst length

/CAS latency

Command

CKE

ACTIVE
POWER DOWN

READ SUSPEND
Data Sheet M12550EJ6V0DS00

Internal
CLK
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11. Electrical Specifications

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on power supply pin relative to GND | Vcc —-0.5"" to +4.6 \Y
Voltage on any pin relative to GND VT -0.5M" to Vcc + 0.5V, < +4.6 \Y
Short circuit output current lo 50 mA
Power dissipation Po 1 W
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg —55 to +150 °C

O Note -1.0V (MIN.): 10 ns pulse width measured at 50% of pulse amplitude.

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit

Supply voltage Vee 3.0 3.3 3.6 \%

High level input voltage \ 2.0 Veet+0.3N® v

Low level input voltage Vic —0.3 Note2 +0.8 \%

Operating ambient temperature Ta 0 70 °C

Notes 1. +0.5V (MAX.) : 10 ns pulse width measured at 50% of pulse amplitude.

0 2. -0.5V (MIN.) : 10 ns pulse width measured at 50% of pulse amplitude.

Capacitance (T A =25 °C, f=1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Ci All input pins 5 pF

Output capacitance Co All output pins 7 pF

Data Sheet M12550EJ6V0DS00
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DC Characteristics (Recommended Operating Conditions unless Otherwise Noted)

Parameter Symbol Test condition MIN. MAX. Unit Note
Standby current lccsP - [ CKE £ Vi max), tek = 15 ns 3 mA
in power down mode lccsPS |CKE =0V, teck =15 ns 100 UA
Active standby current lccaN | CKE = ViH Ny, tck = 15 ns, /CS 2 ViH My, 50 mA
in non power down mode input signals are changed one time during 15 ns.
lccaNS | CKE = ViHminy, tck = oo, 10

input signals are stable.

Operating current (Burst mode)|  lcca tek =15 ns, lo =0 mA, /CAS latency =5 150 mA 1
Input leakage current I Vi=0to 3.6 V, all other pins not under test=0 V -10 +10 UA
Output leakage current low Dour is disabled, Vo =010 3.6 V -10 +10 UA
High level output voltage VoH lo=-2.0mA 2.4 \%
Low level output voltage VoL lo=+2.0 mA 0.4 \%

Note 1. lccsa depends on output loading and cycle rates. Specified values are obtained with output open. In addition
to this, Icca is measured on condition that addresses are changed only one time during tck (vin.).
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AC Characteristics (Recommended Operating Conditions unless Otherwise Noted)

AC Characteristics Test Conditions

* AC measurements assume tr = 1 ns.
« Reference level for measuring timing of input signals is 1.4 V. Transition times are measured between Vi1 and ViL.

« If tr is longer than 1 ns, reference level for measuring timing of input signals is Vi (vin) and ViL (uax.).

* An access time is measured at 1.4 V.

tek
tcH | tcu
24V —
CLK 1.4V ---oommmmmmmoes £
0.4V —---mmmeeee e
tSetup tHold |
24V -
Input 1.4V ><
0.4V -
tac
toH
Output 1.4V 1.4V
Output Load
1.4V
50 Q
Z=50Q
Output )
77—L_ 50 pF
Asynchronous Characteristics
Parameter Symbol 66 MHz 50 MHz 33 MHz Unit
MIN. MAX. MIN. MAX. MIN. MAX.

Mode register set time trsc 2 2 2 clock
IRAS to /CAS delay time (/RAS latency) trep 30 20 30 ns
Transition time tr 0.1 10.0 0.1 10.0 0.1 10.0 ns
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Synchronous Characteristics

Parameter Symbol 66 MHz 50 MHz 33 MHz Unit Note
MIN. MAX. MIN. MAX. MIN. MAX.

Clock cycle time tex 15 20 30 ns
Access time from CLK tac 10 15 25 ns
CLK high level width ter 4 4 4 ns
CLK low level width teL 4 4 4 ns
Data-out hold time ton 4 4 4 ns
Data-out Low-Z time tz 0 0 0 ns
Data-out Hi-Z time tHz 4 10 4 15 4 25 ns
Address setup time tas 4 4 4 ns
Address hold time tanH 2 2 2 ns
CKE setup time teks 4 4 4 ns
CKE hold time tekn 2 2 2 ns
CKE setup time (power down exit) teksp 4+tck 4+tck 4+tck ns
Command setup time tems 4 4 4 ns
(/CS, IRAS, ICAS, IMR, /IWORD)

Command hold time temH 2 2 2 ns
(/CS, IRAS, ICAS, IMR, /IWORD)

AC Parameters for Read Timing

tek
tcH teL ICAS latency = 5, Burst length = 4
.

CLK \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ |
j j |
/CS I I I
I I I
I I I
I I I
| | |
¢ R R R R R R R TR KRR RRT IR <% R KRR
/RAS R J 5% QS QS

