MITSUBISHI LSlis

M5M411664AJ,TP1 5 -6, -7 -55,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

DESCRIPTION
This is a family of 65536-word by 16-bit dynamic RAMs, fabncated
with a high performance CMOS process, and is ideal for
large-capacity memory systems where high speed, low power
dissipation,and low costs are essential. The use of quadruple-layer
polysilicon process combined with silicide technology and a
single-transistor dynamic storage stacked capacitor cell provide
high circuit density at reduced costs. Multiplexed address inputs
permit both a reduction in pins and an increase in system densities.

Self or extended refresh current is small enough for battery
back-up application.

This device has 2W and 1CAS terminals with a refresh cycle of
256 cycles every 4ms.

FEATURES
RAS | CAS |Address| OE | Cydle | Power
Type name access access access access dissma
time time time time time
(max.ns) | (max.ns) | (max.ns) [ (max.ns) { {min.ns) (typ mW)
M5M411664AXX-5,-68] S50 13 25 13 90 625
MS5SM411664AXX-6,-6S 60 15 30 15 110 550
M5M411664AXX-7,-7S| 70 20 35 20 130 475
XX=J, TP1
®AJ:40pin SOJ/400mil, ATP1: 42 pin TSOP(I1)/300mil
#3ingle 5V110% supply
®Low stand-by power dissipation
CMOS INPULIEVE! «vverevnrnriennetineeneiaans 5.5 mW(Max)

*CMOS input level - <eavenees RETTITRIPR

®Operating power dissipation )
MBEMAT1664AXX -5,-55 ctevermarcinniarennruns 688 mW(Max)

-550 uW(Max) *

MEMAT1664AXK -6,-6S + 1+ evvvenrrearanassens 605 mW(Max)

MEMATTBBAAXX -7, TS - vreerneiicinnnns 523 mW(Max)
®Self refresh capability * :

Self refresh CUIENE v v ennrvieeiiniieniinns 150 p A{max)
eExtended refresh capability

Extended refreshcurrent «evvvevniianiianiiann, 150 u A(max)

®Fast-page mode (256-column random access), Read-modify-write,
RAS-only refresh, CAS before RAS refresh Hidden refresh -
capabilities
®Early-write mode, OE and W to control output buffer impedance
0256 refresh cycles every 4ms (Ao~A7)
#0256 CAS before RAS refresh cycles every 32ms (Ao~A7) *
for extended refresh
®Byte control for Read / Write operation(2W, 1CAS type)
*: Applicable to self refresh version (M5M411664AXX-5S,-6S,-75
:option) only

APPLICATION
Microcomputer memory, Refresh memory for CRT, Frame Buffer
memory for CRT.

PIN DESCRIPTION
Pin Name Function
Ao~A7 Address inputs
DQ1~DQ1s | Data inputs/Qutputs
RAS Row Address Strobe Input
CAS Column Address Strobe Input
LW Lower Byte Control Write Control Input
Uw Upper Byte Control Write Control Input
OE Output Enable input
vee Power Supply (+5V)
Vss Ground (OV)

M5|\7I41 1664AJ,TP1-5,-55:Under development

PIN CONFIGURATION (TOP VIEW)
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M5M411664AJ,TP1-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

FUNCTION

In addition to normal read,write, and read-modify-write operations
-the M5M411664ATP1,AJ provides a number of other functions,e.g.,
Fast page mode, RAS-only refresh,and delayed-write.

The input conditions for each are shown in Table 1.

Table 1. Input conditions for each mode

Inputs Input / Output
Operation A col Lower ~ Upper
RAS | LW | UW | CAS | OE |address| aadrose Refresh | Remark
D Q D Q
Read ACT | NAC | NAC | ACT | ACT | APD | APD | OPN | VLD | OPN | VLD | YES
Early write ACT | ACT | ACT | ACT | DNC | APD | APD | VLD | OPN | VLD | OPN | YES
Upper early ACT | NAC | ACT | ACT | DNC | APD-| APD | DNC | OPN | VLD | OPN { YES
Lower early ACT | ACT | NAC | ACT [ DNC | APD | APD | VLD | OPN { DNC | OPN | YES Fast
Delayed write ACT | ACT | ACT | ACT | ACT | APD | APD | VLD | OPN | VLD | OPN | YES p:;,;
Upper delayed ACT | NAC | ACT | ACT | ACT | APD | APD | DNC | OPN | VLD | OPN | YES i’ggrc\'tebal
Lower delayed ACT | ACT | NAC | ACT | ACT | APD | APD | VLD | OPN | DNC | OPN | YES
Read-modify-W ACT | ACT | ACT | ACT | ACT | APD | APD | VLD | OPN | VLD | OPN | YES
Upper RMW ACT | NAC |'ACT | ACT | ACT | APD | APD [ DNC | OPN | VLD | OPN | YES
Lower RMW ACT | ACT | NAC | ACT | ACT | APD | APD | VLD | OPN | DNC | OPN | YES
RAS only-R ACT [ DNC | DNC | NAC | DNC | APD | DNC | DNC | OPN | DNC | OPN | YES
Hidden refresh ACT | NAC | NAC | ACT | ACT | DNC | DNC | OPN [ VLD | OPN | VLD | YES
CBR refresh (Extended) ACT [ DNC | DNC | ACT | DNC | DNC | DNC | DNC | OPN | DNC | OPN | YES
Self Refresh* ACT | DNC | DNC | ACT | DNC | DNC | DNC | DNC | OPN | DNC | OPN [ YES
Stand-by NAC | DNG | DNC | DNC | DNC | DNC | DNC | DNC | OPN | DNC | OPN | NO
Note : ACT; active , DNC ; don't care, VLD ; valid, IVD ; invalid, APD ; applied, OPN ; open, NAC; nonactive
BLOCK DIAGRAM
ROW ADDRESS ___ . Ve (5V)
STROBE INPUT RAS LOCK GENERATOR|
COLUMN ADDRESS CAS CIRCUIT T Vss (0V)
STROBE INPUT u;%@
LOWER BYTE CONTROL [w \—4 ) LOWER oKy
WRITE CONTROL INPUT UPPER Fal) pai
UPPER BYTE CONTROL G —H)—| & (9 Das
22 | LOWER DATA
WRITE CONTROL INPUT “ I P INPUTS 1 OUTPUTS
DQs
' L 838
zoy
o<w i
— =D
N Z53
T :8 VGC (5V)
AO~A7 ~ oo Vss (0V)
; i| coLUMN DECODER W2
—N oS0
A0 « J. __________________ l 245
A1 zw gon DQo
A2 S I - SENSE REFRESH DQ10{ UPPER DATA
s 33 po AMPLIFIER & 1 /0 CONTROL v : INPUTS 7 OUTPUTS
ADDRESS INPUTS Ou w : !
Ad o & o] L) E 5 o« DQ1s
wSTRRRL Bl menes =
As Z2 Yao~| = {1,048, v ) — 253 Vo (5V)
A7 A7 0 ~0
£ vss (V)
? BE R‘%LEI_UT ENABLE
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M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BiT) DYNAMIC RAM

