MITSUBISHI LSls

M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DESCRIPTION

The MSM4V4169TP is - a 4M-bit Cached DRAM which
" integrates input registers, a 262, 144-word by 16-bit
dynamic memory array and a 1024-word by 16-bit static
RAM array as a Cache memory (block size 8 x 18) onto
a single monolithic circuit. The block data transfer between
the DRAM and the data transfer buffers (RB1/RB2/WBI1
/WB2) is performed in one instruction cycle, a fundamental
advantage over a conventional DRAM/SRAM cache.

The RAM is fabricated with a high performance CMOS
process, and is ideal for large- capacity memory systems
where high speed, low power dissipation, and low cost are
essential. The use of quadruple-layer polysilicon process
combined with silicide and double layer aluminum wiring

" technology, a single- transistor dynamic storage stacked
capacitor cell, and a six-transistor static storage cache cell
provide high circuit density at reduced costs.

FEATURES
Tyoe name AcmssRs,)hgycle Aoo[a);sm}hgycle DESS?;E;M
MEMAVAIGITP-15 | 1Sns/1Sns | Tns/120ns | churiie
MEMAVAIBOTP-20 | 20ns/20ns | 80ns/140ns gmﬁgm

® 70-pin, 400-mil TSOP (type II) with 0.65mm lead pitch
and 23.49mm package length ’

® Multiplexed DRAM address inputs for reduced pin count

~and higher system densities

@ Selectable output operation (transparent/latched/registered)
using set command register cycle

® Single 3.3V +/- 0.3V Power Supply

® 1024 refresh cycles every 16ms (Ado— Ads)

@ Applicable for both direct-mapped and associative systems

® Synchronous design for precise control with an external
clock (K)

® Output retention by advanced mask clock (CMs #)

® All inputs/outputs low capacitance and LVTTL compatible

® Asynchronous output enable (G #) for bus control

® Separate DRAM and SRAM address inputs for fast SRAM
access

® Page Mode capability

® Auto Refresh capability

@ Self Refresh capability

APPLICATION
PC Main memory, Graphic buffer memory, HDD Buffer
memory
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM
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4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

BLOCK DIAGRAM 2
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

FUNCTION TRUTH TABLE
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- 4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Master Clock Provides the fundamental timing and the internal clock frequency for the
CDRAM. All external timing parameters (with the exception of G# in read cycle and CMd #
in Self refresh cycle) are specified with respect to either the rising or falling edge of K.

DRAM Clock Mask controls the operation of the internal DRAM master clock (K). When
CMa#, is Low at the rising edge of K, the intemal DRAM master clock (K) for the following
cycle is ceased and input stages are powered-off, resulting in a DRAM Power Down.

Row Address Strobe is used in conjunction with Master clock K(depending on the states of
CMa #, CAS #, and DTD #) to activate the DRAM (latching the Row Address lines and

accessing 1 of 1024 rows), initiate a DRAM precharge cycle, perform a DRAM Read or
Write Transfer, DRAM Write Transfer & Read, set the command registers, start an Auto
l—)g(ifﬁsh cycle, enter a Self-Refresh cycle, create a DRAM NOP cycle, or power down the

Column Address Strobe is used in conjunction with the Master clock K to latch the Column
addresses. When preceded by RAS# in a DRAM access cycle, CAS # initiates a DRAM
Write Transfer(WBl/2—>DRAM if DTD #=L), DRAM Write Transfer & Read (WB1/2—
DRAM~—>RB, if DTD #=L)or DRAM Read Transfer (DRAM—RB, if DTD # = H), depending
on the state of DTD # (see DTD# pin description)

Date Transfer Direction controls DRAM-to-RB (read)/WB-to- DRAM (write) direction. If
preceded by a RAS# low cycle, both CAS# and DTD # low  (on the rising edge of K)
initiate a DRAM Write Transfer cycle. If DTD # stays High with the above conditions, a
DRAM Read Transfer cycle results. DTD # can also initiate DRAM Activate, DRAM
Precharge, Auto-Refrech, Set-Command Register, and Self Refresh cycles.

DRAM Address Lines ara Multiplexed to reduce pin count. Ado-Ads (@ RAS = low, CAS =
high, DTD = high, K = Rising edge) specify the Row Address of the DRAM to activate and
refresh the selected page and Ads-Ad7 (@RAS = high, CAS = low, K = Rising edge) specify
the Block Address of the DRAM. In addition, Ado-Adz (@RAS = hi h, CAS =low, K = Rising
edge) specufy the transfer operation of the DRAM. Also Ado-Adg @RAS = low, CAS = low,
DTD = low, K = Rising Edge) are used as the command in set command register cycle.

The Chip Select controls the operation of the CDRAM. When CS # =high at the rising edge
of K and the previous CMd # or CMs # is high, the chip is in No Operation mode.

SRAM Clock Mask controls the operation of the internal SRAM master clock (Ks). When
CMs # is asserted at a rising edge of K, the internal SRAM master clock for the follwing
cycle is suspended, resulting in the power down of the SRAM portion of the circuit,
mcludmg the Sense Amps. CMs # can also be used to retain output date during SRAM
power-down,

DQCu/1 are 1/0Byte control signals. If G # = Low, DQCu/1 have a control of output
impedence : DQCu controls upper DQs (DQs-15) & DQCG controls lower DQs (DQo-7).
DQCu/y also control both input data during SRAM Writes or Buffer Writes and transfer
mask during Buffer Writes. (WB1 transfer Masks for each byte are written(bits are cleared)
during Buffer Writes depending on DQCu/1 inputs)

Write Enable controls SRAM and Buffer read and write operations. A high on the WE #

pin causes either a Buffer Read, SRAM Read, Buffer Read Transfer and/or a Buffer Read

Transfer & Read to occur(depending on the state of the CCo# and CCi# bits). A low

on_the WE # pin causes either a Buffer Write, SRAM Write, Buffer Write Transfer and/or

3# Buffe{ )Wnte Transfer & Write to occur (dependmg on the state of the CCo# and CCi
inputs

The Control Clock Inputs control SRAM and Buffer operations. CCo # is Low for all Buffer
Writes, Reads, and Transfers, and High for all other SRAM operations. CC1 # is high for
all Buffer Read Transfers and Buffer Write Transfers, and Deselect SRAM.

SRAM Addresses are non-multiplexed, and access 1024-16-bit words(conflgured as 128
Rows X 8 Columns x 16 Bits, where the Block Size is 8 X 18) in the SRAM array. Aso-As3
select word address within a block, and As3- Ass select the SRAM row (block).

The Output Enable is an asynchronous input. G # = high forces the outputs to high
impedence. .

Output operation is_either transparent, latched, or registered depending on the state of the
command register. The Data Lines for the CORAM are asynchronously controlled by G #.

