MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

h

F18M1-J57ATXX
F116 M -J57ATX X

Ix2Mx32bit DRAM Card [ M
2x2Mx32bit DRAM Card

Connector Type

Two-piece 88-pin

DESCRIPTION

These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver. 2.1,

These cards are made using industry standard 2 M
X 8 Dynamic RAM and interface IC' s in TSOP,

FEATURES APPLICATIONS
w Operating Voitage Vec=3.3VX 5% Main/expansion memory unit for Personal Computer.
® All inputs except RAS inputs are buffered. Laser-Printer, FAX etc.
= Standard card size : 54mm (W) %85 6mm (L)
X3.3mm (T)
® 88pin 2 piece connector type.
mode and Page mode functions are available.
s Extended refresh is available. (128ms/2048cycle)

PRODUCT LIST

i Qutline

X drawing

Connector ‘ Number of
type | pins

Product] ftem | Memory | DataBus | Accesstime
% ' Type nam\e\\ | capacity | width {(bits} | (tRac)(ns)
") 1

Vo1 | MFIBMI-JSTATXX | smB | 32 | 0

— e T
M2 | MF116M-JSTATXX 16MB | (withiout parity) |

Two-piece | 83 | 83P-002
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DYNAMIC RAM CARDS

PIN ASSIGNMENT

F;q;n ! Symbol | Function F;“un © Symbol 2 Function
1 GND Ground 4 |GND | Ground

2 1DQO | % [ DQI8 i)

5 DO } a1 |pais |

4 1DQ2 | 48 1 DQ20 . |

5 'DQ3 > Data /0 49 DQ2y Pl

6§ DO4 s0 |pazz | [Detel/0

7 .DQ5 || 51 1DQ2a |

8 pas ! 52 {DQ24 I

9 iNC ! No connection 53 | DQ2S !

10 oar Data 1/0 54 NC | No connection

1M Ve | Power supply voltage 55 | NC i No connection

12 «\ NC ' No connection 56 1‘ GND il Ground

:3 22 : } Address input ;; ’ 2; :

15 . NC I No connection 58 A5 | * Address input

16 (A4 | Address input 60 AT P

T Veo | Power supply voltage 61 A9 !

18 A8 o 62 | NC | No connection

19 A8 i | Address input 63 | GND " Ground

20 A10 i 64 ' NC ' No connection

21 i NC i No connection 65 RAST | Row address strobe 1 (NC for N 1)
22 {RASD | Row sddress strobe 0 66 | CAS2 | Column address strobe 2
23 | CAS0 : Column address strobe 0 67 | GND | Ground

24 'TAST | Column address strobe 1 68 |CAS3 ! Column address strobe 3
25  Vcge | Power supply voltage 69 | RAS3 | Row address strobe3 ({NC forNo 1)
26 | RASZ | Row address strobe?2 70 ( WE | Write enable

21 INC | No connection 71 | PDI | Presence detect |

28 | PD2 " Presence detect 2 72 1 PD3 | Presence detect 3

29 PD4 . Presence detect 4 13 1 GND ! Ground

30 PD6 i Presence detect 6 14 | PDS . Presence datect 5

31 | NC Yo ) B PDT | Presence detect 7

32 INC - j Noconnection 6 | PD3 | Presence detect 8

33 | NC No connection 77 NC No connection

34 !DQ9  |Datal/Q 78 PD9 " Presence detect 9

35 Vee | Power supply voltage 79 NC  No connection

3  DQi0 | Datal/0 80 jpazm ||

37 | NC ! No connection st DQ28 ;|

38 DA 82 (DQ2s |

39 DQtz | 83 1DQ30 i

0 Doz || sa poy | [Pewl/0

4 Do | [ Dealo 8 Da |

42 0Qis 86 ‘ DQ33 b

43 'pae | 87 . DQ3 |,

44 ; GND | Ground 88 | GND - Ground

Product la PD6 [PDT [PD8 [ PD9
No 1 "NC [GND | NC [GND | NC |
M2 | NC NC | GND|GND|GND GND NC  GND, NC

ELECTRIC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

FUNCTION TABLE

input input/output
Operation I N —— lumn ) Refresh Note
RAS TAS WE AS;":SS /(\:Zdress input | output
Read ACT ACT | NAC APD APD OPN VLD YES Page mode
Early write ACT ACT ACT APD APD VLD OPN YES indentical
RASonly refresh ACT NAC DNC APD DNC DNC OPN YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC ~ OPN YES
Self refresh ACT ACT NAC DNC . DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC : OPN NO