\

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vcc Supply voltage ST v
Vi Input voltage With respect to Vss 4~T v
Vo Output voltage. -1~7 \
o Output current 50 mA
P4 Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0 ~70 C
Tsig Storage temperature -65~150 C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted) (Note 1)
Limits S
‘Symbol Parameter Min Nom | Max Unit
vee Supply voltage 4.5 5.0 5.5 \J
Vss Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 2.4 6.0 v
ViU Low-level input voltage, all inputs -0.5 ** 0.8 Y/
Note 1: All voltage values are with respect to VsS.
% Vilmin) is -2.0V when pulse width is less than 25ns. (pulse width is with respect to VsS.)
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc= 5VE10%, Vss=0V, unless otherwise noted) (Note 2)
] Limits N
Symbol Parameter Test conditons Min Ty Max Unit
VoH High-level output voltage IoH =-2.5mA 2.4 Vce \'
VoL Low-level output voltage loL =2.1mA 0 0.4 \
Ioz Off-state output voltage Q floating, OV=Vour=5.5V -10 10 uA
h Input current OV=VIH=6.0V, Other inputs pins=0V -10 10 uA
Average supply current | M5M411664A-5-55 | RAS TAS cycling 125
leciav) | from Vce operating M5M411664A-6,-6S | tRC = IWC =min. 110 mA
{Note 3,4,5) ["MsMa11664A-7,-75 | Output open 95
: RAS=CAS =VIH, output open 2
Iccz Supply current from Ve, stand-by  (Note 6) | RAS=CAS=Vee-0.5V 1.0 mA
output open 0.1* -
Average sﬂy current M5M411664A-5,-55 BAS cyc|ing. CAS= VIH 125
[oZe=T7AYY from Vce,RAS only M5M411664A-6,-6S | tRC=min, 110 mA
refresh mode  (Note 3,5) [ MsM411664a-7,7s | Output open 95
Average supply current | MSM411664A-5,65 | RAS v, GAS cycling 125
lccaavy | from Vec Fast Page M5M411664A-6,-6S | tPc=min. 110 mA
Mode (Note 3,4,5) | Msm411664A-7,-7S | Output open 95
Average supply current M5M411664A-5,-58 | mag RAS i 115
lcceay) | from \?cc CTE%);:)efore RAS| M5M411664A-6,-65 gﬁfrﬁﬁf_("e RAS refresh cyciing 100 mA
refresh mode  (Note 3,5) M5M411864A7,-7S output open "85
RAS cycling CAS=0.2V or CAS
before RAS refresh cycling
RAS=0.2V or 2Vcc-0.2V
: Average supply current CAS=0.2V or ZVcc-0.2V
Iccsav* | from Ve Extended-Refresh mode  (Note 6) | W=0:2V or ZVee-0.2V 150 KA
: OE=0.2V or =Vce-0.2V
Ao~A7=0.2V or 2Vcc-0.2V
.DQ = open
tRC =125 u s, tRAS=tRAS min ~1 1§
= =0.
) R v wo |

Note 2 : Current flowing into an IC is positive, out is negative.
3: ICC1(AV), ICC3 (AV), ICC4(AV), and ICCa(AV) are dependent on cycle rate. Maximum current is measured at the tastest cycle rate.
Address transient between RAS and CAS happens once or less. Address transient during CAS cycle happens once or less.