NSEERSE K KL KGRI KKK KKK KSRGS KR

R SRR EIIRIRRIIIIIIIRRRRIKEEIRN TR

R IS

KRR R R RRRRRRRRRRRRRRRRIAAARKRRRIRRRK
| | | | | | | | | !
~~~~~~~ S S ST ST (SRR RE T T
R IIIIRIIRLIRIRIILRIIILIIET 1 KRR LRRIIILRRALLIS
K KKK I O IRIAIEER
MR R ISIIIIRRLLLIRRRIIIIIIIIIKK] 1 R IR
R IR 1 R K KIIILLREK
| QL L P00 9.9.9.9.9.9.9.9.9.0.9.9.9.9.89.9.9.9.9.9.0.9.9.9.9.3.9.9.9.9.9.9.9.9.9.9.9.3) N SO0 990999000000 9.9.9.9.9.9.9.9.9.9.9.
I j j |
| | | I
ST S S ST A% I TTIK)
R S slssssssssss
Address KL SRR 2 IS
$2090%6%6%%6%6%0 %620 % AN A 09625 %% 000002 0200200 2% 2% 2% 200 0000 %200 2% 2096209629622 220262426 %6% %% % $20%6236%6%6%%0%%6 602 %% %%
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] A
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | I

/WORD )

0oQ

ACTIVE POWER DOWN

ROW READ ROW g
ACTIVATE  command ACTIVATE mode
command command

trcD
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12. Timing Charts

12.1 Relationship between Frequency and Parameter

Frequency (tck) | /RAS latency (MIN.) ICAS latency Burst length tre quiny VOt teep viny N2 Unit
66 MHz (15 ns) 2 5 4 6 4 CLK
6 7 5
5 8 10 8
6 11 9
50 MHz (20 ns) 1 4 4 4 3 CLK
5 5 4
6 6 5
4 8 8 7
5 9 8
6 10 9
33 MHz (30 ns) 1 3 4 3 2 CLK
4 4 3
5 5 4
6 6 5
3 8 7 6
4 8 7
5 9 8
6 10 9

Notes 1. trc: ACT to ACT command period
2. tcco: READ to READ command period
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12.1.1 ROW ACTIVATE - READ - ROW ACTIVATE - READ (1-1)

at 66 MHz

6, Burst length

=4

=2, /ICAS latency

/RAS latency

Command

INVALID case

@ INVALID data

12.1.2 ROW ACTIVATE - READ - ROW ACTIVATE - READ (1-2)

at 66 MHz

5, Burst length

=4

=2, /CAS latency =

/RAS latency

Command

INVALID case

INVALID data

B

12.1.3 ROW ACTIVATE - READ - ROW ACTIVATE - READ (2-1)

at 50, 33 MHz

6, Burst length

=4

=1, /CAS latency

/RAS latency

'
'

'

'

L

'

'

'

S '

N = L
'

'

'

'

L

'

'

Command
INVALID case

INVALID data

Data Sheet M12550EJ6V0DS00
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uPD23C32202L

NEC

12.1.4 ROW ACTIVATE - READ - ROW ACTIVATE - READ (2-2)

at 50, 33 MHz

5, Burst length

=4

=1, /CAS latency

/RAS latency

I

I

I

|

|

|

|

|

'

'

I

I

I

I

I

|
i

Command
INVALID case

VALID data

12.1.5 ROW ACTIVATE - READ - ROW ACTIVATE - READ (2-3)

at 50, 33 MHz

4, Burst length

=4

=1, /CAS latency

/RAS latency

e}
o
IS
£
£
S]

O

INVALID case

12.1.6 ROW ACTIVATE - READ - ROW ACTIVATE - READ (2-4)

=4

=1, ICAS latency = 3, Burst length

/RAS latency

Command

INVALID case --F----r--=-r----r

33
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uPD23C32202L

NEC

12.1.7 ROW ACTIVATE - READ - ROW ACTIVATE - READ (3-1)

at 66 MHz

6, Burst length

=8

2, ICAS latency =

RAS latency

PEEEDEEE

Command
INVALID case 1
INVALID case 2

12.1.8 ROW ACTIVATE - READ - ROW ACTIVATE - READ (3-2)

at 66 MHz

5, Burst length

=3

=2, /ICAS latency

IRAS latency

Command

INVALID case 1
INVALID case 2

12.1.9 ROW ACTIVATE - READ - ROW ACTIVATE - READ (4-1)

at 50, 33 MHz

=8

=1, /CAS latency = 6, Burst length

IRAS latency

g slelele]

R —— BEE]

Command

INVALID case 1
INVALID case 2

Data Sheet M12550EJ6V0DS00
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uPD23C32202L

NEC

12.1.10 ROW ACTIVATE - READ - ROW ACTIVATE - READ (4-2)

at 50, 33 MHz

=8

=1, /CAS latency = 5, Burst length

/RAS latency

Command

INVALID case 1

INVALID case 2

12.1.11 ROW ACTIVATE - READ - ROW ACTIVATE - READ (4-3)

at 50, 33 MHz

4, Burst length

=8

=1, /CAS latency

IRAS latency

@ INVALID data

EENEEIE

(QaopaiXaXRasKae)aeXa010a7)

Command

INVALID case 1
INVALID case 2

12.1.12 ROW ACTIVATE - READ - ROW ACTIVATE - READ (4-4)

at 33 MHz

=3

=1, /CAS latency = 3, Burst length

IRAS latency

@ INVALID data

(QaoK@atia2) a3 RadkRae)acKRa )oK X ENREENR00)

Command

INVALID case 1
INVALID case 2

35
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uPD23C32202L

NEC

12.1.13 ROW ACTIVATE - READ - READ (1-1)

at 66 MHz

6, Burst length

=4

=2, /CAS latency

/RAS latency

Command

INVALID case

INVALID data

&

12.1.14 ROW ACTIVATE - READ - READ (1-2)

at 66 MHz

5, Burst length

=4

=2, /CAS latency

/RAS latency

Command

LR
90 5%
oo

3
[}
3}
=
Z
>
£

VALID data

12.1.15 ROW ACTIVATE - READ - READ (2-1)

at 50, 33 MHz

6, Burst length

=4

=1, /CAS latency

/RAS latency

Command

INVALID case

Data Sheet M12550EJ6V0DS00
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uPD23C32202L

NEC

12.1.16 ROW ACTIVATE - READ - READ (2-2)

at 50, 33 MHz

5, Burst length

=4

=1, /CAS latency

/RAS latency

Command

'
'
'
'
L
'
'
'
'
L
'
'
'
'
L
'
'

INVALID case

12.1.17 ROW ACTIVATE - READ - READ (2-3)

at 50, 33 MHz

4, Burst length

=4

=1, /CAS latency

/RAS latency

Command

INVALID case

12.1.18 ROW ACTIVATE - READ - READ (2-4)

at 33 MHz

3, Burst length

=4

=1, /CAS latency

/RAS latency

°
c
©
£
£
S

O

INVALID case --F----r--=-r----r

37
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uPD23C32202L

NEC

12.1.19 ROW ACTIVATE - READ - READ (3-1)

at 66 MHz

6, Burst length

=8

