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Preliminary

- M5M44170AJ,L, TP, RT-6,-7,-8,-10,-6S,-7S,-8S,-10S

FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

DESCRIPTION
This is a family of 262144-word by 16-bit dynamic

RAMS, fabricated with the high performance CMOS

process, and is ideal for large-capacity memory

PIN CONFIGURATION (TOP VIEW)

systems where high speed, low power dissipation, VCC 1 v 40 | VSS
and low costs are essential. DQ1| 2 39| DQ1s6
The use of quadruple-layer polysilicon process DQ2| 3 38| DQ15
combined with silicide technology and a single- 88 i 4 37 BQ 14
transistor dynamic storage stacked capacitor cell VCC g gg VQS§3
provide high circuit density at reduced costs. DQs! 7 34 | pDQi2
Multiplexed address inputs permit both a reduction DQ6| 8 33 | DQ11
in pins and an increase in system densities. DQ7| 9 400 MIL 32| DQ10
This device has 1CAS and 2W terminals. Refresh bQsg)| 10 SOJ 31| DQ9
cycle is 1024 cycles every 16.4 ms. NGC. | 11 40 PIN 30 | NC.
FEATURES LW | 12 29| NC.
Uw 13 28 | CAS
— — RAS | 14 27 OE
RAS CAS Address Cycle l?o».vcr A9 15 26 A8
Type name | et | e ) e disip: A0 | 16 25 | A7
(max.ns) | (max. ns) | (max. ns) | (min. ns) (typ- mw) 2; 1; gg 22
MsMa4170axx6.65| 60 15 30 120 | 580 A3 19 22 Ad
mswsonrzsl 70 | 20 | 35 | 140 | 500 VCC | 20 21 | VSS
Msuatr0axx-e-88| 80 20 40 160 | 440 (M5M441 70AJ)
msmaaszoaxxro-os | 100 25 50 190 | 375
XX=J,L,TP,RT
B pin 490mil 294 PIN CONFIGURATION (TOP VIEW)
.44.p1r11 4282{(1)0/’1“80}) |
@eSin e =+ b supply
o Low sta%\d-by power dissipation \é%C.l 12 v jg I;/QS§6
® 5.5mW Max). . . . . . .. CMOS Input level DQ2| 3 42 | DQ15
0.55mW*Max). . . . . ... CMOS Input level DQ3| 4 41| DQ14
Low operating power dissipation DQ4| 5 40 | DQ13
® M5M44170Axx—6,65 . 770mW (Max) JCC 1 8 ¥ yes,
M5M44170Axx~—7,-7S. . 66 0mW (Max.) Das| 8 33 DQ 11
M5M44170Axx—8,-85. . 578mW (Max) pQ7| 9 36 | DQ10
M5M44170Axx—10-10S. . 495mW (Max) DQ8j| 10 35| DQ9
® Fast-page mode (256-bit random access ), Read -modify- NL. 11 34 NL.
write, RAS-only refresh, CAS before RAS refresh, Hidden NL. | 12 400MiL 33 NL.
refresh capabilities. NC. | 13  TSOP 32 NC.
@ Self reflesh capability LWE | 14 31 NC.
' Self reflesh current..200us UWE | 15  44PIN 30 | GAS
@ Extended reflesh capability RAS 16 29 OE
Extended reflesh current..250us A9 17 28 A8
@ Early write mode and LW/UW and OE to control output A0 18 27 A7
buffer impedance Al 19 26 A6
@ All inputs, output TTL compatible and low capacitance A2 20 25 A5
® 1024 refresh cycles every 16.4ms (A0 — A9) A3 o1 24 Ad
® 1024 refresh cycles every 128 ms (A0 — A9 VoG | 22 23 VSS
APPLICATION
Main memory unit for computers, Microcomputer (M5M44170ATP)
memory, Refresh memory for CRT =NO LEAD
*: Applicable to self refresh version(M5M44170A),L,TP,RT
-6S,-7S,-85,-10:2;cp1ion)0n1y.
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i, MOM44170AJ,L, 1P R1-6,-7,-8,-10,-65,-75,-85,-105

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM
PIN CONFIGURATION (TOP VIEW) PIN CONFIGURATION (TOP VIEW)
VSS | 1 44 | VCC DQ9 [ 1 .
pQ16| 2 S~ 43 | DQ1 DA 11| 3 2 | paie
DQ15| 3 42 | DQ2 VSS 5 5 DQ 13
DQ14| 4 41 | DQ3 DQ 14| 7 8 | DQis
DQ13] 5 40 | DQ4 DQ 16! 9 10| vss
VSS 6 39 | VCC VCC 11 12| pa
DQ12| 7 38 | DQ5 DQ2 | 13 by 1
DQ10| 9 3 | DQ7 DQs | 17 475 MIL vce
DQ9 | 10 35 | DQ8 DQ7 | 19 ZIP 18 | DQ6
NL. | 11 34 | NL. NG 21 20 | DQ8
NL. | 12 400 MIL 33 | NL. OW | 23 40PN 22 | LW
NC. | 13 TSOP 32 | NC. A9 o5 34 RAS
Hec | 12 aapN 31| LWE Al 27 23 28
CAS | 15 30 | UWE A3 29 g
OE | 16 29 | RAS vsS | 31 30 9"
A8 | 17 28 | A9 A5 33 32
A7 18 27 | A0 N a5 34 | A6
36 | A8
A | 19 26 | Af OF 37
A4 | 21 24 | A3 0| NC.
ves L2 23 | vee (M5M44170AL)
(M5M44170ART)
NL=NO LEAD
FUNCTION

The M5M44170A], TP,RT provide, in addition to normal read, write, and read-modify-write
operations, 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 condition for each mode

Inputs Input/Output
Operation RAS|CAS| W |UW|OE |Dai-Das |Dae-Dats | Refresh | Remark
Read ACT | ACT [NAC|NAC|ACT| DOUT DOUT YES
) Fast
Lower byte write ACT | ACT | ACT |NAC [NAC DIN DNC YES page
) mode
Upper byte write ACT | ACT {NAC|ACT|[NAC| DNC DIN YES |. )
indentical
Word write ACT | ACT [ ACT |ACT [NAC DIN DIN YES
RAS-only refresh ACT | NAC |DNC |DNC|DNC| OPN OPN YES
Hidden refresh ACT | ACT |NAC |[NAC|ACT| DOUT DOUT YES
CAS before RAS
ACT | ACT |DNC |DNC {DNC OPN
( Extended*) refresh OPN YES
Self refresh* ACT | ACT |DNC {DNC |[DNC OPN OPN YES
Standby NAC | DNC | DNC |DNC|DNC OPN OPN NO
Note ~ACT:active, NAC:nonactive, DNC:don't care, OPN:open
MITSUBISHI rev.B
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MITSUBISHI LSIs