4 : IcC1(AVy and ICC4(AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column Address can be changed ance or less while FéA§=

M5M411664AJ,TP1-5,-58:Under development

VIL and CAS=VIH.
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M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

CAPACITANCE (Ta=0~70C, Vcc= 5V+10%, Vss=0V, unless otherwise noted)

. Limits .
Symbol Parameter Test conditons i Tvo NMax Unit
Cia Input capacitance, address inputs Vi =Vss ’ 5 pF
ClcLK) Input capacitance, clock inputs f=1MHz 7 pF
Cio Input/Output capacitance, data ports Vi=25mVims 7 pF
SWITCHING CHARACTERISTICS (Ta=0~707, Voc= 5V+10%, Vss=0V, unless otherwise noted) (Note 6,14,15)
Limits
Symbol Parameter M5M411664A-5,-58 | M5M411664A-6,-6S | M5M411664A-7,-7S Unit
Min Max Min Max Min Max :
tcac Access time from CAS low (Note 7,8) 13 15 20 ns
tRAC Access time from RAS low (Note 7,9) 50 60 70 ' ns
taa Column address access time (Note 7,10) 25 30 35 ns
tcPa Access time from CAS precharge (Note 7,11) 30 35 40 ns
tOEA Access time from OF low {Note 7) 13 15 20 ns
teiz Qutput low impedance time from CAS low (Note7)] 5 5 5 ns
toEZ Output disable time after OE high (Note 12) 13 15 20 ns
fOFF Output disable time after CAS high (Note 12) 13 15 20 ns
Note 6 : Aninitial pauseo__f_soo 4 is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles containing a AAS
clock such as RAS-Only refresh). o -
Note the RAS may be cycled during the initial pause . And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater than 4ms) of
RAS inactivity before proper device operation is achieved.
7 : Measured with a load circuit equivalent to 17TL loads and 50pF.
8 : Assumes that tRCOZIRCD{max) and tASCZ1ASC(max) and tCPZ1CP(max).
9 : Assumes that tRCD=1RCD(max) and tRAD==tRAD(max). If tRCD or tRAD is greater than the maximum recommended value shown in this table, tRAC will
increase by amount that tRCD exceeds the value shown. '
10 : Assumes that tRADZ1RAD(max) and tASC=tASC(max).
11 : Assumes that tCP=1CP(max) and tASCZtASC(max).
12 : 10EZ (max) and tOFF(max) defines the time at which the output achieves the high impedance state ( lout= | £10 A | ) and is not reference to VOH(min)

or VOL{max).

M5M411664AJ,TP1-5,-58:Under development
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- M5M411664AJ,TP1-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast-Page Mode Cycles)
{Ta=0~70C, Vce= 5V1:10%, Vss=0V, unless otherwise noted) {Note 13,14)

. Limits

Symbol | " Parameter M5M411664A-5,55 | MSM411684A-6,-65 | MSM411664A-7,-78 Unit

) : Min Max Min Max Min Max

{REF .| Refresh cycle time ) 4 4 | 4 ms
REF Refresh cycle time* 32 32 32 ms
tRP RAS high pulse width 30 40 50 ns
tRCD Delay time, RAS tow to CAS low (Note 15)| 18 37 20 45 20 50 ns
tcRP Delay time, CAS high to RAS low 5 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tePN CAS high pulse width 10 10 10 ns
tRap | Column address delay time from RAS low (Note 16)} 13 25 15 3 | 15 35 ns
tAsR Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 17) 0 10 0 10 0 10 ns
RAH Row address hold time after RAS low 8 10 10 ns
CAH Column address hold time after CAS low 13 15 ~15 ns
Dz Delay time, data to CAS low (Note18)| 0O 0 0 ns
tDz0 Delay time, data to OE low (Note 18) 0 0 0 ns
tcop Delay time, CAS high to data : (Note 19)| 13 15 20 ns
toop Delay time, OE high to data . (Note 19)[ 13 15 20 B ns
T Transition time : {Note 20) 1 50 1 50 1 50 ns

Note 13 : The timing requirements are assumed {T=5ns.
14 : VIH(min) and-ViL(max) are reference levels for measuring timing of input signals.
15 : tRCD(max) is specified as a reference point only. i IRCD is less than tRCD(max), access time isTRAC. 1f tRCD is greater than tRCD(max), access time is
controfied exclusively by {CAC or taa.
16 : tAAD(max) is specified as a reference point only. If IRAD=RAD(max) and tASC=tASC(max), access time is controlled exclusively by 1AA. :
17 : tASC(max) is specified as a reference point only. if tRCD=1RCD(max) and tASC=tASC(max), access time is controlled exclusively by tCAC. .
18 : Either 102C or tDZO must be satisfied.
19 : Either tCDD or tODD must be satisfied.
20 : 1T is measured between ViH{min) and VIL{max).

Read and Refresh Cycles
' ) Limits
Symbol Parameter M5M411664A-5,-55 | M5M411664A-6,-65 | MSM411664A-7,:7S Unit
Min | Max | Min | Max | Min | Max
tRe Read cycle time 90 110 130 ns
tRAS RAS low pulse width 50 10000 60 10000 70 110000 ns
toas CAS low pulse width 13_|10000 | 15 [10000 | 20 |10000 ns
tosH CAS hold time after RAS low 50 | 60 70 ns
tRsH RAS hold time after CAS low 13 15 20 ns
tAcs Read Setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note2)| 0 - 0 0 ns
tRAH Read hold time after RAS high - (Note21)| © 0 0 ns
tRAL Column address to RAS hold time 25 30 35 ns
toRH RAS hold time after OE low 13 15 20 ns
tocH CAS hold time after OE low 13 15 20 ns

Note 21: Either tRCH or tRRH must be satisfied for a read cycle.