=2, /ICAS latency

IRAS latency

—
[}
7}
[
o

a

2

>

F4

Command

INVALID case 1

INVALID case 2

12.1.20 ROW ACTIVATE - READ - READ (3-2)

at 66 MHz

5, Burst length

=8

=2, /CAS latency

/RAS latency

INVALID case 1

°
c
IS
£
£
3Q

O

INVALID case 1

INVALID case 2

e e
DR

3 INVALID data

12.1.21 ROW ACTIVATE - READ - READ (4-1)

at 50, 33 MHz

=8

=1, /CAS latency = 6, Burst length

IRAS latency

INVALID case 1

°
c
<
=
£
Q

(]

INVALID case 1

INVALID case 2

@ INVALID data

Data Sheet M12550EJ6V0DS00
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uPD23C32202L

NEC

12.1.22 ROW ACTIVATE - READ - READ (4-2)

at 50, 33 MHz

=8

=1, /CAS latency = 5, Burst length

IRAS latency

)
09

355
095
290059S

o3

S
X XXX
RS

e &

<
>

S
Q

KRS
A
RS

~{a0rQaie2)ead e RagKee)ex)

Command

INVALID case 1
INVALID case 2

12.1.23 ROW ACTIVATE - READ - READ (4-3)

at 50, 33 MHz

=8

=1, /CAS latency = 4, Burst length

/RAS latency

@ INVALID data

~~{a0KQa{a2Xac)RadKQas) QaeX a7} Q00K brXREXR0Ha0aX L)

Command

INVALID case 1
INVALID case 2

12.1.24 ROW ACTIVATE - READ - READ (4-4)

=8

=1, /CAS latency = 3, Burst length

IRAS latency

@ INVALID data

Command

INVALID case 1
INVALID case 2

39
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NEC uPD23C32202L

12.2 Random Row Read Timing

12.2.1 at 66 MHz (2-5-1-1-1)

/RAS latency = 2, /CAS latency = 5, Burst length = 4

| | | | | | | | | | | | | | | | | | | | | | | L

) \ ) \ ) \ ) \ p \ p \ p \ p \ p \ p \ p ) p \

|

| | | | | | | | | | | | | | | | | | | | | | | L

| | | | | | | | | | | | | | | | | | | | | | | L

T T T T T T T T T T T T T T T T T T T T T T T —

| | | | | | | | | | | | | | | | | | | | | | | Lo

C K E I H I I I I I I I I I I I I I I I I I I I I I I I I

| | | | | | | | | | | | | | | | | | | | | | | L

| | | | | | | | | | | | | | | | | | | | | | | L

| | | | | | : : : : : : : —

/CS AN AR 2N AN A AN AN A e e e e

| | | | | | | | | | | | | | | | | L

| | | | | | | | | | | | | | | | | | | | | | | L

j | j j | j | | | j j | j | j j j I | | | j j L

%% I %% Vo % %% %Yo Y % e %% I %% IS I 0% %Y V07076 % % % T % % % Yo Y VoY VYo Y Yo Yo Yo e Yo e Yo Ve e %Y e Ve Y Ve Y e e Y %

IRAS R 1 L 1 R 1 R 1 R | R 1 R IR
| | |

| | | | i i i | i | i i i | i | | i i i i i i Lo

| | j | | | | | | | | j | | | | j | | | | | | L
| | |

jcas B W s W s |

| | |

i | i i i i i | i i i i i | i i i i i i i i i L

j | j | j j j | j | j j j | j | j j j j | j j L

T T R T X T RRERRRILIT T T R R IR IILLIRLLIXLLIRLLITLLS

IMR &X' 1 XK 1 KT 1 R 1 R 1 R R e IR

N N o B == B e [ [ T R I R

T

TRX XN R RS R R IR RN I RIIKIK IR KKK IKIXRK KK KK KK LRIRIRIRRIKIR IR I IR IR KRR I IRKK I IR HK IR IR R I K IX KKK KKK KIKRK KKK
A7 - Al BRI N R R RO R R RIERE
!
‘ ‘
X 00;0‘0;0 00‘0‘0‘ X R /'0'0'0‘0‘0'0‘0‘0‘0'0'0‘0;0;0" 00'0'0'0'0'0;0;0'0;0‘0;0'0'0'0‘0'0'0;0

)\ 2\ PR RI KKK K IKRRKR
AO - A6 Nedeetoledetotoledetls ¢ RRRRRXRRRRKS o (Seololedetololetelotodetetololel Qotoleletotoleletotololelote!

/IWORD  H | | . S S S S
| | trRC |
I 1 |
4 clocks (MIN.) are trRc =6
necessary between (Burst length = 4)

READ and ACT

12.2.2 at 66 MHz (2-5-1-1-1-1-1-1-1)

/RAS latency = 2, /ICAS latency = 5, Burst length = 8

| | | | | | | | | | | | | | | | | | | | | | | | |

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) |

| | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | |

i i i i i i i i i i i i i i i i i i i i i i i i i

| | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | |

| | . . . . . . . | | . . . . . . . . . . )

cs T/ TN T T T T N\ T T T T T T
| | | | | | | | | | | | | | | | | | | | |

| i | i | | | | | | | i | i | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | |

%% ! RS SRR E A ! AT RS R R BT R TR

IRAS XX 1 L3S s e R R RIS

i i
| |

R L]

RIS

0TS SIS
ICAS &I ! IR ! 2% O SRR
i i i . ! } i i ! i i i ! . i ! ! : } i ! ! : ! X
| | | | | | | | | | | | | | | | | | | | | | | | |
ST T R IR T S S TSI
IMR &K R R R | RS | R R S SRR

XXX LRRRRRRIRRRRRR R KK R KRR KK KK KR KR RR KK RRXKXRXK LRXRRRIRIR IR R KK KRR R KR RK KRR KKK XK KRR K RK KR KK XK KRR KK RR KK RRKRRKKRK
A7 - Al BN RAD R R N R DR R R IBLRER:

TRZR\ BRI FIIRTITIRIHTRIXIRTIIXTXIXTITIRN
AO - A6 XX Notetotoletetotolotetotototetotolotetetototetutotodetototole;

/WORD

oQ -~

| trC |
I |
trc = 10

(Burst length = 8)
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NEC

uPD23C32202L

12.2.3 at 50 MHz (1-4-1-1-1)

=4

4, Burst length =

1, ICAS latency

IRAS latency

|
|
=
<
:
|
|

|
|
e
35S
:
|
|

|
|
2
23S
$
|
|

|
|

5
;
|
|

| |
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; :
i i
| |

e
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:
|
|

i
J
%R
;
i
|

|
|
=
o
?
|
|

|
‘
.
%
‘
!
‘

R X%
4 5
oo %
14 X
XS 2%
14 X
X - - 1K
14 X
e 2%
1K 2%
X %
14 X
XS 2%
[ %S
KA
1< K
0 2%
14 R
X %
19 %
R 2%
14 X
5 %
ooy I od%
KX %
1 KXY
R %
1R 1058
X 2%
14 KXY
X %
1% 1058
L - - XA
b R
5 %
1R X
X 2%
b R
e %
0% X
0% 2%
»Sos M ot
X %
14 X
e 2%
14 %S
X %
14 X
e 2%
1 R
e M ) So%
14 sy
R by
14 X
X %
14 1058
b5 2%
1K %
% %
1 - - kg
% 2%
1% %
5 %
[ 1058
% %
1K &Y
g %
14 kY
be%s %
1 1008
o5 X