PIN DESCRIPTIONS(1)
K Input
CMa # Input
RAS # Input
CAS # Input
DTD # Input
Ado~Ads Input
CS# Input
CMs # Input
DQC, DQCu Input
WE # Input
CCo#, CCi # Input
Aso~Asg Input
G# Input
- Inputs/
DQo~DQis Outputs
VeeQ Supply

VeeQ is the DQ power supply and allows the device to operate in a mixed voltage systém
(e.g., BV data bus). As specified in the Table : Recommended Operating Conditions, VecQ
must be greater-than or equal-to the highest voltage experienced by the data bus. For
3.3V system operation, VecQ may be tied to Vce.
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4M(256K-WORD BY 16-BITYCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (1)

NOP

No Operation. Qutputs are high-impedance. All input buffers remain active.

SRAM
Power-Down

If CMs # = Low at the rising edge of K, the SRAM enters SRAM Power Down at the next rising edge
of K. During this mode, the internal SRAM K clock becomes inactive. The Output Buffers remain enabled
and are controlled by G #. All input buffers of SRAM clocks and SRAM addresses are inactive.

All transfer functions and input/output operations to and from the SRAM and Buffer are disabled. This

Deselect
cycle is useful for output impedence control (Hi-Z, Low-Z) without G#. Output buffers are acitive during
SRAM this cycle for registered output mode control.
Date is read from the SRAM to the /0 pins. Addresses Aso-Asa are used to select the data to be
SRAM Read read. As3-Aso decode the SRAM Row (= Block), and Aso-Asz decode(1 of 8) the 16-bit word. DQCu
and DQCi control the impudence (High-Z/Low-Z)of the upper and lower bytes, respectively.
SRAM Write Date is written from the 1/0 pins to the SRAM. Addresses Aso-Ase are used to select the location to

be written. As3-Aso decode the SRAM Row (= Bolck), and Aso — Asz decode (1 of 8)the 16-bit word
to be written. DQCu and DQCi control Upper and Lower byte writes, respectively.

DRAM ~8x 16 Block
256K x 16 P

Lover Byte | Uoper Byte

As0-2
1 of 8 Decode
16 bits

RB2

Lover Byte | Upper Byte

F§ WB‘W%
=~ F—

Lower Brte ! Voper Byte

8% 16 Block

As0-2
1 of 8 Decode

As3-9
1 of 128 Decode
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (2)
Buffer Read Date is transferred from the Read Buffer2 (RB2) to the SRAM. Addresses As3-o select the SRAM row
Transfer to which the 8 x 16 bit block is to be written. Addresses Aso-As2z must be set low.

DRAM ~8x% 16 Block
) 256K x 16 -
Ad3-7 :
1 01:”392
DRAM: Row: Decoder:
Ado-9 :
8x16 1 of 1024 Decode
]
RB1
Lover Byte | Upper Byte
RB2
’ Lover Brte | Upper Brte
':' § WB1_W
" R Lover Byta |Uw¢r Byte K
8x 16 Block "**-
As3-9 :
1 of 128 Decode
Buffer Write Date is transferred from the SRAM to the Write-Bufferl (WB1). Addersses Asa-Aso decode the SRAM
Transfer Row (=8 X 16 bit block) to be transferred.- Addresses Aso-Asz-must be set low. The Buffer Write Transfer
cycle “clears” all transfer mask bits in the WB1 Mask (allowing all data to be transferred in a successive
DRAM Write Transfer cycle.)
- ~8 X% 16 Block
-
DRAM: Row. Decodersiiay
Ado-9
8x16 1 of 1024 Decode
|
RB1
g Lover Byte | Upper Byte i Lover Ivll* | ;wev Byie 02
s0-
P 8% 16 =5 1 0f 8 Decode
," Lover Byts {ﬁmr e 16 bits
z s0-2
g 1 of 8 Decode
B we! EE
S e o | uwer one L
. 8% 16
8% 16 Block “**~e.._. .
SRAM
1Kx 16
SRAM: Row: Decoder
As3-9
1 of 128 Decode
B 249825 0029741} 756 W
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (3)

Data is transferred from Read Buffer2 (RB2)to the SRAM, and simultaneously, data (16 bit word) is read
from the RB2 to the |/O pins. Addresses Ass-9 select the SRAM Row to which the 8 X 16 bit block

Buffer . Read
Transfer &
SRAM Read * | is to be written. Addresses Aso-Asz decode the 16-bit word to be read.
DRAM ~8X% 16 Block
256K x 16 -
Ad3-7
] of 32
Decode
|
RB1
Lover Byte | Uppar Byte
16 bits
816 Block -
As0-2
1 of 8 Decode
-As3-9
1 of 128 Decode
Buffer Write Data is first written from the 1/0 pins to SRAM as decoded by Aso-Ass. Then, the SRAM Row (= Block)
Transfer & decoded by As3-Asg is transferred to the Write-Bufferl (WB1). The Buffer Write Transfer cycle “clears”
SRAM Write all transfer mask bits in the WB1 Mask (allowing all data to be transferred in a successive DRAM Write
: : Transfer cycle). DQCu and DQAC: control Upper and Lower byte writes respectively, however all transfer

mask bits in the WB1 are cleared.

Ad3-7
1of 32
Decode

DRAM ~8 % 16 Block
256K x 16 - PR

“DRAM: Row, Decoder]

*Ado
1 of 1024 Decode

.
.
SV “ve
w
HSYA

8x 16 Block

8% 16
"8x 16 .
4 < RB1
{‘., Lover Byte | Upper Byt g Lover Byt | upper arte Aoz
4 8x16 ' - 1 of 8 Decode
. RB2 — 16 bits -
Lower Byt | Uppor Bvte ] 6 bits

16 bits

As0-2
1 of 8 Decode

As3-9
1 of 128 Decode
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (4)
Date is read from the Read Buffer2 (RB2) to the /0 pins. Addresses Aso-Asz are used to select (1

of 8)the 16-bit word to be read. Addresses As3-As9 must be set low for this operation. -
~8x 16 Block

Buffer Read

DRAM
266K x 16 P4,

TDRAM:. Row. Decoders
Ado-9
1 of 1024 Decode

RB1

Lowsr Byte | Upper Byts
As0-2

RB2
A As
"l 1 of 8 Decode|
] ZFSSWWESS‘
’:' Bé Lovar Byta | upper Byte EE
e 4
S et 8x 16

8% 16 Block ~-wu...__

[eg— As0-2
1 of 8 Decode

AsS»S’
1 of 128 Decode

Buffer Write Date is written from the 1/0Q pins to the Write-Buffer]. Addresses Aso-Az are used to select(1 of 8)
the 16-bit word to be written. Addresses As3-Ass must be set low for this- operation. The transfer mask
bits associated with the Upper and Lower bytes are cleared in the WB1 Mask. DQCu and DQC control

Upper and Lower byte writes (and associated tranfer mask bits), respectively.