M5M411664AJ,TP1-5,-55:Under development
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M5M411664AJ,TP1-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M411664A-5,-55 | M5M411664A-6,6S | MSM411664A-7,-7S Unit
Min Max Min Max Min Max
twe Write cycle time 90 110 130 ns
tRAS RAS Iow pulse width 50 | 10000 60 {10000 |~ 70 | 10000 ns
tcas CAS low pulse width 13 | 10000 ! 15 10000 [ 20 |10000 ns
tesH CAS hold time after RAS low : 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 | . 20 ns
twes Write setup time before CAS low (Note 23) 0 0 0 ns
tweH Write hold time after CAS low 8 10 15 ns
towe CAS hold time after W low 13 15 20 ns
RWL RAS hold time after W low 13 15 20 ns
twp Write pulse width 8 10 15 ns
tDs Data setup time before CAS low or W low 0 0 0 ns
tDH Data hold time after CAS low or W low 8 10 15 ns
Read-Write and Read-Modify-Write Cycles
Limits
Symbol Parameter M5M411664A-5,-55 | MSM411664A-6,6S | MSM411664A-7,-75 Unit
Min | Max Min Max Min Max

tRWC Read write /read modify write cycle time (Note 22) | 126. 150 180 ns
tRAS RAS low pulse width 86 | 10000 100 {10000 | 120 |10000 ns
Icas CAS low pulse width ' 49 ] 10000 55 110000 70 | 10000 ns
1CsH CAS hold time after RAS low 86 100 120 ns
tRSH RAS hold time after CAS low 49 55 70 ns
tRcs Read setup time before CAS low 0 0 0 ns
towo Delay time, CAS low to W low (Note 23)| 31 35 45 ns.
tRWD Delay time, RAS low to W low : (Note23)| 68 80 95 ns
1AWD Delay time, address to W low {Note 23) 43 50 60 ns
1OEH OE hold time after W low 13 | 15 20 ns

Note 22 : IRWC is specified as tRWC(min)=tRAC(max)+tODD{min)+IRWL(min)+1RP(min)+5tT.
23 twes, tew, tRWD and tAWD and, ICPWD are specified as reference points only. if tWCSZtWCS(min) the cycle is an early write cycie and the DQ pins
will remain high impedance throughout the entire cycle. i ICWDZtCWD(min), tRWDZRWD(min), tAWDZtAWD(min) and tCPWDZICPWD(min) (for Fast

Page Mode cycle only), the cycle is a read-modify-write cycle and the DQ will contain the data read from the selected address. If neither of the above
condition (delayed write) of the DQ (at access time and until CAS or OE goes back to VIH) is indeterminate.

M5M411664AJ,TP1-5,-58:Under development
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M5M411664AJ,TP1-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle) (Note 24)

Limits
Symbol Parameter MsM41 1664A-6,-SS M5M411664A-6,-6S | MSM411664A-7,-7S Unit
) Min Max | Min Max Min | Max

tPc Fast Page Mode read/write cycle time 35 40 45 ns
trrRwc | Fast Page Mode read write/read modify write cycle time 71 80 95 ns
tRAS RAS low pulse width for read write cycle (Note 25) 85 |100000] 100 [100000| 115 [100000 ns
tep CAS high pulse width - (Note 26) 8 12 10 15 10 15 ns
tCPRH RAS hold time after CAS precharge 30 35 40 ns
1CPWD Delay time, CAS precharge to W low (Note23) | 48 55 65 ns.

Note 24 : All previously specified timing requirements and switching characteristics are applicable to their respective Fast Page Mode cycle.
25 : tRAS(min) is specified as two cycles of CAS input are performed.
26 : tCP{max) is specified as a reference point only.

CAS before RAS Refresh Cycle (Nate 27)

Limits
Symbol Parameter M5M411664A-5,-55 | MSM411664A-6,8S | MSM411664A.7,-75 Unit
Min Max Min Max Min Max
tcsr -~ CAS setup time before RAS low : 5 5 5 ns
ICHR CAS hold time after RAS low 10 10 15 ns

Note 27 : Eight or more CAS before AAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

Self Refresh Cycle* (Note 28)

Limits
Symbol ' Parameter M5M411664A-5,-55 | M5M411664A-6,65 | M5MA411664A-7,-7S Unit
. Min Max Min Max Min Max
tRASS CBR self refresh RAS low pulse width 100 100 100 us
RPS CBR self refresh RAS high precharge time 90 110 130 ’ ns
icis . | CBR self refresh CAS hold time ] - 50 - 50 - 50 ns

M5M411864A4,TP1-5,-5S:Under development
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M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 29)

Read Cycle
tRC R
tRAS tRP
. VIH—~ \
RAS \ / \
ViL- 7 ,
tcsH
tcrpP oD e AT
r_’ tcas i ] —sf—
_ ViH— 3 @
CAS :
viL -~ W \ /
tRAD _ tRAL tasR
1asR| | tRaH ) toaH i >
— — tASCle—p| ¢
ViH- COLUMN AOW
Ao~A7 Vil ADDRESS ADDRESS
—» tRRH
» . tRCH
wWw o
. ViL—
tozclel—» fcop
DQ1~DQis  VIH— \ Hi-Z y.
(INPUTS) ViL— y X
tcac
e taa R toFF
tolz »
DQ1~DQ1e VOH— Hi-Z Hi-Z
DATA VALID
(OUTPUTS) yior— %9(
tRAC R toE2|’
tbzo0 , JOEA e toop
tocH 7
_ VIiH— o
OE ViL—
torH

Note 29 Indicates the don't care input.
VIH(min)=VIN=VIH{max) of VIL(min)=VIN=VIL{max)
Z E z Z 2 z Indicates the invalid output.