M5M44170AJ,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S

FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

BLOCK DIAGRAM

OVCSC
: P X
Swosenror RAS O >~ CLOCK GENERATOR Ovss
COLUMN ADDRESS C'KS-O - CIRCUIT i
o —\_LOWER ;
conTRoL Ipur LW N E
WRITE —— 2 Y 1
cog%sglz,mpur UWO >d—/ %2
§ : DQ3
: 1Y DQ4
: DQ5
E AOAT COLUMN sz8l=Eg %91
E ————~|  DECODER g;E 555 e
; ‘ ammaR :
: Y TYYYYYY !
H P DQ9
AO O_> SENSE REFRESH i I—J-— T: - DQ10
AMPLIFIER & /O CONTROL o
Al O—> N S 7 DQ11
O—-Z & R I—T"-—‘*' DQg
ADDRESS 2 \ BEEEEE DQ
A3 O—|3 . DQ14
INPUTS . = 2 - 285 2l DQI15
A4 O“" O w . & - ggg Egg DQl6
AS Q—> 3 é) A.O: 8 - %gm %gm 4
= o | O - :
Z 1 |as! = MEMORY CELL ;
Ao O» 2 . > 8 ™ (4,194,304 BITS) ;
AT OQ—| < 2 | S
A8 O— 2 g
A9 Q—» _O OE
s OUTPUT ENABLE
INPUT
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. MoOM441/0Ad,1P,R1-6,-69,-7,-7/5,-8,-85,-10,-105

Pfeliminaly FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BiT) DYNAMIC RAM
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vcec Supply voliage -1~7 \%
Vi Input voltage With respect to Vss -1~7 \
Vo Output voltage -1~7 v
Io Qutput current 50 mA
Pd Power dissipation Ta=25TC 1000 mW
Topr Operating temperature 0~70 T
Tstg Storage temperature 65~150 T
RECOMMENDED OPERATING CONDITIONS (Ta=0" 70 C, unless otherwise noted ) ( Note 1)
Limits .
Symbol Parameter v Nom Mox Unit
Ve Supply voltage 4.5 5 5.5 \
Vss Supply voltage 0 0 0 \
VIH High-level input voltage, all inputs 2.4 6.5 v
VIL Low-level input voltage DQ1” Dol 10 08 M
Others -2.0 0.8 \Y

Note 1: All voltage values are with respect to Vss.

ELECTRICAL CHARACTERISTICS (Ta=0" 70 'C, Vec =5V £ 10%, Vss = 0V, unless otherwise noted ) ( Note 2)

Symbol Parameter Test conditions N Ll,;,n;: o Unit
VOH High-level output voltage IOH=-mA 24 VCC \Y
VOL Low-level output voltage IOL=42mA 0 0.4 Y
Q floating
10Z Off-state output current OVEVout <55V 10 10 uA
. = <
11 Input current 0 = V IH ._~6.5V\ -10 10 ul
Other inputs pins = 0V
M5M44170A-6,-68 RASCAS n 140
Average supply current from  M5M44170A-7,-75 ’ cyelng 120
ICC1 : 1RC = 1WC = min. mA
Vee operating (Note 3,4 ,5) [M5M44170A-8,-8S 105
output open
M5M44170A-10,-108 90
RAS = CAS = VIH, 5
I1CC2 | Suppl from V. d Note 6 S s A
upply current from Ve, stand-by ( Note 6 ) RAS = CAS = VCC-.05 1 m
output open 0.1%
IM5M44170A-6,-6S RAS .
Average supply current from  MSM44170A-7,-78 AS cycling i;g
1CC3 Ee SUPPY ; - 2ITAS = VIH , 1RC = min. mA
Vec refreshing  (Note 3,5) [MsSM44170A-8 -85 105
output open
M5M44170A-10,-10S 90
Average supply current from MSMA44170A-6.65) RAT = VIL 140
I CC 4 | Vcc Fast-Page-Mode MISMA4170A7, 75| =73 cycling 120 mA
(Note 3,4,5) M5M44170A-8,-83 tPC = min. , output open 105
MS5M44170A-10,-10S 90
A ! from [ OO R before RAS refresh 120
verage supply current from ore refres
MS5M44170A-7,-7S
I CC 6 | Vecc TAS before RAS refresh VYRR 8, 3 cycling, tIRC = min. 105 mA
mode (Note 3, 5) "1 output open £
MSM44170A-10,-108 80
MITSUBISHI
rev. B
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TARGET SPERN1M44170Ad, TP,RT-6,-68,-7,-7S,-8,-8S,-10,-108

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

ELECTRICAL CHARACTERISTICS ( continued) (Ta=0"~ 70 °C, Vcc =5V % 10%, Vss = OV, unless otherwise noted ) (Note 2 )

Limits

Symbol Parameter Test conditions v Typ Mok Unit

RAS cycling TAS<0.2V or CAS befor
« Averange supp ly current RAS refresh cycling OES 0.2V orx Vee
from VCC .02V WES 0.2V or = Vee - 0.2V
ICC8 |Extended refresh mode A0~ A9 0.2V orx Vee - 0.2V 250 uA
(Note 6) | DQ = open
tRC = 125 us tRAS =tRAS min ™ lus

RAS =TAS £ 0.2V
Averange supply current DE% 09V or 2 Ve - 0.2V
from VCC

— . uA
Self refresh de (Note 6 WE<£ 0.2V or = Vee - 0.2V 200
elf retresh mode (Note 6)| - A9<0.2v or2 vee - 0.2V

*
ICC9

Note 2: Current flowing into an IC is positive. out is negative.

3: Iecl(AV), Icc3(AV) and Icc4(AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Iccl(AV) and Icc4(AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column Address can be changed once or less while RAS = VIL and CAS = VIH.