~8% 16 Block

DRAM
256K x 16 _
Ad3-7
1 of 32
Decode

RBI

Lover Byte | Upper Byte
50-2

RB?

Lover Byte | umer Byte

As0-2
1 of 8 Decode

16 bits

8% 16 Block ™

As3-9
1 of 128 Decode
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (5)

DRAM If CMa# =Low at the rising edge of K, the DRAM enters DRAM Power Down at the next rising edge
Power-Down of K. During this mode, the internal DRAM K clock becomes inactive. Also all input buffers of DRAM
clocks and DRAM addresses are inactive. Note that the latency of DRAM Read Transfer cycle is not
counted up in this cycle.

DRAM NOP The DNOP cycle is used when no other DRAM operations are desired, holding the DRAM in its present
(precharge/ activate) state.

DRAM -Read A Block (8 X 16) is transferred from the DRAM to the Read Buffer 1 and 2 (RB1,RB2) as specified by
Transfer Addresses Adz-Ad7. Addresses Ads-Ado and Ado-Ad2 must be set to Low. Affer the Latency Period
(specified in the Access Latency Table) new data will be present in the Read Buffer?. Prior to the Latency
timeout, old data will be present in the RB2, (Notes 1, 2, 4)

~8x 16 Block
-

DRAM
266K x 16

Ad3-7
] of 32
Decode

8% 16 Bloc

1 of 8 Decode

As3-9
1 of 128 Decode

Bl 249825 002974y 455 |
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4M(256K-WORD BY' 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (6)
DRAM Write Date (8 x 16 Block) is transferred from WB1 through WB2 to the DRAM block specified by Addresses

Transferl . Ad3-Ad7. Addresses Ads-Ads must be set to Low. The Mask present in WB1 is also ‘transferred to WB2
o and controls the data written to the DRAM. After data has been transferred from WB1 to WB2 in the
present cycle, the entire WB1 Mask is Set (Notes 3, 4) :

DRAM . »~8x% 16 Block
256K-x 16 -
Ad3-7
1 of 32
Decade

1
RB1
Lower Byte | upeer oyte
S
RB2

Lowor Byte | Upoer Byt

As0-2
1 of 8 Decode

8% 16 Block

1 o'; 8 VDecode

As3-9
1 of 128 Decode

DRAM - Write Data (8 x 16 Block) is transferred from WB1 through WB2 to the DRAM block specified by Addresses
Transfer1 Ad3-Ad7. Addresses Ads-Ass must be set to Low. The transfer mask present in WB1 is also transferred
& Read to WB2 and controls the data written to the DRAM. The block to which the data is written in DRAM
‘ is simultaneously transferred to the Read Buffer. (Notes 2, 3, 4)

~8x16 Block
Pl

DRAM
256K x 16

Lover Byte J Upper Byte

8% 16 Block

Asg3-9 .
1 of 128 Decode

B L249825 0029745 371 WA
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (7)

Data (8 x 16 Block) is transferred from WB2 to the DRAM block spacified by Addresses Ad3-Adr.
Addresses Ads-Ado must be set to Low. The WB2 Mask controls the data written to the DRAM. With

DRAM Write
Transfer2
the DWT2 function, the WB2 data and WB2 transfer mask remain uncahanged. (Note 4)
DRAM ~8x 16 Block
256K x 16 -
Ad3-7.
éegf CI‘Se2
© E=Z5DRAM: Row, Decodersinc]
Ado
—§ 1 of 1024 Decode
1
RB1
Lower Byte ' Upper Byte
As0-2
= 1 of 8 Decode
b ] e 16 bits
s0-2
. 1 of 8 Decode
zlsmwm £
,‘:' 2 Lover Byte | Upper Byte QE
16 bits
8 X 16 Black
Ass-9 -
1 of 128 Decode
DRAM Date (8 x 16 Block) is transferred from WB2 to the DRAM block specified by Addresses Ad3-Ad7.
Write Addresses Ads-Ade must be set to Low. The WB2 transfer mask controls the data written to the DRAM.
Transfer 2 With the DWT2 function, the WB2 data and WB2 transfer mask remain unchanged. The block to which
& Read the data is written in DRAM is simultaneously transferred to the Read Buffer 1 and 2.(Notes 1, 2, 4)
DRAM ~8x 16 Block
256K x 16 -
Ad3-7
"DRAM:. Row: Dacoder:::

+Ado-9”
1 of 1024 Decode

Lower Byte § Upper Byte

As0-2
1 of 8 Decode

DQs

B1 i

Uper Byte |

16 bits

8 % 16 Blocl

s0-2
of 8 Decode

A
1

As3-9
1 of 128 Decode

- M L249825 002974k 232 W
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

MODE DESCRIPTIONS (8)

Addresses are latched from the Ado-Ade inputs by the rising edge of K. Internally, a DRAM row is

DRAM

. selected (Page Call) in preparation for a DRAM Read or Wtite Transfer cycle. A DRAM Precharge cycle
Activate must separate all DRAM Activate cycles.
DRAM Internally, the active DRAM Row is deselected (completing the refresh process) and page-mode is
Precharge disabled. The DRAM is precharged prior to another DRAM Activate cycle.

Internally, a DRAM row is selected and refreshed (as addressed by an internal, self-incrementing counter),
DRAM followed by an internally generated Precharge cycle. The Auto refresh cycle can be implemented only if -
Auto-Refresh -| the DRAM is in Precharge state (i. e. a Precharge or Auto-Refresh cycle occurred more recently than
an Acitvate cycle). DRAM Auto-Refresh is similar to 2 CAS-Before-RAS (CBR) mode in standard DRAMs.

DRAM Al clock buffers are suspended, and CMd # asynchronously controls Self Refresh (CMa # rising edge
initiates exit from Self Refresh). During Self Refresh, device enters a low power mode, with 1024
Self Refresh automatic refresh cycles.

When SCR is initiated, the addresses present on the Ado-Ads DRAM Address pins determine the DRAM
Read Transfer Latency, the Output Mode (transparent/latched/registered), and WB1 transfer mask mode
(set-all/no change). No DRAM operation is executed in this cycle. Refer to the SCR Truth Table for

Set legal Address values. . .
Command During SCR cycle and the following 3 clock cycles (totally 4 clock cycles), only NOP, DNOP or DPD
Register are allowed in DRAM portion and only NOP, DES or SPD are done in SRAM portion. The set commands
N are valid at least after the above 4 clocks later and the previous function is not guaranteed to work
if it has not been completed. (. e. DRT, DWT1 &R, DWT2 &R and SR, BR and BRTR with registered
output mode.) )
Notes :

1) This function is performéd in a Latency period specified in the Access Latency Table.