‘M5M411864AJ,TP1-5,-6S:Under development
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FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Early Write Cycle
twe
1RAS . tRP
s ViH— ‘\ / \
: ViL—
tcsH _ e tRPC
tcrp tRCD tRSH
CAP;
M 1CAS toPN teA e
S ViH— \ f
ViL-
tasr| | tRAH tasc |. toaH ’ t:ii.
Ao~A7 ViH— ROW COLUMN ROW
Vie ADDRESS ADDRESS ADDRESS
twes tweH
wWiw
ViL—
tos toH
DQi~DQre  Vik- DATA VALID Q5SS
(NPUTS) i _ QRS » SRR
DQ1~DQ1s VoH— . Hi-Z

(OUTPUTS) yo,—

M5M411664Ad,TP1-5,-68:Under development
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M5M411664AJ,TP1-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Byte Early Write Cycle

, twe
) tRAS tRP

AAS ViH- ‘\ /

Vie— ~

tcsH tRPC »
tcRp tRCD N tRSH - tcrpl|
tcas ——

VIH— b /

CAS ViL— \
. tcPN tASR
1AsR| { tRaH tasc tCAH (>
o g [
V|H— " ‘.’."".'."'.‘.' '."".“
ROW COLUMN D
Ao~A7 W_@ ADDRESS m - ADDRESS IR ::::::f
v R e tetteeeeeeeemrere
tweH
UW__
(or LW)
LW___
{or UW)
DQ1~DQe RS S
- R I AR AR IR
g:l gﬁ?r Sl))st) VL SR RERRREEKLRAIA
DQi~DQs Vore Hi-Z
(or DQo~DQ116)
(OUTPUTS) VoL-
tos toH

DQo~DQ1s
(orDQI~DQ8) ‘ DATA VALID
(INPUTS)
DQo~DQ16 1, H-Z

(or DQ1~DQs8)
“(ouTPUTS) YoL-

M5M411664AJ,TP1-5,-5S:Under development
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M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Delayed Write Cycle
we
1RAS R tRP
AAS ViH= ’\ /
ViL—- - ) 4
tcsH L trRPC
fcrRP tRcD tRSH i lCPtl‘: \oRP
tcas . —
= E \ [T
CAS ViL—
' tasR tRAH_ tasc tcaH
» » » N 1ASR
oA ViH— ROW : COLUMN ROW
0~A7 Vil ADDRESS ADDRESS |  ADDRESS
tRCs
W/ TW
twcH
tozc
DQ1~DQ1ie VIH— N Hi-Z A
(INPUTS) * vy _ ¢ TA VALID
toLz
DQ1~DQ1s VoH— Hi-Z 1 Hi-Z
(OUTPUTS) yio— 3 /Cé
togz toeH
tozo >
tobb
__ VIH— -
OE ViL—
i
M5M411664AJ,TP1-5,-65:Under development
M L249825 0029481 213 W
?  MITSUBISHI
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MITSUBISHI LSis

M5M411664AJ,TP1-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BiT) DYNAMIC RAM

Byte Delayed Write Cycle ‘ ’
twe
tras trP
RAS ' VIH— ‘\ / \
ViL
' ' tesH trec :
teap) tRCD tRSH » :

N P
l‘_’ icas oA

= B \ /

tCPN

tasr 1RAH tasc tCAH
» > e le tash
|
Ao~A7 Vik— ROW COLUMN - ROW
ViL— ADDRESS 4 ADDRESS ADDRESS
, fowL
tRcs tRWL
twe
UW_
(or LW)
tRcs
w__
{or UW)
toze tcop
—>
DQ1~DQs Hi-Z 7
(or DQa~DQ18) v -
(INPUTS) L toDD
fclz
DQ1~DQa Hi-Z .
Hi-Z
{or DQQ~DQ16)VOH— {é/ﬁ -
(outputg) Vo- L
{DZO [e—1p - tweH
tozc | tbs {OH
DQs~DQ1e o T s -
(or DQ1~DQ8) ZL { @{ DATA VALID
(INPUTS) d j 7
terz
DQe~DQ1e ; i
VoH— Hi-Z . Hi-Z
(or DQ1~DQ) | %/2/
(OUTPUTS) toez| | . toEH
tozo l
— tobo
. VIH— X OOOOICHICHK
; A
o ViL— : Feretete e

M5M411664AJ,TP 1-5,-565:Under development
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MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

. Read-Write, Read-Modity-Write Cycle

trRwc
tRAS P
— VIH~ 3 '
RAS / \
ViL— \
tcsH »——tRPC
{CRP 1RSH
|"' i tcas — tcRp
FAS VIH— \ /
CAS ViL-
tRAD ]
tAsR 7
- tRAH , thsche_al tcaH 1asR
M
Ao~A ViH~ AOW i COLUMN AOW
il ViL— ADDRESS  J ADDRESS y ADDRESS
: tAwD
tres . tcwp
e tRWD
LW/ UW
1DH
tozc : tos »
DQ1~DQis VIH- Hi-Z A
(INPUTS) vy J \ DATA VALID
tcac
taa
toLz
DQ1~DQ1s VOH- Hi-Z DATA Hi-Z
(OUTPUTS) v, — VALID
trac R {00
z0 loEA slioez -
CE
M5M411664AJ,TP1-5,-55:Under development
I L2u49825 0029883 09L W .
: MITSUBISHI
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MITSUBISHI LSls