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

Limits
Symbol Parameter Test conditions Unit
Min | Typ |Max

. Input capacitance, M5M44170A1TP.RT 5 |pF
CT{A) | address inputs MSM44170AL VI=VSS 7 |pF
Input capacitance, M5M44170AT, TP,RT f=1MHZ 7 |pF
CLT{CLKN clock inputs M5M44170AL Vi=25SmVrms 9 |pF
C1.,/0 Input/Output capacitance, | MSM44170AL TP RT 7 |pF
data ports M5M44170AL 9 |pF

MITSUBISHI rev. B
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Preliminary

~  M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S

FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0" 70 C, Vcc =5V % 10%, Vss = 0V, unless otherwise noted ) (Note 5, 12, 13) .

Limits
Symbol Parameter MSM44170A-6,-65 | MSMd4170A-7,-75 | M5Mdd170A-8,-85 [MSMad170A-10,-108| URit
Min | Max |[Min Max | Min Max | Min Max
tCAC { Access time from CAS (Note 7, 8) 15 20 20 25 | ns
tRAC | Access time from RAS (Note 7, 9) 60 70 80 100 | ns
tAA |Column Address access time (Note 7, 10) 30 35 40 50 { ns
ICPA |Access time from CAS precharge (Note 7, 11) 35 40 45 554 ns
tOEA |Access time from OE (Note 7) 15 20 20 25 | ns
(CLZ |Output low impedance from CAS low (Note 7} 5 5 5 5 ns
tOFF |Output disable time after CAS high (Note 12) 0 15 0 20 0 20 0 25 | ns
tOEZ |Output disable time after OE high  (Note 12} O 15 0 20 0 20 0 25 | ns

Note 6: An initial pause of 500 4 s is required after power-up followed by a minimum of eight initialization cycles

o0

( any combination of cycles containing a RAS clock such asm-Only refresh ).
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 16.4 ms ) of RAS inactivity before proper device operation is achieved.

: Measured with a load circuit equivalent to 2TTL loads and 100pF.

: Assumes that tRCD 2 tRCD(max) and tASC= tASC (max).

: Assumes that tRCD = tRCD(max) and tRAD = tRAD(max). If (RCD or tRAD is greater than the maximum
recommended value shown in this table, tRAC will increase by amount that tRCD or t(RAD exceeds the value
shown,

10: Assumes that tRAD = tRAD(max) and tASC = tASC (max).

11:
12:

Assumes that (CP < (CP(max) and (ASC Z tASC (max). | .
tOFF(max) and tOEZ(max) defines the time at which the output achieves the high impedance state
(Iout £ | £1 0z A |)and is not reference to VOH(min) or VOL(max).

MITSUBISHI rev.B
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TARGET SPEC.
M5M44170AJ,TP,RT-6,-6S,-7,-7S,-8,-8S,-10,-10S

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM
. TIMING REQUIREMENTS ( For Read, Write, Read-Modify-Write, Refresh, and Fast Page Cycles )
(Ta=0" 70 C, Vcc =5V % 10%, Vss = 0V, unless otherwise noted ) (Note 12,13)
Limits
Symbol Parameter M5M44170A-6,-65 | MSM44170A-7,-7S | MSM44170A-8,-88 [MSM44170A-10,-108 {Unit
Min | Max | Min | Max | Min | Max | Min | Max
tREF | Refresh cycle time 16.4 16.4 16.4 16.4 |ms
IREF | Refresh cycle time* 128 128 128 128 |ms
(RP | RAS high pulse width 50 60 70 30 ns
tRCD | Delay time, RAS low to TAS low (Note 15 20 1 45} 20| s0l 201 60l 25 | 75! nms
tCRP | Delay time, TAS high to RAS low 10 10 10 10 ns
tRPC | Delay time, RAS high to CAS low 0 0 0 0 ns
tCPN | TAS high pulse width 10 10 10 10 ns|
{RAD | Column address delay time from RAS low (Note 16] 15 | 30] 15| 35{ 15 | 40| 20 | 50| ns
tASR | Row address setup time before RAS low 0 0 0 0 ns
tASC | Column address setup time before CASlow (Note17) Q| 10| O 10 O] 15f O | 20|ns
tRAH | Row address hold ume after KAD low 10 10 10 15 ns
tCAH | Column address hold time after CAS low 15 15 15 20 ns
tDZC | Delay time, data to TAS low (Note 18] ( 0 0 0 ns
tDZO | Delay time, data to OE low (Note 18] 0 0 0 ns
1CDD | Delay time, TAS high to data (Note 191 15 20 20 25 ns
tODD | Delay time, OE high to data (Note 19} 15 20 20 25 ns
. tT | Transition time (Note20) 1] 50§ 14 50f 1] 50 14 50|ns

Note 13: The timing requirements are assumed tT = 5ns.

14:
15:

16:

17:

VIH(min) and VIL(max) are reference levels for measuring timing of input signals.
tRCD(max) is specified as a reference point only. If t(RCD is less than tRCD(max), access time is tRAC.

If tRCD is greater than IRCD(max), access time is controlled exclusively by tCAC or tAA.

tRCD(min) is specified as tRCD(min) = tRAH(min) + 2(T + tASC(min).
tRAD(max) is specified as a reference point only. If IRAD = tRAD(max) and tASC = tASC(max),

access time is controlled exclusively by tAA.

access time is controlled exclusively by tCAC.

18: Either tDZC or tDZO must be satisfied.
19: Either tCDD or tODD must be satisfied.
20: (T is measured between VIH(min) and VIL(max).

tASC(max) is specified as a reference point only. If (RCD 2 RCD(max) and tASC = tASC(max),

MITSUBISHI
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TARGET SPEC.
M5M44170AJ,L, TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM
Read and Refresh Cycles .
Limits
Symbol Parameter MS5M44170A-6,-65 | MSM44170A.7,-78 | MSM44170A-8,-8S IMSM44170A-10,-108 Unit
Min | Max Min Max | Min Max | Min Max

(RC Read cycle time 120 140 160 190 ns
(RAS RAS low pulse width 60 [10000] 70 [10000| 80 10000{100 10000 | ns
{CAS TAS low pulse width 15 {10000] 20 [10000{ 20 [10000| 25{10000| ns
tCSH  |CAS hold time after RAS low 60 70 80 100 ns
tRSH RAS hold time after CAS low 15 20 20 25 ns
tRCS Read setup time before CAS low 0 0 0 0 ns
tRCH  |Read hold time after CAS high (Note 21D} O 0 0 0 ns
tRRH  |Read hold time after RAS high (Note 21)| 10 10 10 10 ns
tRAL Column address to RAS hold time 30 35 40 50 ns
tOCH  |CAS hold time after OE low 15 20 20 25 ns
tORH RAS hold time after OF low 15 20 20 25 ns

Note 20: Either tRCH or tRRH must be satisfied for a read cycle.