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1 X
5 %
[ X
0% I 0%
14 1008
XS %
[ X
e o
% R
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[ X
X %
1 _ _ kXS
5% %
1K X
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1K X
e I )So%
14 X
e 2%
1K R
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14 X
e 9%
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X %
oy I %!
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1] 2%
X %
14 X
e 2%
14 %S
X %
14 X
XY - - 1K
'f‘A [

RTTTTIIE)
LIRS

¢ .

| |

| |

ICAS

A
%

KR ORRRRRRLZRRRR
R

L

QRRRRRIRRRRN
RRRRRRRRRRK)

L

5%
&

A7 - A12

I
odedelololetelols

020

XX
%al

<

—
X
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.
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XXX
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o

T3

o

04
9a?

o

T
2%

X5

=
XX
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o

K

%

K

o
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%

K

o

QK

o
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K

%

X
XXX

R
R

%
ba
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0%

72
203

o0
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ba¥

5

T3
9a?

S

04
bl

o2

7
9at

&

I
XK

X

R RRRRR
oledelololels

o292

-
o2

&

Y

[
K

33

%
ba¥

L

35

sz
QXK

=
K&K

a

4

(Burst length

RC
trRC

t

3 clocks (MIN.) are

:4)

necessary between

READ and ACT

12.2.4 at 50 MHz (1-4-1-1-1-1-1-1-1)

8
x
XX

XX
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o

XX

-
%%

o2l
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o2’
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02!

TR
X

o

o
2ee%

X
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o5
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XX

4, Burst length
S
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%
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020!
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XX
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77
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%

1, /CAS latency

Q
X

Xz
XL

QL

<7
%
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X

X
&
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%
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R
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R
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77
R
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RRRKR
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IR
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I
oSetete’

&
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XXX
220,
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%

XXX
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R IR SRR
RRRRRRRRRRRRK,

X
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o220
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<

=
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200029,
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X%
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R
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AO - A6

trRc =8
(Burst length = 8)
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4

3, Burst length

uPD23C32202L

1, /ICAS latency

IRAS latency

NEC

12.2.5 at 33 MHz (1-3-1-1-1)
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I - KX - - -------- o X1 1 KX XX bole <X] K%
9 554 5 K- Rt - - ----- - 14 o5 0% KX X
R 24 o ] R r S -~N-"f--F--- 154 - - K KK ! %%
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12.2.7 at 33 MHz (1-3-1-1-1-1-1-1-1)

/RAS latency = 1, /CAS latency = 3, Burst length = 8
| | | | | | | | | | | | | | | | | | | | | | | | |
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) |
CLK £\ M\ A PN N\
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
CKE H &+ A
i i i i i i i i i i i i i
| | | | | | | | | | | | |
| | : : : : : : : : : )
/ CS | | | | | | | | | | | | |
N | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
X T % R R TTTIRLIETLXX RIS R RRTEZLLK

IRAS e 00%000% %0202 %626% %616 % %626 %5620 % % 626 % %6 %% RN
| | | | | | | | | | | | | | | | | | i
| | | | | | | | | | | | | | | | | | |

5 5% PRI RRITLELITZRLIETTTLRXRBERLZLZGTZZX LK

ICAS ool XX R R R R RIRILRLRAI LI LR
i i | i | i i i i i i i i i i i i i i
| | | | | | | | | | | | | | | | | | |
b R REREREEEEERRR A R R IR IR IR R HR R  R R RR IR IR IR IEIIIR
IMR | ! ! R R R R R R R R RRERRRRRRRRRIRLRIEERR

READ] @
0':':&:;:'0;:;0‘0‘0‘0' X

XX [TIITIIIIITIITIXTIXIIIIILXIILISLLS
SRR odedetetotolololololeletetetototete RRRRRRRK

READ

1

i
|

|

|

i

|

|

i
RITIXTIITIITIITILXITILIIXTLS
odedetetetololololedeleletototolotedetetetetots odeledeletotolololotetetetotets

A7 - Al12

AO - A6

/WORD

| trC |

tRc=7
(Burst length = 8)

12.2.8 at 33 MHz (1-3-1-1-1-1-1-1-1)

/RAS latency = 1, /CAS latency = 3, Burst length = 8

CLK

CKE 'H !

ICS

\ \

I I

| |

T T

I I

I I

I I

! !

T T

| |

I I

I I

| |
R IR I
R

/IRAS

|
TR XXX RLRK TR
Patotototetetetetetotototetetetetetetets oSotololotetotetotetetetetetets

TILT B LI [T OO OO SO OTOTITITITITE:
ICAS & L RRRRRRERIRLRRRLARRRRKRRRKK ! LRERRKERL R R
i i i i i i i | i i i i i i i i i i i i i i i
| | | | | | | | | | | | | | | | | | | | | | |

IMR & 1 R 1 1 R R R R R,

el EEm

[oz0z020, 2020202002020 20"0 "0 - 000 0=0"0 0-0-0=0=0-0-0-0=0=0= 0= 0=\ LRXRIIIIKIRR KR IKIKI IR IR IR K IR IR R IKIKIIK IR R KIKHK I IR RKIK KR I K IR K I IR KK KR K KK
A7 - A12 RN RAD N R R R R R R

KRR IR IR R R R RRR IR R RRRXR
dotolodetotolotetototetetotolotetototodete

A0 - A6

/WORD
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12.3 Random Column Read Timing

12.3.1 at 66 MHz (2-5-1-1-1)

/RAS latency = 2, /CAS latency = 5, Burst length = 4
| | | | | | | | | | | | | | | | | | | | | | | | |
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) |
|
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
T T T T T T T T T T T T T T T T T T T T T T T T \
| | | | | | | | | | | | | | | | | | | | | | | | |
C K E I H I I I I I I I I I I I I I I I I I I I I I I I I
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
| | . . . | . . . | . . . . . . . . . . . . )
cs T\ N\ T N T N\ T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
%% I Vo %% e %% RIS 07 % T T % Y Y Y %Yo e e Yo Ve Yo VYo Y Yo Y Ve e Y Ve Y e Ve e Y e Y Ve Ve Ve Ve e Y Ve Ve Ve e e
/RAS &\ I SIS SRS % % KRR
| | |
| | | | | | | | | | | | i i | | | | | | i | i | i
| | | | | | | | | | | | | | | | | | | | | | | | |
I A | SRR | A | R I TTIIIR
ICAS 857 FR %60t NI 20%o% 262020 % 260 o % S NI 0% %420 to% 2020 to% %6200t NI o0 totoe 0 o ot 0o ot e 0 ot e o ot e o ot e o ot te o ot e ot e u ot e e ote e e o ot e ot e te!
i | i i i i i i i i i i i i i i i i i i i i i i |
| | | | | | | | | | | | | | | | | | | | | | | |
BT CTTST IR TSI SIS SIS,
DALY/ %% I o2t I e % 0% 0o% 0% 0% 20 e MMM 04694 e%4 %4 e %4 e %4 o RN 04 %4 L% Co%e ot ot 0% 0% 00 %202 202 202 0% 20 e 0 e 20 1e 20 1e 20 e 241 e 4 e 24 e 24 e 4 e e o et

ED O ED | E® | EM

i
)
|
|
)
i
|
i
LS990, LRI IR IR IR R I IRIR IR IRIK IKHKIX K IK KKK IX K IKKIK KRR KRR IR IR IR IR IKRKIRIRIRIRIKIRIK IR KX RIK KR IRRIKHKIKHK I KX KK KR KX KKK KK HKIKHKIKHKIKHKINK
A7 - Al BRI R R RIBBERE
i |
| |

|
|

A I = 2 SIS

A0 - A6 & Roaistoletornietoletodnis eoleloledoiedole ’ o2stolstolstoletoistoietoistoistoistolatoioteiateiotetotetoteiotaiotetoletoletoletoietoiotole

/WORD T T T

o OEROPEEREEEE

| | tcco
I I

4 clocks (MIN.) are tcco =4
necessary between (Burst length = 4)
READ and READ

12.3.2 at 66 MHz (2-5-1-1-1-1-1-1-1)

/RAS latency = 2, /ICAS latency = 5, Burst length = 8
ST aVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV VAV SV
es TN T NS
/RAS‘l““““““‘

RRRIR R RIRRTITLR R TR
/ICAS %% QKL RRRLELKIRLLELLN A R R R R

XX
IMR & | R R 1 R R
< 1 1 1

i

|

|

|

i

|

|

i

TXTIITIITIIIIIXIIZITIIILIXTILIIKIIITIKIIXZILILS

oSoleletetetotolololetetetetototololstotetetetoto o o ot dete 200 o o ot et du e e e o o ottt e e ottt
;

I

I

I

I

I

I

I

i
TRIIITIXTIITILT
SO0 L.

A7 - Al12

BRI RXIRIIIIRIRXIRIKIRITRIXTXIXTITLIRN ERIIIIXIXIRIRIKIRXIXZITXTRIIITIRITXTIRIRKIKIRIKS
AO - A6 / K< stolsolatototetodrieteietoletolstototetoteiotoletolators) (oetedeioleioletoletoletoletoletoletoletotetoletoletoiotuiotetoteteteteteboletoleboletolets

/WORD

tcco=8
(Burst length = 8)
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12.3.3 at 50 MHz (1-4-1-1-1)

/RAS latency = 1, /CAS latency = 4, Burst length = 4

CLK

CKE

ICS

SR
KT

/IRAS

; ; ¢ ; )
| | | | | | | | |
| | | | | | | | | | | | | | | | | |
I £TRRIZLZRN LTSI, R R ETIR
ICAS 59 ! | LRRLLREE KLLLRRKN R R R R R R R R R RRRRRRRRRRREERLLRRRIEL
i | i i i i i i i i i i i i i i i i i i i
|

MR B T R R R

mEm @3 iEm L b

TR LR ORI IR IR IR IR R IR IR IR IR IR IR IR IR IR IR IR IR R IR IR R I ITIRIR IR IR IR IR IR R IR R IR IR IR IR IR IR IR IR IR IR IR I IRKIK KKK KR HXR
A7 - A12 B R R R R 8RR
| | | | i | | | | i | i | i | | |

| | | |

q

I

XX LIV G000 9.9.9.0.9.9.9.9.9.9

I I I I I
| | | i | | i | | | i |

\ [RRTIIIZ [RITITIIR RITIITIIIIIITIXTIKIILIZITLIZTIKIIXIIKZILIZILIXTIIILIXILTLLTILILZTLLTLS
A0 - A6 * KKK RRRERRK s2oieledoleletotvietotoieiodoteletotoietotoielodoteietoteielodrioledoteietodnielotoietototeietotuieletoteiototoletototetotoiole

/WORD Ho | | | | | | | | | | | | | | | | | | | | | | |
oo i (D DDODDD@E
3 cILcks (MIN.) are} t:CCCE; =3 }

necessary between (Burst length = 4)
READ and READ

12.3.4 at 50 MHz (1-4-1-1-1)

/RAS latency = 1, /CAS latency = 4, Burst length = 4

\
‘
K:S | | | | | | | | | | | | | | | | | | | | | | | |
I oY% %% %% 4 \ VeV Yo% %% %% %% %Y R SRS RS SSRRRRTRL
o% X XXX/ 0% Ty 03039397, XX EK XSRS KKK IEREEE KK XK KRS KL KKK KKK
/IRAS ‘ KRS R R R RIS

| | |

| | |

| | | | | | |

| | | | | | |

| | RIS T TR
ICAS WT\ LR 1 LR . | L R R R R RIS

| . . . : .
| | | | | |
J J J

.
o

| | |
| j j J j J
IR IR R R IR R IR I IRRRIIIR
RRRLRRRRRLRLRLRRRLRLRLRRRKR

| | | | | | | | | | |
BB R RRRRBBTRLLT DR RRRRLT R R RTTTRITTZLK

/MR & R %606 06%0% %2020 e VAR ¢ %60t %200 0% o To AN 0 o e e o ot tu o ot a0 ot e o toletetetotetetototetes RRLRRRLREE betetetetedo]

| | | | | | | | | | | | | i | | | | i | | | | | |