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Byte Read-Write, Read-Modify-Write Cycle

“tawe
tRaS tRP
AS VIH— \ /
ViL-
tcsH tRPC
tchp RCD tRSH
I N tcAS ' 4 ICRP
VIH- \ /
CAS Vil
tRAD toPN
tRAH toaH
tASR [+ » tASCied [ tash i
. ViH- ROW %’ COLUMN W ROW
Vil \ ADDRESS ¥ Y ADDRESS ] : ADDRESS
tAWD towL
N towo N tRWL
tos tRWD oS [ we [
W ViH- \ LSS
(or LW) Vil B ST I I I
tRAH .
tRCH
trcs »
L_W_ VIH-
{or UW) VIL -
tcoo
DQ1~DQs ViH= Hi-Z
(or DQ9~DAQ186) Vi
(INPUTS) | teac oo
taa
D DQ oz
@1~DQe HI-Z DATA Hi-Z
(or D09~DQ16)VOL VALID
(OUTPUTS) tRAC
tozc » {OEZdHe DS (¥ toH ¥
DQa~DQ1s Vi i
(orDO1~0Q8) - Hi-z {@( DATA VALID
L— \ .
(INPUTS) toac
fAA
toLz
DQo~DQts Hi-Z oATA Hi-Z
{or DQ1~DQ8) v VALID
(OUTPUTS) VO~ trac
e—{ toDD
tDZ0 toEA 4 {OEZ
OE
M5M411664AJ,TP1-5,-5S:Under development
B L249825 0029884 T22 WM
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ELECTRIC 4 - 45



MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Read Cycle

tRAS trp
N VIH- b
RAS \ / \
ViL— 9
tosH trc tRsH
terP - tRCD  foas tcp fcAs tcp tcas
= E N N
ViL— ¥ 4 4
tRAD tcPRH
» tASR
theR tRAH tasc| | toaH tasc |E:‘H tasc| [tcaH ¥
— P . —>
Ao~A7 ViH~ ROW COLUMN COLUMN COLUMN ROW
ViL ADDRESS ADDRESS1 ADDAESS2 ADDRESS3 ADDRESS
- i 1 L
1
’ ! tRAL
tRcH | tRes u— tRCH
, 1RCS o | tRCH e-|trs | o PRH
WW o ,
i ViL— : .
. toZc :
Z Eozc _ _tgzc ) tcop
DQi~DQis  ViH~ W - | HiZ \ HI-Z . Hi-Z m
INPUTS .
( b r tcac < S feac , 3
L1 N torF Jy] A et s
[—»
toLzH 1oz | e tcLz ﬂj
DQ1~DQe Vor- Hi-Z DATA Hi-Z DATA Hi-Z A DAt
(OUTPUTS) yo— VALID-1 VALID-2 VALID-3
tRac - X tcPA "1k tcPa o
1020 0EA toez toEA [ tOEA
» VTR 44— l»{ tOEZ [
OCH | tocH : tocH
— "
.
CE A 5 K ,(g
tozo tDz0 toDD
M M —> —> —
fopD tooo 1ORH
M5M411664AJ, TP1-5,-5S:Under develepment
M L249425 00296845 969 M
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4- 46 . ¥ ELECTRIC



MITSUBISHI LSls

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Early Write Cycle
tras trP
tesH tPc tRsH
torp| [¢ o —»
l“ tRCD tcas tcp tcas tcp | fcas
257 \ N /N
tasR| |tRaH tasc | |tcAH tasc | [tcaH tasc | [tcaH tasR
> b [ » i > [ !
AROW CcoLUMN COLUMN COLUMN ROW
ADDRESS ADDRESS1 ADDRESS2 ADDRESS3 ADDRESS
twes tweH twes tWCH
)
tos tDH tOH 1oH
NI AN tDs o tos oK
DATA VALID-1 @ DATA VALID-2 @ DATA VALID-3

Fast Page Mode
RAS ViH~
ViL—
- VIH—
CAS ViL_
VIH-
Ao~A7
ViL—-
wow
ViL—-
DQi~DQis ViH~
(INPUTS) ViL—

DQ1~DQie VoH—
(OUTPUTS) yo—

ViH~
ViL—

Hi-Z

M5M411664AJ,TP1-5,-55:Under development
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MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD QY 16-BIT) DYNAMIC RAM

Fast Page Mode Byte Early Write Cycle

tRAS tRP
RS VIH- X . /
ViL- \ \
tcsH trc + RSH
» —>
tRCD tcas tcp {cas tcp tcas
tcAP " . » —
SN N N /N
CAS ViL -
tASR| | tman tsc| |tcan tasc| [tca ‘ tasc| [tcaH tasR
M e > > —> [ P
) ViH— ROW coLUMN COLUMN . COLUMN ROW
Ao~A7 ViL— ADDRESS ADDRESS1 ADDRESS2 ADDRESS3 ADDRESS
-twes tWCH twes|  ftweh wes| | tweH
!
uw
tRCH-p| IRCS‘_ © tRCH _p.r_ ;tIHCS tRRH
w
DQ1~DQs
(or DQo~DQe) Vi
(INPUTS) -
DQI~DQe Hi-Z
{or DQ9~DQ16)
(OUTPUTS) VoL-
tps toH tos toH tos DH
g g ¢
DQe~DQ1s \)lH - -
g}; ga;s';)oa) i K| DATA VALID-1 @ DATA VALID-2 @ DATA VALID-3
- A A A" AT A
DQe~DQ1s VoH— iz
(or DQ1~DQ8) -