Write Cycle ( Early Write and Delayed Write Cycles )

Limits
Symbol Parameter M5M44170A-6,-65 |M5SM44170A-7,-7S | M5M44170A-8,-8S |MSM44170A-10,-108 Unit
Min Max Min| Max |Min | Max |Min | Max
tWC | Write cycle time 120 140 160 190 ns
tRAS |RAS low pulse width . 6010000} 70{10000] 80 {10000{100{10000 | ns
tCAS |CAS low pulse width 1510000 20{10000{ 20{0000| 25{10000} ns
tCSH |CAS hold time after RAS low 60 70 80 100 ns
{RSH |RAS hold time after CAS low 15 20 20 25 ns
tWCS |Write setup time before CAS low (Note 23)] O 0 0 0 ns
tWCH | Write hold time after CAS low 10 15 15 20 ns
tCWL {CAS hold time after W low 15 20 20 25 ns
{RWL |RAS hold time after W low 15 20 20 25 ns
t WP | Write pulse width 10 15| 15 20 ns
tDS  |Data setup time before CAS low or W low 0 0 0 ' 0 ns
tDH  |Data hold time after CAS low or W low 10 15 15 20 ns
tOEH |OE hold time after W low 15 20 20 25 ns
T
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U > " M5M44170AJ, TP, RT-6,-6S,-7,-7S,-8,-8S5,-10,-10S

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

‘ Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter MSM44170A-6,65 | MSMa4170A-7,-75 | MSM44170A-8.-85 IMSMe4170A-10,-108 [ Unit
Min | Max Min| Max | Min|{ Max | Min Max
tRWC |Read Write/read modify write cycle time (Note 22){ 160 185 205 245 ns
tRAS |RAS low pulse width 95[10000|115(10000]125 {10000{155{10000 | ns
tCAS |CAS low pulse width 50{10000] 65[10000] 65[10000| 80{10000|ns
tCSH |TAS hold time after RAS low 95 115 125 155 ns
IRSH |RAS hold time after CAS low 50 65 65 80 ns
tRCS |Read setup time before CAS low 0 0 0 0 ns
{CWD |Delay time, CAS low to W low (Note 23)| 35 40 40 50 ns
IRWD | Delay time, RAS low to W low (Note 23) 80 90 100 125 ns
tAWD | Delay time, address to W low (Note 23)| 50 55 60 75 ns
tCWL |CAS hold time after W low 15 20 20 25 ns
{RWL |RAS hold time after W low 15 20 20 25 ns
tWP | Write pulse width 10 15 15 20 ns
tDS  |Data setup time before W low 0 0 0 0 ns
{DH |Data hold time after W low ' 10 15 15 20 ns
. tOEH |OE hold time after W low 15 15 20 25 ns

Note 22: tRWC is specified as tRWC(min) = tRAC(max) + tODD(min) + tRWL(min) + tRP(min) + 4tT.
23: tWCS, tCWD, tRWD and tAWD and tCPWD are specified as reference points only. If tWCS = tWCS(min)
the cycle is an early write cycle and the DQ pins will remain high impedance throughout the entire cycle.
If tCWD = 1ICWD(min), RWD 2 (RWD(min), tAWD = tAWD(min), and tCPWD = (CPWD(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.

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

Symbol Parameter MSMa4170A-6,-65 M5MM170A-7I:7121$M44170A-8,-85 MSMA4170A-10,108 |Unit
Min Max Min Max Min | Max Min ] Max
tPC Fast page mode read/write cycle time 40 45 50 60 ns
{PRWC |Fast page mode read write/read modify write cycle timg 75 95 100 115 ns
{RAS |RAS low pulse width for read write cycle  (Note 25)[100 [100000(115 [100000{135]100000[1 60{100000] ns
tCP  |CAS high pulse width (Note 26)] 10 15110 151 10f 2010 25|ns
tCPRH [RAS hold time after ".'K}pxecharge 35 40 45 55 ns
. tCPWD|Delay time, F&Gpr_ccharge o Wlow (Note 23)] 35 40 45 55 ns
MR
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TARGET SPEC,
M5M44170AJ,TP,RT-6,-6S,-7,-7S,-8,-85,-10,-10S

Preliminary =~ FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

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 ,Extended Refres’k‘; ( Note 27)

Symbol Parameter MSM44170A-6,-65 M5M44170A-7I:;?$M44170A-8,-88 MSMA4170A10,108 | Uit
Min | Max | Min | Max | Min | Max | Min | Max

{CSR  |CAS setup time before RAS low 10 10 10 10 ns

tCHR |CAS hold time after RAS low 10 15 15 20 | - ns

1CAS |CAS low pulse width 25 30 30 35 ns

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

—_— —_— *
CAS before RAS Self Refresh Cycle ( Note 28)

Symbol Parameter M5M44170A-6S M5M44I7OA-I;;I?£M4417OA-SS MSM44170A-108 |Unit
Min Max Min Max Min Max | Min Max
tRASS |CBR self refresh RAS low pulse width 100 100 100 100 Us
{RPS |CBR self refresh RAS high precharge time 120 140 160 190 ns
tCHS |CBR self refresh CAS hold time -50 -50 -50 -50 ns

MITSUBISHI rev. B
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Preliminary

MITSUBISHI LSIs

M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-75,-85,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Timing Diagrams (Note 29)

tRC o
Read Cycle B RAS T
A A N
N 2 \
tCSH
ICRP {RCD tRSH ﬂm lg
P . B ol -
. X 4
CAS \ ICAS / bl
tRAD - 77
IN {RAL o
tASR IRAH tASC (CAH tASR
0| S -~
<L A
- ROW COLUMN ROW
AD-A9 ADDRESS ADDRESS ADDRESS
K N ;
— A =
Uw P tRCH
W < '
{DZC
D " ICAC €D
3 <
DQI1-DQ16 ~ LAA {OFF
oz i
OUTPUTS HIGH-Z, 7 —\'
x DATA VALID l
‘ K~ 7
» RAC
| wopDp
tORH |
- —» [ OEZ
0Z0 tOEA ek
—_— tOCH
OE »
N
Note 29 Indicates the don't care input.

—/ fl Indicates the invalid output.