Note 1 : ACT : active, NAC : nonactive, DNC : don'tcare, VLD ;:valid, APD : applied, OPN : open
Don't be active the even and odd No. RASs at the same time. (Read/Early write cycle only)

ABSOLUTE MAXIMUM RATINGS

o Ratings )
Symbol Parameter Conditions Unit
No. 1 | No. 2
Vee Supply voltage —0.5~4.6 \%
Vi Input voltage With respect to GND —0.5~4.6 v
Vo Qutput voltags —~0.5~4.6 Vv
1o Qutput current 50 mA
Pg Power diss:pation Ta=25C ‘ 4 8 w
Topr QOperating temperature | 0~55 k¥
Tstg XLStorage temperature ) ; —40~80 T

RECOMMENDED OPERATING CONDITIONS (Ta= 0~55C, unless otherwise noted): (Note2)

1 Limits ; )
Symbol i Paramater - > L Unit
Min. Typ. Max.
Vee Supply voltage 3.135 3.3 3. 465 A
GND Supply voltage 0 0 [} VA‘
Vin High input voltage 2.0 Vee v
ViL Low input voltage 0 0.8 Vv

Note 2 : With respect to GND

R
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ELECTRICAL CHARACTERISTICS (Ta=0~55C, Vcc=3.3VE5%, GND=0V): (Note3)
! ! \ Limits ;
| . Mi T T T M ‘
Symbol i Parameter Test condition Lv — &fh_._.‘;_'j _______ ‘._.i’ T pm— Mz]sx i Unit
j | Typ. |
5 No. 1 o M2 P L Nt ’ N 2
| High autput _ | | T
VOoH iVOltage loH=—~2mA 2.4 w 5 Vce I Vv
| Low output ‘ T 1
vV - i ;
ot {vo!tage foL.=2ZmA i 0 ! ] 0.4 ] v
1 —_ SO SO N ) H . — -
! Off-stage x ; i !
< < - — ! | FE
toz output current 0V=VouTEVee ] 10 20 E : 10 1 20 A
‘‘‘‘‘‘ T ‘7‘“”""““;‘\;;;” ;\7‘” | T ! ! I i
i = V(N cc { _ - : H !
iy | Input current Other input pins=0 V 20 i 20 ? ‘ 20 ! 20 u A
B P VS W —+ ; — > -
j Average supply RAS, CAS cycling ! ! ! j
lectiavy! Surrent fram Ve, o = min ‘ ! a0 a0 A
¢ (AV)} operating OF:”C utvgcen o | ] a
| (Noted, 5, 6) putop § ! f i !
. R . t e
K Supply current RAS=CASzVce- | | . "
N 0.2V, other input pins : ! [ i :
|CC2(AV/§ fr}o[\‘rg‘[;/.?fi. standby 2Vce—0.2V orS0.2V,| ; E 30 f 50 } mA
P ’ output open | : \ i | i
, Average supply RAS ovoling | r : i |
L current from VCC. | aya L = | ! [ | !
lcca(Awi refreshing EAS=n\w/vlnH output open i | 0 : 0 | mA
(Noted, 6) | TR ) putop i ;
- f L SR et ;
Average supply | BAS=ViL : | j ]
current from Vg, | = - : . : , i
lccdiav) - CAS cycling ! 320 : 340 mA
Page-Mode | tRC=min, output open: ! i i ‘ |
(Noted, 5, 6) | ' ; | | a | !
o S i : —
Average supply | ) | : : ; | :
current from Vcc, | CAS before RAS I | ‘ !
jccboav) CAS before RAS { refresh cycling i i i ; 490 . 970 L mA
{ reiresh mode "tRC=min, output open! ' ) | !
(Noted, 6) ‘ ‘» L i
| TAS before RAS ! | ‘ ;
| Average supply | refresh cycling !
lcurrent from Vce, | WEZVge—0.2V I : i
(c(;!%(A\/‘)?¢ Extended refresh | other input pins2Veg—0.2V 1 ; i 7.0 i 3.0 ‘ mA
i mode !{oréD.ZV. output open { . [ ! i
I {NoteT) tRC=62.545(tRAS= ! ! ‘ :
| tRASMIN~ 1 13§) 4 i i ;
| Averege supply | pxs-tRSs0 oy, | | | %
tcurrent fram Vee. PR ! i i !
| WE = —Q. 7. : X
cefav) Seif refresh mode \‘ouE u:/OCCGnO v j i ; ) 0 ; 8.0 ; mA
(Note 7 ) { P P | : ; | i