2) Affte the Latency Period (specified in the Access Latency Table) new data wil be present
in the Read Buffer2. Prior to the Latency timeout, old data will be present in' the RB2.

3) After data has been transferred from WBI, the entire WB1 transfer mask is set.

4) Valid Ado— Ad2 addresses are shown in the FUNCTION TRUTH TABLE.

Power- On sequence -
Before starting normal operation, the following power on sequence is necessary.

1) Apply power and maintain stable power (pause) for 500 ps.

2) Perform a precharge (PCG) operation.

3) After tre, perform 8 auto refresh commands (ARF) with adequate interval (trc).
4) Issue set command register (SCR) to initilize the mode register.

After this sequence, the RAM is in idle state and ready for normal operation.

Note that DNOP/DPD and DES/SPD or NOP command will be the stand-by command for the above power sequence.
Vco must be powered-on at the same time or before VecQ is on.

And Vcc must be powered-off at the same time or after VecQ is off.

. I B249425 0029747 174 I
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Outpuf Operations
Transparent Output appears from the rising edge of K clock.
DES SR DES SR SR

SR |

« ___/_\_/V—\_ Ko/

oo — —\ A pac /
_\

\
T\ an

G# G# /

] toLA

‘ tkHQZ

P tKHOX ) . ‘ /

‘ DQo~15 Q DQo~15 \ Q >_<>(

; tKHA toLe tGHQ

tKHA

|

: Latched ’ Output appears from the falling edge of K clock.

‘ DES DES SR SR
< N < /N
bac f Dac _/__\__/_\

G# \ G# \ ' /
toLA
tKLOX tkLaz
4 AT s
DQo~15 . Q — DQo~15 Q W
N Y Neeeeeees ' K
tKLA tocg teHa
tKLA
tKHA KA
Registered QOutput appears from the rising edge of next K clock.
DES SR SR SR : DES SR SR SR
> _/_\_//_\_/_\_ K _/_\_/V_\_/_\___
Dac _/—_\L , pac f —\ /— _\
o\ ' \ G# \\ [
tkHOX ‘ tkHQZ tota \ tkHQZ
4 7 -
DQo~15 . o} — DQo~ 15 o WY .
¥ L S tK teLa
1K tGHQ
tKHAR tKHAR

B L249825 00297ud 000 EW
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Input Timing

CMa #
CS #

RAS #
CAS #
DTD #
CMs #
CCo #
cel #

WE #

DAC(u/D

Ado~9
Aso~9

DQo~15
(Input)

M bL249825 0029749 Tu? NN

2-16

tk
tkH L
gcmos X tCMDH
tcss X tCsH
trRs : tRH
‘ Y
tcs tcH
A
1]
toTs toTH
A
tCh;lSS tCMSH
téos X tcoH
tcis tcin
tws } twh
tbacs VA‘{DQCH
tas tAH
tos /V\ toH
AMITSUBISHI
ELECTRIC
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.5~46 \'4
VeeQ QOutput supply voltage . -05~6.0 \4
Vi Input voltage With respect toVss -0.5~6.0 \'4
Vo Qutput voltage -0.5~6.0 \4
lo Qutput current 50 - mA
Pd Power dissipation Ta=25°C 1000 mwW
Topr Operating temperature . 0~70 C
Tstg Storage temperature - 65~150 c
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C, unless otherwise noted)
Limits )
Symbol Parameter Mim | Typ. | Max. Unit
Vee Supply voltage 30| 33 36 \
VeeQ Qutput supply voltage 30| 33 55 \
Vss Supply voltage Q 0 0 \
VIH(A) High-level input voltags address inputs 20 5.5 \'4
VIH(C) High-level input voltage clock inputs 2.0 5.5 \4
ViH(pa) | High-level input voltage DQ inputs 2.0 VeoQ+0.3 '
ViL Low-fevel input voltage all inputs -0.3 0.8 \
CAPACITANCE (Ta = 0~70%C, Voc = 3.3 £ 0.3V, Vss = 0V, unless otherwise noted)
i Limits )
Symbol Parameter Test conditions Min. | Tyo. T Max. Unit
Ciay Input capacitance, address pin Vi=Vss ) 5 pF
Ci(cy Input capacitance, clock pin f=1MHz 7 pF
Ciyo Input capacitance, |/0 pin Vi =25mVrms 7 pF
AVERAGE SUPPLY CURRENT from Vee (Ta = 0~70%, Voe = 3.3 £ 0.3V, Vss = OV, unless otherwise noted)
Limits
Symbol Parameter Test conditions [\/1155M4V416?12'|; Unit
Max. Max.
.| tk=min. DRAM = DPD output
lecS Average supply current of SRAM operating| open data input =H or L 230 180 mA
. tRC = min.
lecD Average supply current of DRAM operating| SRAM = SPD 100 90 mA
Average supply current of DRAM tPC = min.
lecDepe) page- mode SRAM = SPD 120 Q0 mA
tk=min, DRAM = DNOP & SRAM = .
lccesTny | LVTTL stand-by DES, or NOP, all input = stable. 50 40 mA -
output open, data input=H or L
tk=min, DRAM = DNOP & SRAM =
lee(stnz) | CMOS stand-by DES, or NOP, all input = stable. 30 25 mA
- output_open, data input=H or L
lcc(ep) CMOS power down current CMd # =CMs # = L, tk = min. 5 5 mA
1cC(SRF) CMQOS self refresh current CMd#=CMs#=1L, tk=o 500 500 A

Input change is once or less during one K clock cycle when the average current is measured.

M L249825 0029750 769 W
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4M(256K-WORD BY 16-BITICACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

AC OPERATING CONDITIONS AND CHARACTERISTICS (Ta=0~70C, Vcc=3.3 £ 0.3V, Vss =0V, unless otherwise noted)

Symbol ‘ Parameter Test conditions Vi Limits Max. Unit
Vor(oc)* | High-level output voltage (DC) lon = — 2mA 24 - \'
VoL(oc)* | Low-level output voltage (DC) loL = 2mA - - ’ 0.4 \'4
VoH(ac)* | High-level output voltage (AC) CL = 50pF, lon = — 2mA 20 - \
VoL(ac)* | Low-level output voltage (AC) Ct = 50pF, loL = 2mA - 0.8 \'2

oz .| Off-state output current Q floating Vo =0~VecQ -10 10 uA
] Input current ViH = 0~VceQ + 0.3V -10 10 uA
% VOH(AC) and VOL(AC) are the reference levels for AC measurements. :
VOH(DC) and YOL{DC) are the final levels the outputs reach.
TIMING REQUIREMENTS : 33v
(CLK pulss, input signals setup,/hold time-to CLK edge) 1180 Q
(Ta=0~T70%C, Vcc = 3.3 £ 0.3V, Vss = OV, unless otherwise noted)
Vout O

Input pulse levels r+eereseeerers TR ] _L

Input. timing measurement reference level- k

lnzut rise/?all i@ ovvererensrressaerecccsmmeansssacens : 8689% I5ODF

: Limits
Symbol : Parameter . MSMAVAT69TP-15 | MoSMAVA169TP-20 |  Unit
. Min. | Max. | Min. | Max.