VIH(min) = VIN = VIH(max) or VIL{min) = VIN < VIL(max)

Indicates the skew of the two inputs.
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MITSUBISHI LSIs
Preliminary M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Write Cycle ( Early write ) we .
- RAS - P :
R B 4 X
- \ ] N
X A
1CSH -
ICRP RCD B {RSH - RPC  (CRP

tCAS ‘.' |

J
\CAH . tASR
+
COLUMN ROW
ADDRESS ADDRESS
(WCH -
tDS tDH
= W
DQ9-DQI6
UPPER
OUTPUTS HIGH.Z
DS OH
INPUTS ) DATA VALID
DQ1-DQ8
LOWER
OUTPU'IS\ HIGH-Z
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MITSUBISHI LSIs
Preliminary M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Upper/(Lower) Byte Write Cycle ( Early write )

WwC
tRP g
— RAS - L—_!V_.
K Y, \
tCSH
- (RPC  (CRP|

Y

- {RCD o RSH -

{CRP > -

- B ICAS I‘

- - N- 4

CAS 5 / \ / W
- V.

LASR {RAH tASR
tASC tICAH
p
AO-A9 ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
7
IWCS tWCH o

~ W
‘ X
W RCS RRH
_ RCH

DS 1DH -~
I INPUTS DATA VALID
DQ9S-DQ16
OUTPUTS

HIGH-Z

DQ1-DQ8
OUTPUTS
‘ HIGH-Z
/
YAV

MITSUBISHI

ELECTRIC Rev.B
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MITSUBISHI LSIs
Preliminafy M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-85,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

twC .

tRAS (RP

-
-

= N 1 N

(CSH

ICRP tRCD . tRSH . r
. a \_ e tCAS
CAS \
7

Write Cycle ( Delayed write )

et}

Y

d

tASR tRAH tASC (CAH {(RWL . tASR
-
ADDRESS ROW COLUMN ROW
AO-A9 ADDRESS ADDRESS ADDRESS
1CWL
T : 3
LW {RCS - (WP -
- {WCH \ v,
OZC
B (DS | {DH
. HIGHZ /
MUT;XXW§ < DATA VALID
DQ9%-DQ16 1CLZ
tDZO
-]
OUTPUTS HIGH.Z
] ZC tDS
S — lp: - | tDH
p
HIGH-Z
INPUTS § < DATA VALID
y
1-DQ8
DQ1-DQ tCLZ
>
OUTPUTS | HIGH.Z
(DZO 10 HIOEH
kg ODD ‘ l
OE xxxxxx% kz<><><><><><><><><><

MITSUBISHI
ELECTRIC Rev.B
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MiloUbBlonl LIS
Preliminary M5M44170AJ,L,TP,RT-6,-7,-8,-10,-63,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Upper/(Lower) Byte Write Cycle ( Delayed write )

wC

[ 1

tRAS (RP

[}
Y
|

1CSH

RPC  (CRP)
ICRP RCD L RSH
l T ' o (CAS N
A \ ¥
s \ ik
N ;

tASR (RAH ASC (CAH RWL tASR

1

|

" AO-AS ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
-l

. Y X
uw P
tRCS Z
. {(WCH c y.
A
— RCS t{RRH
LW . | -—
(RCH
tDZC -
, s tDH
l INPUTS HIGH Z

DQS-DQ16

|

DATA VALID

P |

C

LZ
1DZO
OUTPUTS \ HIGH-Z
| 4{
LDZC
bt TS 4 az| |\
D70
OUTPUTS HIGH-Z N
A /
10
ul »tODD 8
. ) a AR
\ /
MITSUBISHI Rev.B
ELECTRIC &
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. MITSUBISHI LSIs
Preliminary M5M44170AJ.L,TP,RT-6,-7,-8,-10,-6S,-7S,-85,-10S
FAST PAGE MODE 4,194,304-BiT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle ‘

IRWC
- RAS o [ e,
— ) +
RAS x : /
K 7 \
- tCSH -
tRSH (RPC tCRP
\CRP _ 1RCD L -
» tCAS
_F A
CAS : \
- tRAD - - v
tASR tRAH tASC (CAH ASR
<L -
AD-A9 ROW COLUMN ROW
ADDRESS ADDRESS ADDRESS
\ *
. (CWD -
» tAWD -
- — \RWD - - BRYL -
Y tCWL

— j 7 -
uw 7 tWCH % -
W &es) [ N\
WP ‘
tDZC DS [——

> OH
INPUTS E Hich 2z } DATA VALID
DQS-DQI6 y tCAC \j
CLZ
OUTPUTS

HIGH-Z DATA HIGH-Z
VALID L

- DS DH

DZC

| < [1OEA

N HIGH-Z

INPUTS / B

DQ1-DQ8 y .~
le

®ac | e

{1C
j- -
4
OUTPUTS HIGH-Z DATA HIGH-Z
VALID
7

tDZO
»{

Al
\OEZ 1OEH
— -+ A
QE /
VA N

DATA VALID

[P

I~

1ODD "
MITSUBISHI Rev.B
ELECTRIC '
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——————— T D ViILLIOUDIOIL L1

Prelim inary ' M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-75,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

MITSUBISHI (MEMORY/ASIC)
Read-Upper/(Lower) Write, Read-Modify-Upper/(Lower) Write Cycle

tRWC

— | - RAS /1_——3_

\_

q
?II/|

{CSH

\CRP » {RCD -l (RSH
- 1ICAS
r A’ 4
= Cwo N / W
tASR -~ T

Y

|
Y

.
(RAH tASR
lASC‘ (CAH _
+
ROW COLUMN ROW
A0-A9 ADDRESS ADDRESS ADDRESS
X
- ICWD -
~AwD o RV

RWD (CWL

7 AL > ~
RCs | ¢
-t '\‘F Y.
® |
W ' RCS . tRRH AW
RCH
l DZe os| | 1DH
’ N
HIGH-Z
_ INPUTS § DATA VALID
DQ9-DQ16 7 ICAC, v
‘omms HIGHZ

v |

A

[P

DATA HIGH-Z
VALID

=
2)

\ HIGH-Z
=X X0 i
{OEA y
DQ1-DQ8 RAC [ >
X
OUTPUTS HIGH-Z DATA HIGH-Z
YALID
X
ez | e
(DZO +—> 1OEH
1ODD
_ A ¥ 3
OF X /
@ ) :
MITSUBISHI
ELECTRIC Rev.B
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MITSUBISHI LSIs
Preliminary M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