(OUTPUTS) VO~

__ VIH=
ViL—

MS5M411664AJ,TP1-5,-58:Under development

?7 731 1M
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MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Delayed Write Cycle

tRAS trP

J— VIH— b
RAS \

ViL—

tcs tRsH
tcRP tRCD tcas tPc »

\
" r’ ¢ P tcas
w B \ /N

mff» tRAH ASC tcan ©otasc| | toan, TWL e
’ M i > le-»{ tasr
—
Ao~A7 ViH— ROW CoLumN COLUMN ROW
ViL ADDRESS ADDRESS1 ADDRESS2 ADDRESS
- e —
R

tRcs WP tRcs e
- ViH-
LW/ UW

ViL—- .
twcH tWCH
tozc

tozc 10S ke toH 10 il
DQ1~DQ1s - H-Z 7
(INPUTS) DATA VALID-1 Lo PAT:

tclz tcLz

DQ1~DQ1s VOH- Hi-Z 7 7 Hi-Z 27 Hi-Z
(OUTPUTS) v, N\ 3 //

o, T togz=r !

e toDD tzo—> toop  OEH

_ ViH—
OE ViL- \ /

M5M411664AJ, TP 1-5,-55:Under development
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MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Byte Delayed Write Cycle

tRAS tRP
=i ViH- *‘\ o /
ViL— S : : \
’ tcsH ) tRSH
terp tRCD R icas | teo
" LI tcas
VIH- .
-CAS ViL— / \ /
TtRWIL
tWsR| [tRaH - T
| L.__’ tASC je toaH » tASC 1 toAH »  toWL e—b - [edltasp
ViH— | ROW COLUMN LUMN K ROW
Ao~A7 Vil ADDRESS ADDRESS1 ADDRESS2 ; ADDRESS
towL je» RCS o
i
. N
1
tRcs tRCH
» RCS
w
tbzc toze
:DQ;(;D%; )VIH— X S S ot 2 o X Hi-Z - H-Z m
or ~DQ16
ViL- !
(INPUTS) tbzo toop tobp
"
leo{fcLZ e toLz
DQ1~DQs i "
or DQs~DQ1e)VOH- Hi-Z ; )7/ i Hi-Z V/// Hi-Z
(OUTPUTS) VoL- . o4 Fa :
tozc toez »-P— s DH tpzc| |tOEZ »He tDH
» - ) iDs
DQs~DQus v . _ _
{or DQ1~DQE), ' Y Hiz DATA Hiz A DATA
(NPUTS)  ViL— /- \ VALID-1 v X VALID-2
] tCLZ setoz
z?;;océga) VoH— Hi-Z 7 //,; Hi-Z ]7 Hi-Z
~ ~ ! /
(OUTPUTS) VoL \ g ) e
. tOEZ —pl1¢ {oEZ
tozo toEH
’ : - > toDD tozo tobD
oF ViK— \ f
ViL~

M5M411664AJ,TP1-5,-55:Under development
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MITSUBISHI LSls

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Read-Write, Read-Modify-Write Cycle

tRAS RP
RAS ViH— ‘\
ViL— / \
tcsH tPRWC e RWL
tRCD 1CAS N
tcnPIo » tcp tcas
— VIH— / \ /
A
CAS ViL—
RAD
[ tRA SC
tasries LAY fasci | tcaH f:\__, tcaH towL o tasr
—
Ao~A ViH— ROW COLUMN COLUMN ROW
o~A7 Vil ADDRESS ADDRESS1 ADDRESS2 ADDRESS
tawp towl tawp
R T Tthres P
tRes | tewp ol towp e
— VIH=
Lw/Uw
ViL—
fRWD ! tcPwo
tbH  fozc
toze | DS e fe i » tos I
DQ1~DQis ViH— X Hi-Z 7 DATA ' Hz 4 DATA
(INPUTS) ViL— 4 \ VALID-1 VALID-2
Cac tcac
A taa
fcLz ) Mtez
DQ1~DQis VoH— Hi-Z 'SATA\ Hi-Z ATA Hi-Z
(QUTPUTS) ygr— VALID,
tooD ¢
toEz tozo—»
. ViH~
OE Vi~
M5M411664AJ,TP1-5,-55:Under development
I 249825 0029690 22L I
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MITSUBISHI LSIs

~ M5M411664AJ,TP1-5,-6,-7,-56S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Byte Read-Write, Read-Modify-Write Cycle

tRAS trP
RS VIH— 1\ /
ViL—
. CSH -+
ot » tPRWC TR F-
_ tcrRP lo tRED e tcas top tcas
ViH— \ / \
CAS ViL—
tRAD
> tasc teaH towL
tcaH ]
tASRj—] qm—ARﬁ 1ASC [ lQ-DtASR
Vik— AOW COLUMN COLUMN ROW
Ao~A7 ViL— ADDRESS ADDRESS1 ADDRESS2 ADDRESS
) tawp towe tawp
towp " | trésay twp
tRcs'.__. we towo »
I ViH— \ \
uw ViL— ;
tRWD tcPwD ' N
RCS C ' v Aok
K tRCH»] RCS AR
' T
. ViH=
Lw ViL—
toze tcbp tcoo
le—1{ jep{toze >
(2?;; D?;m) ViH— Hi-Z Hi-Z
(NPUTS) V- tcac 000 tcac tobp ]
1AA ' tAA i
tcLz» »-—tcLz
(QUTPUTS) VoL-— thAC \ vl toPA £
] v 1
toH
. tozc, DS N tDzc DS toH
DQs~DQ1s | 3 : Hiz Hi-Z
- - i DATA 2 DATA
S s 7]
tCAC tcac
A | 7Y N
i
lCLZ-DLQ—- oLz
1~DQ8, )
gUTPUTS) ' Vou- o m
toDD tcpA toop
tOEA
tozo |, OFA 10E2 120 ‘_'| 1OEA
OE