| | | | | | | | | | | | | | | | | | | | |

i i i i i i i i i i i i i i i i i i i i i

| | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | |

| READ| | . [READ] | . [READ] | | | | | | | | | | | | |

i i i i i i i i i i i i i i i i i i i i i

| | | | | | | | | | | | | | | | | | | | | | | |

(9302020, 202920 0-0°020-0-020-0 00 020-020-0-0-0-0-0-0-020-0 -0 0-0-0-0 0 0 0-0-0-0-9 000 0-9-0-0 9 0000 020000 00 00 0 0 00909 0 99 9-9 ¢ X R R RIRRRKRRRHX KRR KK RKRRRXRRX KX

A7 - Al BN RAD BRI IIILIRE oledetetetololololedoteteletotololodetetet

|
|

RIS

oQaoletololetoeledolodetotetotoletototetoletetolodetoletoletetotodetoletotoletotoletoltetolelets

XXX\ R RERRLERRRN RRXR KRR KKK IKRR LRXRRIRRK KK RXR KK KK KK KKK X %
A0 - A6 oledetelolodetelolelels oSeteloleleteloteleted edetetoleletetolotedelototetotololeteds edelololetelololetetotoletetotoletelotoleodeots
;
|

EEEOEEOEEEE

/WORD

oQ --
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12.3.5 at 50 MHz (1-4-1-1-1-1-1-1-1)

CLK

CKE

ICS

/IRAS

ICAS

/MR

A7 - Al12

AO - A6

/WORD

RIS R R R R R RRREREIREREG
02026260 20% %% %%, 00T e 0002000 e 20T 2% 26 % 20 % 20T 200 200 200400202070 2202002662056 20%6 26 %6262 80 %6 2656200 0 %% % %,

| | |
| | |

OO TSSOSO R TR RTLLL

RIS R R R R IRIRERIRREELEIIRLRRLR

B R 1 R R R BRI,
< 1 1 1

| i
| |
| |
| |
i i
| |
| |
i i
RITIITIXTIXILITL TRTTIXTITIILTLITIKIIIILIZTILZIIKIIKTIKIIIZIIILIZIIZIIKXTIIIKIILSS
d0020leloledeletetotololotetetedetu o o o ot et de e 0 e o o o ot te2e 0 tuto o ottt duutoto o ot et detedetutolotote ot e e uto o ottt e tuto o te ottt e tutoto ottt
; ; ;

RRRRN R RR IR IRRRIR IR IR IR IR IR ITRK XK RN LR IRRL % X ISRIRIRIRRARIRARKIRIRIIR R IR IR IR IRRK KK XK IR IK KR KKK KKK XX XK
K Ra0X Cal X K C b D R R IR
| ‘ ‘
| | | | | | | | | | | | | | | | | | | | | | | | |

RRRRRK

R
X " '00000

SRR
RRRKRERRRIRRRLR LRRLRLLIRZRRIELS

tcco=7
(Burst length = 8)

12.3.6 at 50 MHz (1-4-1-1-1-1-1-1-1)

CLK

CKE

ICS

/IRAS

ICAS

/MR

A7 - A12

A0 - A6

/WORD

/RAS latency = 1, /CAS latency = 4, Burst length = 8

i i

| |

| |

T T

| |

| |

| |

| |

" "

| |

| |

| |

| |
ST R IR
RIS 30KKKS R RIRIRIRIRKRIKK,

R VQ VVVVVVVVVVV % 0% 6:"‘0‘:‘:’0
X XX XXX XXX XX XX XX L XXX XX XXX XX XXX XX XXX X XX XX XX XX XX X XX >

| | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
TRILT R R R TR IR R o R R R SRR
XS ! 1 RRRRRREIRRRREEERIRLRLRIERLIN AR R S R R RIS
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
RRT R R R TR R R R R S TS LR RLRR
oot A 1 RRXEOEEIEEEOILEOIEEY 1 R SRR R RRRRERRRRERRRLRLRRRLREIRE

! SRR et R potetetetetetete%e! R

| | | | | | | | | |

| | | | | | | |

| | | | | | | |

| | | | | | | |

| | | | | | | |

CRORR

| | | | | | | |

| | | | | | | | | | | | | | |

|
|
|
|
|
|
|
‘ |
(0503059, [RRIIITIIIIIIIIIXZIIIILZXLILILLXIIITLIZILIIILIIIIIZILIIZLIITLLILIIIIZLLITZLLLTIILILITILIKIIILTLLIIILLLIIIR
R R R R R

X R R RIIRR IR R R IRRRR R R IR IR RRRR R
ofedotolodetotolotetetotolets
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12.3.7 at 33 MHz (1-3-1-1-1)

/RAS latency = 1, /CAS latency

= 3, Burst

length = 4
CLK

CKE

ICS

IRAS ! ! !
| | | : : : : : ; : : : . s : : : : : :
| | | | | | | | | | | | | | | | | | | | | | | | i
| | i | i | i | | | | | | | | | | | | | | | | | |
T R A | R IS,
ICAS &5 L0200 20 NI %0226 NI 00202020 e o0 tate e e 00 tete e Se oo tatete e e o e et e e e o tetete e o otatete e ototetetetetotototetetetetototete e e otetete e e o ototete e
| | | | | | i | | i | | i | | | i | i i | i | i i
| | | | | | | | | | | | | | | | | | | | | | | | |
IR R T R IR
/MR &5 R %% e % o LA (%0t oS tet0 o oS u o ot t0 o e e tu o ot tutote e 0 ot oto e e tutototetutototetototetetotoletetotoletetotototetetototetetotetetetototetetototeteto e
i | | i | i | i i i i i i i i i i i i i i i i i i
| | | | | | | | | | | | | | | | | | | | |
i i i i i i i i i i i i i i i i i i i i i
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| READ] : [READ] : [READ] ! | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
TRTR fRITTIIIXITIIIIILXITIXTLIXILLILIXILILITLIKTLZIIILITIIILZXIIXTIIIIZLIIIXILIIZTLIIIIIZZIZTIITLXITLZLIILLILITLLIIIIIS
A7 - Al2 KXY KRR R R R R R R R R R R R R R RS R R R R R RRRIRIRKRKS
i i i i i i i i i i i i i i i i i i i i i i i i i
| | | | | | | | | | | | | | | | | | | | | | | | |
R XX LR RIITIIIIIIIIIIIIIILXLIIIIIXLIIILIXLIIIILILXLIKTILXZIIIILXLIIXIIZLIIIIIKLIIILILL
AD - A6 XXX XXX XX Joledetoiedetoledetoletolodetoletutoletototetoletetoletotoleloletetoltotoletotodetoletutoletototeboledeloledetoletoiodetoledetoletotoletolodatoletotolets
i | | | | | | i | i | i i | i | i i i i | i | i i
| | | | | | | | | | | | | | | | | | | | | | | | |
/WORD | | | | | | | |

oQ -~

tcco
A
2 clocks (MIN.) are tcco =2

necessary between (Burst length = 4)
READ and READ

12.3.8 at 33 MHz (1-3-1-1-1)

/RAS latency = 1, /CAS latency = 3, Burst length = 4

\
‘

/ CS | | | | | | | | | | | | | | | | | | | | | | | | |

I oY% %% %% 4 \ VeV Yo% %% %% %% %Y DT % T T T T Yo %Yo Ve Yo %o Yo Yo Y oo Ve Yo % Y Yo Yo Yo Ve eV Ve Ve Y Y Y e Y e Ve e e Ve Y Ve Ve e

o% X XXX/ 0% Ty 03039397, XX EK XSRS KKK IEREEE KK XK KRS KL KKK KKK