S-only Refresh Cycle

RC

tRAS

= N Pl . N

tCRH

-

- W
WSR || waH j 1ASR
- R
ADDRESS ROW ROW
AO-A9 ADDRESS ADDRESS
- =

DQlDQ16:CCCCCCi:::::CCCCCC::CCCCCCi:Ci

OUTPUTS HIGH-Z

4
A

=F]

MITSUBISHI

Rev.B
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MITSUBISHI LSIs
M5M44170AJ,TP,RT-6,-6S,-7,-7S,-8,-85,-10,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

il oldlosils AR G e = -

Preliminary
CAS before RAS Refresh Cycle ,Extended Refresh Cycle*
- RC RC
tRP . L b o
- - RAS RAS
r oa X
ICRP \_

RAS y
- pal—
— ] tCSR {CHR L [CHR; )
ICPN <+ o o
N .
tASR

CAS
- .
A0-A9 ROW
ADDRESS
tRCH
uw -
Lw

L

{CDD
o = WOWWW
DQ1-DQ16
N HIGH-Z
OUTPUTS
T — 10EZ

tODD
= ARKRKROOOKXKXKXAXKXXN

™~

(¥
Y

rev. B
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MLITSUBLNHL (FAERAORY/ZAMLIC) oatt UV e COC 7 JUlkd UWdUWWW !l e et e e
MITSUBISHI LSIs

Preliminary M5M44170AJ,TP,RT-6S,-7S,-85,-108
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Self Refresh Cycle ™ ( Note 28)

RP
- - (RASS RPS

_ 'a N —
RAS —/ o 1 JZ \
. 'y m m

44

h tCHS
e hy tCSR
CAS / PN -t

tASR

Y

“
o
)

~d
-~

ROW
AG-A9 ADDRESS

€19

%
()

DQ1-DQ16

HIGH-Z

§

tOEZ
tODD

A A
\

8l
%

MITSUBISHI rev. B
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®

Preliminary

MITSUBISHI LSIs

M5M44170AJ L, TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Hidden Refresh Cycle ( Read ) ( Note 30)

- tRC
o (RAS
—_— )
RAS \
wcrp | T
SNl | ®OD —
Inietl I t (RSH
¥ A
o \
tRAD *
tASR (RAH (CAH
tASC 4 - »|
s
' ROW COLUMN ROW
AO0-A9 ADDRESS ADDRESS ADDRESS
o
(RAL | [RRH
{RCS d >
I A X
uw
LW
pzC R {CDD ,1
. ] HIGH-Z
l INPUTS \ /
/ ICAC \
< tOFF
DQ1-DQ16 . - >
4 h
OUTPUTS HIGH-Z
DATA VALID
tAA — 7
tRAC
D
(DZO tOEA 1OEZ
10DD
tORH -
>

AKROOAX

Note 30: Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.

MITSUBISHI

ELECTRIC
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Preliminary

MITSUBISHI Lbls
M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-85,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Read Cycle

IRAS -t (CPRH o -5 RE, >
—_— : wsH | I X
RAS \ tICSH . tPC . - /
wre| K / e
| | RCD ot CAS | [ tCP ~ ICAS P, o tCAS
¥ A k X r N- L
Ths \ / \ / \ /
7 N N 1
LASR (RAH (CAH {ASC ICAH wsc| |can | 1ASR
tASClee]{ [ -t lgnl -
A 4
AC-A9 ROW COLUMN COLUMN COLUMN ROW
ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS
K K
RAL |
{RCS Tl Ll {RRH_
— 7 ] d N
U_V! tRCH RCS _ {RCH
LW (RCH (RCS - -
— DZC ICDD  DZC ICDD  (DZf tCDD
e o P o Pt i -]
. N é E> HIGH-Z é Vi
[ tCAC ) 1CAC (CAC \OFF \
gl tOFH - - tOFF} — - -
DQ1-DQ16 (CLZ tICLZ > . kCLZ ol
OUTPUTS HIGH-Z - N 3 N ~ N
DATA VALID b DATA VALID DATA VALDD >—__—
1A K £ _ tAA Y g tAA - 7!
__RAC____ L ICPA - " icPA
- s -
1OEZ
- tOEZ]
{DZO AIOEA‘ 10EA t{OEZ {OEA
bl - > -t -
tOCH  ©OCH {OCH
< » N 4 N -t
K K . L
10DD  (DZO DD pzo O°H 100D
MITSUBISHI Rev.B
ELECTRIC ev.
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Preliminary

MITSUBISHI LSIs
M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Write Cycle ( Early Write )

(RAS
-
RAS. \ (CSH - ®C -
K
PR | D ——CAs P
SE— (CAS
CAS \
D -
ICAH tASC ICAH tASC {CAH tASR
p
ADDRESS ROW COLUMN COLUMN COLUMN ROW
AD-A9 ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS
7
WCs (WCH WS (WCH WCS (WCH
Lw
Z Vi N Z
DS DU 1DS {DH os| | ©OH
Y
INPUTS DATA VALID DATA VALID DATA VALID
7
DQ9-DQ16
UPPER
OUTPUTS HIGH-Z
DS {\DH ‘F_S' 1DH DS - tDH
INPUTS DATA VALID DATA VALID DATA VALID >«><
7
DQ1-DQ8
LOWER
HIGH-Z

MITSUBISHI
ELECTRIC
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i MITSUBISHI LSIs
Preliminary M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Upper/(Lower) Byte Write Cycle ( Early Write )

1CPRH -
RAS — | RAS _ - L X
\ tCSH L (PC - RSH / IRPC

wcre| | ~

-] | KD e (CAS | |, I
g - gt - ICAS CAS

d/ ! - - -

\ /‘ N e \
X 7 h K ’.

tASR IR AH tASg (CAH LASC _CAH tASQ ICAH ] tASR |
ADDRES ROW \ COLUMN COLUMN COLUMN ROW
AD-A9 ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS
oW wes | fwen WCSs

el
g

(WCH¥ m\
— FRcs
Lw -

RCH {RCS tRCH RCS (RRH

—— DS DH DS OH DS DH
A — —
INPUTS DATA VALID DATA VALID DATA VALID W
. #
DQ9-DQ16
UPPER
OUTPUTS HIGH-Z
= OXAKIRRRIHNNK
DQ1-DQR
LOWER
OUTPUTS HIGH-Z
% ARXXXCKKRKARKXIAXAN
/
LY
MITSUBISHI RevB
ELECTRIC e
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MITSUBISHI LSIs
M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Preliminary