1K Clock cycle time 15 - 20 ns
tkH Clock high pulse width ) 5 5 ns
KL Clock low pulse width 5 5 ns
tcmps . | Setup time for CMd # 4 5 ns
tCMDH Hold time for CMd # 2 3 ns
tRS- Setup time for RAS # 4 5 ns’
tRH Hold time for RAS # 2 3 ns
cs Setup time for CAS #. 4 5 ns

tCH Hold time for CAS # 2 3 ns

to1s Setup time for DTD # 4 5 ns
tDTH Hold time for DTD # 2 3 ns
tomss Setup time for CMs # 4 5 ns
tCMSH Hold time for CMs # 2 3 ns
tws -| Setup time for WE # "4 5 ns
twH Hold time for WE# 2 3 ns
tcos Setup time for CCO # 4 5 ns
tCOH Hold time for CCO # -2 3 ns
tc1s Setup . time for CC1 # -4 5 ns
1CIH Hold time for CC1 # 2 3 ns
tas Setup time for address 4 5 ns
tAH Hold time for address 2 3 ns
tDs Setup time for DIN 4 5 ns
tDH Hold time for DIN 2 3 ns
toocs Setup time for DQC 4 5 ns
toacH Hold time for DQC 2 3 ns
tcss Setup time for CS # 4 5 ns
tCsH Hold time for CS# 2 3 ns

" EM L24y9825 0029751 LTS W
' z MITSUBISHI
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

TIMING REQUIREMENTS

(Read, Write, Refresh) . :
(Ta=0~70%C, Vcc = 3.3 £ 0.3V, Vss = OV, unless otherwise noted)

INDUL PUISE JEVEBIS:-+++e-serrersensrammearmmnstasimnnesisnaans 0~3.0V
Input timing measurement reference level --------
InDUt rise/fa” time .............................................

Limits
Symbol ) Parameter MSMAVA169TP-15 | MEMAVAI69TP-20 |  Unit
: Min. | Max. | Min. | Max.
tREF Refresh cycle time 16 16 ms
tRP Precharge time 40 45 ns
tRCD Delay time, Row to Col. . 30 40 ns
tRC DRAM activate-read cycle time ) 120 140 ) ns
twe DRAM activate-write cycle time 120 140 ns
tPC Page cycle time 30 40 ’ ns
tRAS Activate time : 70 { 10000] 80 | 10000 ns
tRASP Page mode activate time 70 [100000[ 80 [100000 ns
tRWL Write to precharge lead time 20 20 ns
i tRSH Read to precharge hold time 20 20 ns
1
‘ TIMING PARAMETER-CLK TABLE
Version - MBM4V4189TP-15 M5M4Vv4169TP-20
Freq. 666 . 33.3 50.0 25.0
(GH2) Min. Max, Min. Max, Min. Max. Min. Max
tREF 1.06M 0.53M 0.8M 0.4M
tRP 3 2 3 2
tRCD 2 1 2 1
tRC 8 4 7 4
twe 8 4 7 4
trc 2 2 2 1
tRAS 5 666 3 333 4 500 2 250
tRASP 5 6666 3 3333 4 5000 2 250
tRWL - 2 1 1 1
tRSH 2 Cd 1 -1
Note : Valus of K can be determined by integer& (timing parameter/tCLK) for any clock frequency.
B (249825 0029752 531 W
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4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vcc = VeeQ = 3.3 £ 0.3V, Vss = VssQ = 0V, unless otherwise noted)

Limits
Symbol Parameter * | M5M4V4169TP-15 [ M5MAVA169TP-20|  Unit
. Min. | Max. [ Min. | Max

tcer - | Buffer—fill from DRAM read transfer 20 20 ns
tKHA Access time from K-high edge 15 | 20 ns
tKkHaX Output active time from K-high edge - 3 3 ns
tkHaz Output disable time from K-high edge 3 7 3 8 ns
LA Access time from K-low edge . 15 20 ns
tKLOX QOutput active time from K-low edge 3 3 ns
tkLoz Qutput disable time from K-low edge . 3 7 3 8 ns
tKHAR Access time from K-high edge 12 16 ns
tKHQXR Qutput active time from K-high edge 3 3 " ns
tKHQZR Output disable time from K-high edge 3 7 3 -8 ns
toLA Access time from G #-low edge 12 16 ns
teLa - Output active time from G #-low edge 3 3 | ns
teHO Output disable time from G #-high edge 3 7 3 8 ns

(R) : Ragistered Output mode

ACCESS LATENCY(MInimum)

TIMING PARAMETER-CLK TABLE
Version M5M4V4169TP-15 M5M4V4169TP-20
Freq. 66.6 333 50.0 25.0
(GHz) Min. Max. Min, Max. Min. - Max. Min. Max.
tRAC* 5 3 4 3

{ tcac** 3 2 2 2
tceF 2 1 1 1
tKHA 1 1 1 1
tKLA 1 1 1 1
KHAR 1 1 1 1
tGLA 1 1 1 1

tRAC*= tRCD + tCBF + tkHA
tCAC® *= tCBF + tKHA .
Note : Value of K can be determined by integer & (timing parameter/tcLK) for any clock frequency.

M L249825 0029753 478 WE
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

*
8

CMs #
1
WE #

CS#

(SRAM Read/Desect SRAM/SRAM Write/SRAM Power-down)

non-G# controlled Write & Read(DES control)
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DRAM operation can be freely performed.
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_Note : Output is transparent.
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- 4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM
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DRAM operation can be freely performed.

: Output is transparent.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

(SRAM Read/Desect SRAM/SRAM Write/SRAM Power-down)

DQC controlled Write & Read
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DRAM operation can be freely performed.
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Note : Qutput is transparent.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

(SRAM Read/Desect SRAM/SRAM Write/SRAM Power-down)

Registered Output control
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DRAM operation can be freely performed.