/IRAS ‘ KRS R RIS

| | |

| | |

| | | | | | |

| | | | | | |

! ! ! AR R TRR
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| . . . : .
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&Y ! DRI R
|

READ READ
(Ra0)
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|
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oQ --

Data Sheet M12550EJ6V0DS00 47



uPD23C32202L

NEC

12.3.9 at 33 MHz (1-3-1-1-1-1-1-1-1)

=8

=1, /CAS latency = 3, Burst length

IRAS latency

R K<
[ k<3
%% <4
1% KX
% <4
1 K&
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1% KX
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[ 0
%% <4
1] KX
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[ e
ote I %o DR
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[ e
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%% <4
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%% <4
1] 1038
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SF - -k - - - - - =
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%% <4
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1% KX
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[ e
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[ e
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XY <
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0% X
1% 03
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i
4 R o
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ed IR 0o E
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%% <4
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%% <4
1] KR
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1 1058
oos IR )% IR
[ KR
KX o
1% KX
KX oo
[ <KX
KX o
[XX] RN
KX o
- -B&F --------
KX oo
[XX] %
KX X
[XA %o
KX oo
[XX] %
o oo
[XA4 %o
oSo MEEY %% MR
o
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[
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>
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[
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<
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%
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12.3.11 BURST STOP

/RAS latency = 2, Burst length = 8

CLK I I I I I I I I I I I I I I I I I I I I I I I I I
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
T T T T T T T T T T T T T T T T T T T T T T T T )
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |

| | . . . | . . . | . . . | . . . . . . . . )

cs T/ TN/ T T N T T T T N\ T T
| | | | | | | | | | | | | | | | | | | |
| i | i | | | i | | | i | | | i | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | |

i o RERRRRIRRREL: R RRRRRLEEARILT CRRRRETITITIRN. | SRR ERETZITLITLIERRR
IRAS ! I 49262020260t %I 1675 % oo oo to oA 2026202506262 2 NI 6% %% o0t o0t e %0 e et e 0t e tete e et o te e e te e e te e e tetel
i | | | i | | | i i | | | | i | | | i i | i | | |
| | | | | | | | | | | | | | | | | | | | | | | | |
T T XA | SRR R | B T R L LTI
/ICAS oo %% NI 0% 00 ot et %2224 2o NI o%e %% %4200 o 0ottt e I 0 o totototedete2e 2020 o NI V%o e e oo toto ottt de oo tate o o tototetedete e tete o oot totedetee
i | | | | | i | i i i | i | i | | | i i i i i i |
| | | | | | | | | | | | | | | | | | | | | | | |
TR KT TRXZZZRIIIIIZRN | [RIIIRIIRIIT] R | R R RITILTLLR,
JAY/ [ 2%t % % A e 0% 0% %% 0% 4o %4t NI ot 0t tato%ete %o A te %0t %4 te2atotetote ok S NI fotetotettatotetotetatetatotetetetotetoretotetotetatetatetatotetotetotetel
| | i | i | i i i i i | i i i i i i i i i i i i i
| | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | |
| | | | | Note | | | | | Note | | | | | | | |
' . [READ] ' ' | ' . [READ] ' ' | ' ' ' ' ' ' ' '
| | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | |
X (R TTILIILLLLLLL LTI IR LI XL LLLTL LI IILILLLL LKL TLL LTI IKILILLLL LI LI XL LTI LI XL LI LLTTLTS
A7 - A12 T S S R R S s
i i i i i i i i ) i i i i i i i i
| | | | | | | | | | | | | | | | |
PR R IR RIS R R R LR R RR R R RR KL R R RICR R IR IRRRRRK SRR RRX X RIRR R RR R R IR R IRRRIRRK
AO - A6 eoletoletoleteletoteteletetoletoletoletotetotetetotetodety doteletotedetoletetolotetoletetoletetoletui tetutoletototetototetototetotetetoletutotetetotetatoletototets

0Q
(/CAS latency = 3)

oQ
(/CAS latency = 4)

006

Note Both standard and SDRAM-precharge-like types of the BURST STOP command can be used.

12.3.12 CLOCK SUSPEND and POWER DOWN

/RAS Latency = 2, /CAS Latency = 5, Burst length = 4

cKE N

b ole— ] | | | | | |

/CLOCK SUSPEND:| | Coo Coo i

Internal | | | | | | | | | | |
CLK
ICS

/IRAS

I SO 3 0
AD - AB  KKEEEEEEEEEEEE RIS Retele RRRRRERRRRLERRRR

I TTTTS
SO IIIIeees

oQ

POWER DOWN POWER DOWN CLOCK CLOCK
entry exit SUSPEND SUSPEND
entry exit
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12.4 Command Combination Examples

12.4.1 ROW ACTIVATE - READ (1)

=4

3, Burst length

/CAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 Ti1 T12 T13 T4 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command

=4

3, Burst length

/CAS latency

12.4.2 ROW ACTIVATE - READ (2)

Data Sheet M12550EJ6V0DS00