Fast Page Mode Write Cycle ( Delayed Write )

IRP
tRAS T a—
— Y \an n
RAS tCSH .
- - . (RSH _
N 7
PC
ICRP (RCD CAS : - > S {CRP
- d Fooe- [{
CAS et - - - tCP - ) ’4..
A A S
\ / \ tCAS /
K by, - .
tRAD tCWL
pl—
tASR
(RAH LASC tCAH tasC | JCAH RWL tASR
—— .
ADDRES ROW COLUMN COLUMN ROW
AQ-A9 ADDRESS ADDRESS ADDRESS ADDRESS
- N
RCS {WCH tRCS tWCH
| 1CWL
p—
— A X A X WP
uw tWP
) ~ T mzC . :Ei :3:1 DZC S {DH
- -
DPUTS N DATA DATA
KXI DZO %% VALID DZO € VALID
DQ9-DQ16 < D7C > ICLZ tCLZ
OUTPUTS HIGH-Z
L fis) &
_ B KOEZ— "i tDH Dz o EZ] tD: tDH
R - [wopp A\ 7 " 10DD;
INPUTS DATA DATA
| [ \ VALID — VALID
DQ1-DQ8 C17
(CLZ,
OUTPUTS HIGH-Z
tOEZ
O {OEH tOEH
DZO| > -
P~ 1ODD « > ODD

=
S
=

MITSUBISHI

ELECTRIC Rev.B
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MITSUBISHI LSIs
Preliminary M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Upper/(Lower) Byte Write (Delayed Write)

RP
tRAS
— I 1RSH o 3
RAS {CSH i} -
- o . tPC . {(RPC
K Bl 2 ICRP
:cm: -2 - P f+
(CAS pam— -
CAS / \‘ 1CAS ‘/ ;25;'
K 7 ~ 7
(CAH 1ASC tCAH tASR
- -t
ADDR COLUMN COLUMN ROW
AD-A9 & ADDRESS |  ADDRESS ADDRESS
- .
RCS WCH RCS tWCH
ICWL
X —y [*" r
U_\V' \ tWP
%
{RCS
'A
Lw
(RCH\ / RCp
. DZC DS {DH DZC DS
R o
INPUTS \ DATA DATA
D20 VALID DZ0 VALID
A haiz (CLZ
DQ9-DQ16 ——

OUTPUTS HIGH-Z |
|
|

— 10EZ] 10EZ |

N - 1 |

+ > 10DD
DQ1-DQ8 CLZ
1CLZ j¢—nd
OUTPUTS HIGH-Z 7
tOEZ
{OEH
iDzq &5 OEH - -

MITSUBISHI
ELECTRIC Rev.B
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Preliminary

MITSUBISHI LSIs
M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-8S,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

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

27/31

{CPRH tRP
—_ tRAS - L -t -
RAS N -t B RSH : s =)
tCSH - /
- >~ | {PRWC |
_ y
(CRP | - RCD - - e ISP tRWL
i B T ICAS i gl
CAS L — .
/ \ tCWL
7 k
tASR {RAH tAS ICAH IASC {CAH tAS
ADDRESS ROW COLUMN COLUMN ROW
AQ-AS ADDRESS ADDRESS ADDRESS ADDRESS
tCPWD
RCS (CWD tCWL " RCS q ICWL
e Bt A o S —| -t WD " - >
uw f tAWD K WE| r h W
W -
L <‘ tAWD
(RWD - . > -
tDZQ :
< > DS D tDZC DS tDH
o it B e s -
p b
INPUTS \ } DATA >< DATA
/ A \ i VALID / A VALID
3 < > ICAC
tCAC
DQ9-DQI6- > DATA . ICPA DATA
UPPER VALID i VALID
1C r— p(’ 1IC £
OUTPUTS
A / A [
K7 -
(RAC
tDZC
DS (tDH tDZC DS OH
e it B A e B e >
p Y . 3
\ } DATA } DATA
INPUTS / \ VALID A \ VALID
5 AA 4 > AN
tCAC‘
tCAC >
1-DQ8
DI?OWDEQR > DATA (CpA DATA
VALID 1% VALID
o ng(’ 1 ’_jk/
OUTPUTS
A ) A [
KA~ -
tOEH
tDZ0 {OEA tOEH - tOEA
__ —
OE 0 tO!
/ _'\\k tODD tODD
MITSUBISHI
ELECTRIC Rev.B



Preliminary

MITSUBISHI LSIs
M5M44170AJ,L,TP,RT-6,-7,-8,-10,-6S,-7S,-85,-10S
FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Fast Page Mode Read-Upper/(Lower) Write, Read-Modify-Upper/(Lower) Write Cycle

{CPRH tRP
—_— tRAS -t P -t Lt
RAS [ B tRSH £ 3
ICSH - -
- - | IPRWC o
{CRP . y .
< tRCD ~_1CP (RWL
CAS - > tCAS >
CAS ! - — A+
/ \ o/
N A K
‘A:‘: RAH 1ASC 1CAH (tASC 1CAH |, |tasr
X
AO-A9 ROW COLUMN COLUMN ROW
ADDRESS ADDRESS ADDRESS ADDRESS
L
tCPWD
RCS tCWD ICWL mtg_s“ < . ICWL,
~— > |- o — ICWD - >
o L tAWD X | T, X[ e
: / tAWD
\ RWD | E . -t > X 2
RES g
- - ' , |
- : |
LW {RCH RCH 4 |
tRCB ‘ o ‘
(RRH ‘
. Dz¢ > DS {DH DZC DS DH
'
\ HIGH-Z } HIGH-Z
DATA VALID DATA VALID
INPUTS / TAA \ ATA VAL AA \ A
< > § ¥ K
DQ9-DQ16 LCAC | CPA tCAC
>
UPPER Lz g DATA bt DATA
. |vaLD £ X1 VALD
OUTPUTS y HIGH-Z k/
M ¥
| (RAC / /
) 7 -
(DZC > DZC
[ - o iC
\\ g2 ] \ HIGHZ | |
INPUTS
/ | 1AA \ / WAA \
DQ1-DQS A . :
LOWER DATA DATA
-\ |VALD VALID
OUTPUTS CLZ y
g
— u-
tDZO tOEA IOEH'
g
—_— X
OE 1 \
K 1ODD
MITSUBISHI
ELECTRIC Rev.B
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FAVAINALL T W . M5M441 70AJ’L,TP,RT-6,-7,-8,"1 O,'SS:'7S,-831-1 OS

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

Note 2 8 Self refresh sequence MITSUBISHI (MEMORY/ASIQC)
. Two refreshing ways shoud be used properly depending on the low pulse width (tRASS) of
RAS signal during self refresh period .