Note : OQutput is registered.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Buffer Read Transfer & SRAM Read(RB2 — SRAM — Output)

Buffer Read Transfer(RB2 —SRAM)

] ]
3ol [a)
2050 RS BSSA e .
T L R B e X -~
boded
KX n
] w
X] o
................................................ 55} R SRR S
K] o »
2 B 2
550 L50%) o
2] 1555 R
................................................ bodols IR Soted TTTYTT T
23] 255 7]
o%e% Sl W
2] Soled o
I R} - -- LoTed WU *4%° W N, S S
................................................ 2505 20
oot 2505]
5554 [
~— e’ e %
o
7]
..................................................................... I USRI SYP-ON RN R SN S
[&] [ (]
d
o
i VSM ™ - ?
.................................................................... RS0 NN (PPN B SUN fn
> >< - £
.................................................................... T, T SRR ' SN S i O
o S «
S > S, 7
...................................................................... WS S N N NS S B —
st—s & -
S > ] »
............................................................................................. S
815 g -
S>< > 1]
............................................................. N i T B B B
O 5) a -
>< >~ 1)
ISR ISR SR SN S SR o e P G B ------.-‘----ﬂ---
~ < e
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lml\lllllllll [ I
@B
o
T a g

= »

H +* ™ * 3 o @ . N

@ 3#* o O 2 ¢ =3

5 w a <2 el 3* g

v 3 8 8 8 ES fal < < 0] a

2-25

DRAM operaticn can be freely performed.

Note : Output is transparent.
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4M(256K-WORD BY 16-BITYCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Buffer Write Transfer & SRAM Write(Input— SRAM — WB1)

Buffer Write Transfer(SRAM —WB1)
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DRAM operation can be freely performed.

Note : Output is transparent.
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. 4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Buffer Write(Input—WB1)
Buffer Read{(RB2 — Output)
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DRAM operation can be freely performed.

Note : Qutput is transparent.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1 024-WORD BY 16-BIT)SRAM

NO-Operation of SRAM
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4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

NO-Operation of DRAM

CMd #

RAS #

CAS #

DTD #

Ado~9

NO-Operation Mode

SPD operation can be freely performed.
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4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Power Down/DRAM Actlvate/DRAM Precharge
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DPD is recommended during no operation to save power.
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MITSUBISHI

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Power Down/DRAM Activate/DRAM Precharge

RAS only Refresh cycle
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SRAM operation can be freely performed.

CMs #

CCo #

CCi #

WE #

DQC(uy
G#

Aso~9

DQo~15
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Auto Refresh
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Note : DRAM must be in Precharge state prior to Auto-Refresh cycle. .
DRAM rew commands except for NOP, DNOP and DPD .can be set after tRC later from ARF command
input. '

CMs #
CCo #
CCi #
WE #
DQACu/n
G#
Aso~9
DQo~15

SRAM . operation can be fresly performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Self Refresh
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Self Refresh Entry:

Self Refresh Mode

I trc for Recovery

Self Refresh
Exit

A) DRAM must be in Precharge state prior to Self-Refresh Entry.
B) Previous CMd # =H, Present CMd# =L, CS#=RAS#=CAS#=L, DTD#=H.
C) CMd # must remain low to maintain Self Refresh.

Self Refresh Exit(in order):

a) resume K clock

b) CMa#t=H

¢) Wait trc for recovery

d) Resume normal operation

SRAM operation can be treely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Read Transfer(DRAM —RB1— RBz)'Latency set=1
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SRAM operation can be freely performed.

%% Ad3~Ad7 are column block addresses (Ad8 = Ad9 = Low).

B 5249825 00297L7 The HE

| * MITSUBISHI
ELECTRIC

2-34



MITSUBISHI LSIs

M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Read Transfer(DRAM — RB1 — RB2)Latency set

=2
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Ads = Low).

* % Ad3~Ad7 are column block addresses (Ads

SRAMoperaion can be freely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DPD - .
BR

MITSUBISHI

% % Ad3~Ad7 are column block addresses (Ads = Adg = Low).

DRAM Read Transfer(DRAM — RB1 —RB2)Latency set=3
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SRAM operation can be freely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16—BIT)SRAM
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM
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Page-Mode DRAM Read Transfer(Pipe-lined Page-Mode)Latency set
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SRAM operation can be freely performed.

% % Ad3~Ad7 are column block addresses (Ad8 = Ads = Low).
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM
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Page-Mode DRAM Read Transfer Latency set
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If next DRT happens within the latency, new

data does not transferred to RB.

However this operation is not guaranteed.
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%% Ad3~Ad7 are column block addresses (Ads = Ad9

SRAM operation can be freely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM
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Page-Mode DRAM Read Transfer Latency set:
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If next DRT happens within the latency, new

data does not transferred to RB.

However this operation is not guaranteed.

= Low).

* % Ad3~Ad7 are column block addresses (Adg = Adg

SRAM operation can -be freely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Page-Mode DRAM Read Transfer Latency set=4

>
S
s
X
25
o

C XA %8

".'
255
3505
0’
!
%

K
e
XK,

0K
be%,
et

XX
X X KX
SR

<K,
X
2525

[

vvvv'vv'vvv‘
RRERIRIKN
S SN 099999

H
et

[N A QUVIV PR B SO S ——— ————— -

SO I /_\

CAS #

DTD #
DRAM
SRAM

DQo~15

CMa #
Cs#
RAS #
Ado~2
Ad3~g
RB1
RB2

2-41

Ad9 = Low).

If next DRT happens within the latency, new
However this operation is not guaranteed.

data does not transferred to RB.

%% Ad3~Ad7 are column block addresses (Ads
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Write Transfer 1(WB1 —>WB2—DRAM)

Buffer Write(DIN—WB1)
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Please refer to next page in detail.

Adg = Low).

% % Ad3~Ad7 are column block addresses (Ads

SRAM operation can be freely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K (1024-WORD BY 16-BIT)SRAM

DRAM Write Transfer 1(WB1 —WB2— DRAM)

Buffer Write(DIN—WB1)
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Please refer to next page in detail.

SRAM operation can be freely performed.

M L2u9425 0029777 901 WA

2 - 44



MITSUBISHI LSIs

M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

{detail)

DRAM Write Transfer 1(WB1 —WB2 — DRAM)

Buffer Write Transfer(SRAM —WB1)
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%% Ad3~Ad7 are column block addresses (Ads

SRAM operation can be freely performed.
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Page-Mode DRAM Write Transfer 1(WB1 —WB2 —DRAM)

Buffer Write(DIN —WB1)
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Please refer .to next page in detail.

Ad9 = Low).

SRAM operation can be freely performed.

* % Ad3~Ad7 are column block addresses (Ads
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4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Page-Mode DRAM Wrlite Transfer 1(WB1 —WB2 — DRAM)

Buffer Write(DIN —WB1)
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2 - 47

Ad9

Ad3~Ad7 are column block addresses (Ads
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SRAM operation can be freely performed.
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M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Write Transfer 1& Read (WB1 —WB2->DRAM—RB1 —RB2)Latency set=1

Buffer Write(DIN—WB1)
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Ad9 = Low).