T1 T2 T3 T4 T5 T6 T7 T8 T9 T1I0 T11 T12 T13 T4 T15 Ti6 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
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12.4.5 ROW ACTIVATE - READ (5)

=4

3, Burst length

/CAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T4 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command

=4

3, Burst length

/CAS latency

12.4.6 ROW ACTIVATE - ROW ACTIVATE

Data Sheet M12550EJ6V0DS00

T1 T2 T3 T4 T5 T6 T7 T8 T9 T1I0 T11 T12 T13 Ti4 T15 Ti6 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
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12.4.7 READ - READ (1)

=4

3, Burst length

/CAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T4 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command

=4

3, Burst length

/CAS latency

Hi-Z

e R S e e

oQ -
12.4.8 READ - READ (2)

Data Sheet M12550EJ6V0DS00

T1 T2 T3 T4 T5 T6 T7 T8 T9 T1I0 T11 T12 T13 Ti4 T15 Ti6 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
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12.4.9 READ - READ (3)

=4

3, Burst length

/CAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T4 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
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12.4.20 ROW ACTIVATE - READ (5)

=4

=5, Burst length

ICAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command

12.4.21 ROW ACTIVATE - ROW ACTIVATE

=4

=5, Burst length

ICAS latency
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TO
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12.4.24 READ - READ (3)

=4

=5, Burst length

ICAS latency

Tl T2 T3 T4 T5 T6 T7 T8 T9 Ti0 T11 T2 T3 T14 T15 Ti6 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
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12.4.27 BURST STOP (1)

=4

5, Burst length

/CAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T4 Ti15 T16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command

=4

5, Burst length

/CAS latency

12.4.28 BURST STOP (2)
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12.4.35 ROW ACTIVATE - READ (5)

=4

= 6, Burst length

ICAS latency

Tl T2 T3 T4 T5 T6 T7 T8 T9 Ti0 T11 T12 Ti13 T14 T15 Ti16 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
/WORD

12.4.36  ROW ACTIVATE - ROW ACTIVATE

=4

= 6, Burst length

/CAS latency
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12.4.37 READ - READ (1)
TO

12.4.38 READ - READ (2)
TO

Command
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12.4.39 READ - READ (3)

=4

6, Burst length

/CAS latency

T1 T2 T3 T4 T5 T6 T7 T8 T9 T1I0 T11 T12 T13 T4 T15 Ti6 T17 T18 T19 T20 T21 T22 T23 T24 T25

TO

Command
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13. Package Drawing

86-PIN PLASTIC TSOP (II) (10.16 mm (400))

detail of lead end

-F
— G
\ T
v + J ‘
A
S
S
—E
H
| | | J
‘ | ‘
¢ : |'||'||'||'|+|'|+|'||'||'||'||'||'||'||'||'||'||'||'||'||'|ninnnnnnnnnnnnnnnnnnnnn+ ¢ 777777777 ; 777777777 ):_L
[

NOTES ITEM MILLIMETERS

1. Each lead centerline is located within 0.1 mm of A 22.22+0.05
its true position (T.P.) at maximum material condition. 0.765 MAX.

0.5 (T.P.)

+0.06
0.22-5104

0.10£0.05
1.1+0.1
1.00
11.76+0.20
10.16+0.10
0.80£0.20

+0.025
0.145_5'015

0.50
0.1
0.10

o+5°
3 -3°

2. Dimension "A" does not include mold flash, protrusions or gate
burrs. Mold flash, protrusions or gate burrs shall not exceed
0.15mm per side.

0.25
0.60%0.15
S86G5-50-9JH1-1

w|x»ml v (ZIZ2|r| X |«|l—|I|O|MmMm O | O®
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14. Recommended Soldering Conditions

Please consult with our sales offices for soldering conditions of the uPD23C32202L.

Type of Surface Mount Device

UPD23C32202LG5-9JH : 86-pin plastic TSOP (Il) (10.16 mm (400))
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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Voo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, 1/O settings or contents of registers. Device is not initialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.
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The export of this product from Japan is regulated by the Japanese government. To export this product may be prohibited
without governmental license, the need for which must be judged by the customer. The export or re-export of this product
from a country other than Japan may also be prohibited without a license from that country. Please call an NEC sales
representative.

* The information in this document is current as of June, 2000. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.

* NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of NEC semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor products are classified into the following three quality grades:

"Standard”, "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "quality assurance program" for a specific application. The

recommended applications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor product before using it in a particular

application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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