1.1In case of tRASS <300 ms
1.1 Distriduted refresh during Read / Write operation
(A) Timing Diagrams

Read / Write Cycle I Self Refresh Cycle l

Read / Write Cycle

tINSD tSND
tRASS<300ms )

=\ / |/

al——

Table 2 last refresh cycle first refresh cycle
Read / Write Cycle Read / Write —~ Self Refresh | Self Refresh —» Read / Write
CBR distributed refresh INSD + tSND & 164ms
RAS only distributed refresh INSD = 164 s tSND s 16 s

‘ (B) Definition of distributed refresh
Definition of CBR distributed refresh (Including extended refresh )
The CBR distributed refresh performs more then 1024 constant period (125 us max) CBR
cycles within 128 ms.

Definition of RAS only distributed refresh
All combination of nine row adress signals (AO - A9) are selected during 1024 constant period

(16 us max ) RAS only refresh cycles within 16.4 ms.
Note : Hidden refresh may be used instead of CBR refresh , RAS [TAS refresh may be used instead of RAS only refresh.

1.1.1. CBR distributed Refresh
@ Switching from read / write operation to self refresh operation.
The time interval from the falling edge of RAS signal in the last CBR refresh cycle during
read / write operation period to the falling edge of RAS signal at the start of self refres
operation should be set within tNSD (shown in table 2)
® Switching from self refresh operatlon to read / write operation.
The time interval from the rising edge of RAS signal at the end of self refresh opcrauon to
the falling edge of RAST signal in the first CBR refresh cycle during read / write operation
period should be set within tSND (shown in table 2)
1.1. 2 . RAS only distributed refresh

® Switching from read / write operation to self refresh operation.
The time interval tNSD from the falling edge of RAS signal in the last RAS only refresh

cycle during read / write operation period to the falling edge of RAT signal at the start of
self refresh operation should be set within 16 u s .

@ Switching from seif refresh operation to read / write operation.
The time interval (SND from the rising edge of RAS signal at the end of self refresh

‘ operation to the talling edge of RAST signal in the first CBR refresh cyclc during read /
write operation period should be set within 16 M“S.

MITSUBISHI
ELECTRIC rev. B
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TARGET SPEC- £ 15MA44170AJ, TP,RT-6,-6S,-7,-7S,-8,-8S,-10,-108

Preliminary FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

1.2 Burst refresh during Read / Write operation

(A) Timing diagram

Read / Write | Self Refresh I Read / Write
(NSB {RASS < 300 ms SNB
P /L_\
refresh cycles refresh cycles <l ——-
first 1023 cycles 1023 cycles last
refresh cycles refresh cycles
Table 3

Read / Write Cycle Read / Write — Self Refresh | Self Refresh —m~ Read / Write

CBR burst refresh INSB ES 16.4m s 1SNB S 16.4m s

RAS only burst refresh INSB + (SNB = 164ms

(B) Definition of burst refresh

Definition of CBR burst refresh
The ‘CBR burst refresh performs more then 1024 continuous CBR cycles within 16.4 ms.

Definition of RAS only burst refresh
All combination of ten row adress signals (A0 - A9) are selected during 1024 continuous RAS
only refresh cycles within 16.4 ms.
1.2.1. CBR distributed Refresh
@ Switching from read / write operation to self refresh operation.
The time interval tNSB from the falling edge of RAS signal in the first CBR refresh cycle
during read / write operation period to the falling edge of RAS signal at the start of self
refresh operation should be set within 16.4 ms .
@ Switching from self refresh operation to read / write operation.
The time interval tSNB from the rising edge of RAS signal at the end of self refresh operation
to the falling edge of RAS signal in the last CBR refresh cycle during read / write operation
period should be set within 16.4 ms.

1.2.2 . RAS only distributed refresh
® Switching from read / write operation to self refresh operation.
The time interval from the falling edge of RAS signal in the first RAS only refresh cycle
during read / write operation period to the falling edge of RAS signal at the start of self
refresh operation should be set within tNSB (shown in table 3)

@ Switching from self refresh operation to read / write operation.
The time interval from the rising edge of RAS signal at the end of self refresh operation
to the falling edge of KAS signal in the last RAS only refresh cycle during read / write
operation period should be set within tSNB (shown in table 3)

MITSUBISHI
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TARGET SPEC

Preliminary

M5M44170AJ, TP,RT-6,-6S,-7,-7S,-8,-8S,-10,-10S

FAST PAGE MODE 4,194,304-BIT(262,144-WORD BY 16-BIT) DYNAMIC RAM

. 2. In case of tRASS 23 0 O ms
Timing diagram - (A)

RAS

Read / write I Self Refresh

l I Read / write

INSDS16.4 ms SNDS16.4 ms
tRASS = 300ms
il
last first

refresh cycle

Timing diagram - (B)

Read / write I Self Refresh

refresh cycle

Read / write

{REF=16.4 ms

tRASS £ 300 ms

tREF£16.4 ms

A

RAS
refresh cycle refresh cycle
1024 cycl 1024 cycl
Table 4 cycles cycles
Read / Write Cycle Read / Write —®» Self Refresh | Self Refresh —#»Read / Write
CBR distributed refresh Timing Diagram— A Timing Diagram— A
RAS only distributed o )
CBR burst refresh Timing Diagram —B Timing Diagram—B
RAS_only burst refresh
(B) Definition of refresh

The same as 1.1-(B) and 1.2-(B).

2. 1.1 CBRdistributed refresh
® Switing from read / write operation to self refresh operation .

The time interval tNSD from the falling edge of RAS signal in the last CBR refreh
cycle during read / write operation period to the falling edge of RAS signal at the
start of self refresh operation should be set within 16.4 ms .

® Switing from self refresh operation to read / write operation .
The time interval tSND from the rising edge of RAS signal at the end of self refresh
operation to the falling edge of RAS signal in the first CBR refresh cycle during read

/ write operation period should be set within 16.4 ms .

2. 1.2 RAS only distributed , CBR burst , RAS only burst refresh

@ Before and after the self refresh , 1024 refresh cycles should be executed within

16.4 ms for each refresh operation .
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