% % Ad3~Ad7 are column block addresses (Ad8
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New Data on RB appears-as to latency set count. See DRT timing chart.

SRAM operation can be freely performed.
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M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

DRAM Write Transfer 2(WB2 — DRAM)
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Adg = Low).

SRAM operation can be freely performed.

%% Ad3~Ad7 are column block addresses (Ads
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MITSUBISHI LSIs

M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1 024-WORD BY 16-BIT)SRAM

=1

DRAM Write Transfer2 & Read(WB2 —DRAM — RB1 — RB2)Latency set

#*

o
2
o

CS#

RAS #

CAS #

0
SIS
5585858

DTD #

Ve
o

NG
X
.A

NA
5%
558

9

s
K
9.9,

2 X

Ado~2

>
0

X2
vl

NG

2
QXL
o202

%
Q
X2

XL

s
%%
55

=
5%
55

s

»

Ado~Ad2 = Low Ad2=Low

.
2
(X

LTI T X REXLT
RS
LESS V04000944

bods!
ot
!
20!

O
X2
&

Ad3~8

I |

amemmm

'
)
v
v
'
'

wB2

wB1

New Data(WB1@-7]

X

RB1

Latency X tk

New Data[WB1¢o- 7]

X

RB2

DPD

BW |
D4

DRAM

SRA

M

Yos

DQo~18

New Data on RB appears as to latency set count. See DRT timing chart.

Adg = Low).

* % Ad3~Ad7 are column block addresses (Ads

SRAM operation can be freely performed.
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MITSUBISHI LSIs
M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

This page is left blank, so that the
Set Command Register Timing Diagram
on the next spread can be seen
conveniently.
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M5M4V4169TP-15,-20

- 4M(256K-WORD BY 16-BIT)CACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Set Command Register (1)

K
CMa #
: .
LI HACHIXH A AKX KK XX K XY KKK X IHXAK I RKHX KN
IR RRIRHHAIIIRILRKEKIAAA JQRIKIRAKIKLN
CS# QR IICIAILIIIRHA et isieleteletatotetetotetes
H H !
; P
: ' !
: ! !
IR IR R R AR R A IR IR TN B R R SRR
252N steleleleelete e % 0% %!
RAS # LR R ERERERSKELIEEEEN £0202026%6% %0202 %0% % % %%
| | | - | | ~ f | H
1 H H ' } ‘! H H H )
I I |
} ) H i ) | i i i 1
ST RSTTTTTR) 2 T
LSRRI RLLLLALRLN 355 % |
X K X
CAS # KRR RRRRRRRRAARA ;
| 1 1 J J J H ) H i 1
) 1 | 1 H i | ) H \ )
! H ! ! ! H ! ! H H :
b i ' ' H : , : i H
250G H NI IIHHKIIAN USIHIIIKIHIIIHX 220K
DTD # 0 RILHIIRLHIIRIEIIRINA 1 LRILRAIRIRAHKNS RS
T I
H 1 \ 1 | , i 1 |
i l 1 H H H | i i
Ado~9 RRIRRIKCLARLLIRLLIIRLRAIY CMD LRIHHKIHAIKLHRXK) Soseisteteialetetetetete’!
reteielelolololele o elelelolele il l el e e leley il 3 200000200020 % 2% 2% 2% RIIEILLELELS

DPD | SCR | DPD |

D e

Command Reg.

1

DPD | DPD | DPD |

DPD : DPD

* Set

DPD

Inhibit new command except for DNOP, DPD, DES,

‘ - SPD and NOP.

* Ado~2 must be set according to set command tnyth table while Ads = Ads= Low
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MITSUBISHI LSIs

M5M4V4169TP-15,-20

4M(256K-WORD BY 16-BIT)YCACHED DRAM WITH 16K(1024-WORD BY 16-BIT)SRAM

Set cbmmand Register (2)
Detalled Truth Table for SCR

Address input Command
Ads Ads Ad7 Ads Ads Add Ad3 Ad2 Adt
L L L L L L x lox oL * Latency 1
L L L L L H : L 2
L L L L H L [ 3
L L L L H H L 4
) Output Mode
L L L X X . X L L L Transparent
L L L X .| x X L H L | Latched
L L L X X X H L L | Registered
L L L X X X xelx ] L No Operation of Mask
L L L X X x  1ox x| oL fﬂea‘slg” WBT Xfer
K JuUuuyyyuyurri
I I i ! .
oMat | TR |
| | 1 | % Latency is the number of clock cycles
: ! ) ! required to transfer new data from the
cs # , ( l ' I R DRAM to the Read Buffer. Therefore, it
L L i L can be adjusted to the clock frequency
: : : : of the system.
— 1 T T T (Latency) x (tk) should meet tcer min.
RAS # | . | 1 | I 1 1 timing requirement.
i i i |
] - L 1
; | 1 X 1
CAS # | [ [y b
T T T T
| I I 1
| —
DTD # | | v
1
1 .
Ado~6 I : I Com'nand l

B 249825 002978k 914 WHR

[}
1
:
SCR. .

Inhibit new read or write function during these 4 clocks.
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PACKAGE OUTWARD
TSOP sOJ
42P3U-E
26P0J-B
44P3W-R
40POK
70P3S-L
LQFP
128P6D-C
128P6D-D
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MITSUBISHI LSIs
PACKAGE OUTLINES
42P3U—E ’ Plastic 42pin 300mil TSOP(II)
EIAJ Package Code JEDEC Code Weight(g) Lead Material
TSOP1142-P-300-0.65 — 0.29 Alloy 42 -
Scale : 3/1 . -"—"— bz
. ] —
@ @ . | =
ARRAAAAAAARRAAAAAAARAR = _'_i‘_'_
#low D ——
Recommended Mount Pad
: ’ Dimension in Mill
EEEEEEEEEE R EE R Symbol e Ol LM mEers
@ A @ LA A = — 1.9
AL 0.05 0125 | 02
A2 = 1.0 —
b 0.25 0.3 0.4
v c c 0105 | 0125 ] 0.175
i D 145 146 147
D : _ _,I E 752 | 762 | 772
: - e - 0.65 -
8 HE 9.02 9.22 9.42
€ b L 0.4 0.5 0.6
wbht =T . ‘ Li - 08 -
A y - - ] 01
f2 LA [ 0 - 10°
) Mg - | 78 =
Detail £ 12 0.9 - =
- ' be - 0.35 -
44P3W—R ‘ Plastic 44pin 400mil TSOP(II)
ElA) Package Code JEDEC Code Weight (g) Lead Material
TSOP1144/40-P-0400-0.80 — 0.47 Alloy 42 "
Scale : 3/1 . ) "[—r@ 2
| ‘ ] —
® @ ) . | =
JARAARAAAR EAAJRAQRAR 2 = —-—i--——-—
W ) Recommended Mount Pad
Symbol Dimension in Millimeters
ymbo Min Nom Max
A - = 12
& O : AL 0.05 0.125 | 020
HHOOHYEOEY UOOodboodody Ao — 1.0 —
@ @ @ b 0.25 | 03 035 -
b1 0.3 0.35 0.45
c 0.105 | 0125 | 0.175
D 183L | 1841 | 1851
r D .l E_| 10.06 | 10.16 | 10.26
- b1 (€] - 0.8 -
— e He | 1156 | 11.76 | 1196
u#ﬂ.rﬂﬁﬂnﬂﬂﬂﬂf iiainisialisialaln] L 0.4 05 06
t (el b L1 — 0.8 -
=R P
@ 0° - 10°
Mg — 10.36 -
I2 0.9 — —
b2 = 05 —