M5M411664A4,TP1-5,-58:Under development

B L249425 0029891 1lke
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MITSUBISHI LSlIs

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

RAS-only Refresh Cycle

tRe
1RAS . tRP

)/

1CRP r-» ' 4—>| IO-O tcRP
5AS VIH— -
AS Vit —

— ViH— 3
RAS \

ViL—

tRAH

tasr[*¥
ViH— ROW ¢ ROW
Ao~A7 ViL_ ADDRESS ADDRESS
W/UW
DQ1~DQis
(INPUTS)
DQ1~DQis VOoH-— Hi-Z

(OUTPUTS) o

M5M411664AJ,TP1-5,-58:Under development

B L249625 0029892 0T9 M
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" MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Retfresh Cycle *

tRe tRC

tRP

tRas tRAS tRP

I VIH— 1
RAS /
ViL— \

L

/ ‘ \ /  \ B

tRPC  tCSR
—_ ViH—
CAS Vil
ViH=-
Ao~A7 ﬁ
ViL—

> , » tcRP

fcHR tRPC tcsr tCHR tRPC

ROW LUMN
ADDHESX ADDRESS

Hi-Z

Wow o
ViL—
- DQ1~DQis VIH-
(INPUTS) vy
toFF
DQ1~DQ1s VOH— \
{QUTPUTS) yoL— /
HFOEZ
tono
_ ViH—
OE ViL—

M5M411664AJ,TP1-5,-5S:Under development
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MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 30)

tRC tRe
| tras trP tRAS tRP
[ ViH-— R
RAS \ / \ /
ViL— y 9
tcRp tReD R tRsH tcHR N
=18 ViH- \ /
ViL—
tRAD s
tasr| [ 3
e tRAH » tASCles fcAH N
Ao~A7 ViH— ROW COLUMN ROW
{ ViL— ADDRESS ADDRESS ADDRESS
PRI tRAL tRRH
wow
ViL—
tozc tcDD
DQ1~DQ1ts ViK— Rz y
(INPUTS) ViL— y X
tcac
TAA ' toFF
tcz g »
DQ1~DQis VoH— Hi-Z Hi-Z
(OUTPUTS) v, DATAVALID
trRAC
. : : toEz
pz0 oEA | oD
ToRH

Timing requirements and output state are the same as that of each cycle shown above.

MEM411664AJ,TP1-5,-55:Under development

Note 30 : Early write, delayed write, read write or read-modefy write cycle is applicable instead of read cycle.

B bL24d9a425 0029894 971 I

MITSUBISHI
ELECTRIC



MITSUBISHI LSIs

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Sélf Refresh Cycle (Note 28)

RS ViH—-
ViL—
U Vid—
CAS Vil
ViH=
Ao~A7
ViL—
wow
ViL—
DQ1~DQis VIH-
(INPUTS) v
DQ1~DQie VoH-

(OUTPUTS) v, -

tRP tRASS | tRPS
’ R ! tRPC .
tRPC fCsR| . 1CHS . I'_’ tcRP
—/  — : . % \_
tCPN
: le-» tASR
e
() * (R ROW COLUMN
E QO RRRRRHRRRKS RRRRRX ADDHESX ADDRESS

_\ Hi-Z

'0'0:0'0'0"0’0'0’0'0’0:0"0'o'o'o’#’o’o'o"

>
oy

WA W W N W N N W
RIS

M5M411664A,TP1-5,-5S:Under development

B L249825 0029895 &0 M
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MITSUBISHI LSls

M5M411664AJ,TP1-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 1048576-BIT (65536-WORD BY 16-BIT) DYNAMIC RAM

Note 28 : SELF REFRESH ENTRY & EXIT CONDITIONS

(1) Incase of distributed refresh
The last and first full refresh cycles (256) must be done within tns and tsh before and after self refresh, on the condition of ts=<4ms
and tsN=<4ms.

NS - ' 1SN
) ' v
-------------- =TT [T
DISTRIBUTED REFRESH v DISTRIBUTED REFRESH
<256/4ms > <266/4ms>

(2) Incase of burst refresh .
The last and first full refresh cycles (256) must be done within' tNs and tsN before and after self refresh, on the condition of tNS=4ms

and tsN=4ms.
tNs SN
BURST REFRESH BURST REFRESH
<256/4ms> <256/4ms >

M5M411664AJ,TP1-5,-55:Under development
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MITSUBISHI LSIs
PACKAGE OUTWARD
TSOP sOJ
42P3U-E
26P0J-B
44P3W-R
40POK
70P3S-L
LQFP
128P6D-C
128P6D-D

B L249825 0029728 212 W
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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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MITSUBISHI LSIs

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 =

B L249825 0029730 970 M
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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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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 — —

BN L249825 0029732 743 N
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