B L249825 0029729 159 MW
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PACKAGE OUTLINES

70P3S—L Plastic 70pin 400mil TSOP(II)
EIAJ Package Code | JEDEC Code Weight(g) Lead Material | - b
2

| TSOPIi70 68-P-400-0.65 | = Alloy 42 | [e]
Scale : 3/1 _'_
¢ __ﬁ___]]q‘
@ @ ® . | =
1 HARAARARAAMEAARACH CEAAAAAHAARAARAANA e S| —-—r—-—
T |

w ) ' Recommended Mount Pad

He

Dimension in Millimeters
symbol -
¥ Min Nom Max
K HHHEHEHHEHEEHHHEH HEOHOGEOEEHHEHBHE A = — 1.2
@ © @ Al 0.05 0125 | 02
A2 — 1.0 -
b 0.25 0.3 04
c 0.105 0.125 0.175
D D 2339 | 2349 | 2359
£ 10.06 | 1016 | 10.26
(€] - 0.65 -
Staiatatniatalststaiaialnialatatslmmiziatatnieiainiatatnlainislniinin} He | 1156 | 1176 | 1196
T = ’ X L 0.4 0.5 06
y L1 - 0.8 —
HE =/ E e T B B I
g iR — 10°
MEe - 10.36 -
) Iz 0.9 - -
Detal be = 0.35 =
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MITSUBISHI LSls

PACKAGE OUTLINES

128P6D—-C

"~ Plastic 128pin 14X 20mm body LQFP

ElAJ Package Code JEDEC Code Weight(g) Lead Material
LQFP128-P-1420-0.50 = 0.85 Alloy 42 Mo ‘
Scale : 2/1 @4: 1l
-_=— 1 e |
-— —
bt b
F—i e ¥
8 D
= e |
{:I:I ' (=]
A O
Recommended Mount Pad
Dimension in Millimeters
Symbol Min Nom Max
A - - 17
Al 0.05 0.15 0.25
A2 - 1.4 -
b 0.13 0.18 0.28
c 0.105 0.125 0.175
D 13.9 14.0 14.1
E 19.9 20.0 20.1
[e] — 0.5 -
Lt Hp 15.8 160 . | 162
¥/ He 21.8 22.0 222
& L 0.3 0.5 0.7
1 [} oj Ll - 1.0 0—1
» ¥ Y — - .
< L'L‘\T [ 0° = 10
b - 0.225 -
Detail £ R —
Mp — 14.4 —
Me = 204 —

128P6D-D Plastic 128pin 14 X 20mm body LQFP
EIAJ Package Code JEDEC Code Weight (g) Lead Material |
LQFP128-P-1420-0.50 = 0.85 Alloy 42 _ Mp
Scale : 2/1 @i: D[]_]:[”] i
HD - ' =
-— e |
D t v
1 #
8| Vo
| e | —
(=1 N =
RN
Recommended Mount Pad
Dimension in Millimeters
Symbal Min Nom Max
A - = _ 17
Al 0.05 0.15 0.25
A2 = 1.4 -
b 0.13 (.18 0.28
[ 0.105 0.125 0.175
D 139 14.0 14.1
[ 19.9 20.0 20.1
(e] - 05. -
L1 Hp | 158 16.0 16.2
He 21.8 22.0 22.2
2 L 0.3 05 07
(2 # L] - 1.0 =
- Ll y - - 0.1
< . 6 0 - 10
) b2 - 0.225 —
Detail F o 10 ~ =
Mb — 144 —
. ME — 20.4 —
B L249825 0029731 807 M
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MITSUBISHI LSlis

PACKAGE OUTLINES
26P0J—B v Plastic 26pin 300mil SOJ
EIAJ Package Code JEDEC Code Weight(g) Lead Material
S0J26/24-P-300-1.27 = Alloy 42
Scale : 3/1
D -i(i o
@ @ ® @
o SO e S I s 0 e O s | | 8w O o B e}

b . O w| w Recommended Mount Pad

O s Dimension in Millimeters
ymbol P—
e i i e e Do Urerorl —— Y Min Nom Max
@ ® ® (E] L A 3.35 3.45 3.55
Al 0.8 - -
b 0.38 0:43 0.5
b1 0.66 0.7 0.81
[+ 0.18 0.2 0.25
b1 D 17.02 17.15 17.28
- . E 7.52 7.62 7.72
[ I \ E - 127 -
< | g [e1] 6.73 6.86 6.99
l l l l l l l l l ' C He 8.35 8.45 8.55
- L 2.25 2.35 2.45
e y = - 0.1
SEATING PLANE be = 075 -
h - 1.2 —
» I2 2.0 — —
40P0OK Plastic 40pin 400mil SOJ
EIAJ Package Code JEDEC Code Weight(g) Lead Material
S0J40-P-400-1.27 — 1.53 Alloy 42 ® be
Scale : 2.5/1 :
:_ET'_‘Q'—
D | g Ry
= ‘—C e

Do 00000000 |

ol

U

@ Recommended Mount Pad

He

O : Symbol Dimension in Millimeters
uuuuuuuuuuuuuuuuuuuui_l_ Y Min Nom Max
@ A 3.35 3.45 3.55
L Al 0.8 — —
b1 b 0.38 0.43 05
: . b 0.66 07 0.81
< c 0.18 0.2 0.25
< THIOAAAAT AN AN 17 D 25.91 26.04 26.17
W'N'|‘|'!‘I'!'!'!'!'!‘!‘!‘I‘!‘!‘!'I'I' €106 | ols 1028
(el - 1.27 —
L E l b \ SEATING PLANE [ell 9.27 9.4 9.53
' : He | 1105 | 1118 | 113l
L 2.25 2.35 245
Y — - 0.1
b2 = 0.75 —
11 — 1.2 —
I 2.0 — —
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