Note 3 : Current flowing into @ CARD is positive, out is negative,

4 :lcct (AV).iccd (A

V), lcc4 (AV) endliccé

{(AV) are dependent on cycle rate.

Specified values are obtained at the fastest cycle rate.

5 :icel
Specified values are ob

tained with the outputs open.

(AV) and lcc4 [AV) are dependent on output lnading.

§ : Column Address can be changed once or less while RAS=V 1 and CAS= V.

ELECTRIC
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SWITCHING CHARACTERISTICS (Ta=0~55C, Vcc=3.3VE59%, GND=0V): (NoteT)

| Limits
Symbot ; Parameter e e Ut
& | Min I Max

tcac Access time f-om CAS ¢ Notes 9) ‘ < ns_|

tRAC Access time from RAS ¢ NoteB 10) 'r 70 ns

tCAA 1 Column Address access tnme \Nmes 1) | 42 ns

tOFF Outpqt disable time after CAS high (Notel2) : 0 { 27 ns
Note 7 : An initial pause of 500 v sec is required after power-up foliowed by any 8 RAS or RAS/CAS cycles before proper device

10 :
"
12

operation is achieved. Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are
required after prolonged periods of RAS inactivity before proper device operation is achieved.

: Measured with a load circuit equivalent 1o 2 TTL {oads and 180pF.
: Assume that tRCD ZIRCD(max) and tASCZLASC(max).

Assume that IRCDSIRCD(max) 8nd TRADSIRAD (max ).

: Assume that tRAD ZtRAD (max) and tASCE tASC(max).

tOFF(max) define the time at which the output achieves the high impedance state (No. 1: [lout | 10z A, No. 2
{tout] =202 A) and are not reference 10 VOH (min) Or VOL{max).

TIMING REQUIREMENTS (Ta=0~5C, Vcc=3.3V5%, GND=0V): (Notel13. 14)

1 Limits i )
Symbol Parameter - Unit
Min. Max.
IREF Refresh cycle nme 32 ms
tREE  Refresh cycle time {CAS pafore RAS rafresh cycling) 128 ms
tRP | RAS high pulse w‘dth 50 : ] ns
tRED ‘ Delay time, F(AS low to CAS IowrNotelS) T 43 ns |

Row address hoid time after BAS low ‘ 10

tR A H e e ettm At e ot e P .
tcan \ Column address hold time ‘after CAS low 15 . ns |
tT ! [ Transition time (Noxe19) X 3 50 ns
Note 13 : The timing requirements are assumed t7= 5 ns,
14 Vis(min) and Vi {max) are reference levels far measuring timing of input signals,
15 : trReD(max ) is specified as a reference point only,
If tRCD ZtRCD(Max |, access time 1s defined as tcac and tcaa.
16 : tecpp requirement is appliceble for all RAS/CAS cycles.
17 . traD(max) is specified as a reference point only,
IftraDZtRAD{mMax) and tASC=tasc{max}, access time is assumead by tCcaa for read cycle.
18 : tascimax) is specified as a reference pornt only of address access time,
19 : tT is measured between Vin(min) and ViL(max),
MITSUBISHI 2—95
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Read and Refresh Cycles

Symbol '[ Paran’wjeter Lw-~‘££n~is~————~; Unit
o - 1 - Min | Max }
tRC I Read cycle time ’ 130 ! nsh—
tRAS RAS low pulse widt'ljf—m"wu‘h; o T e o 0 L 10000“7 hs
tCAS CAS low puise width i 20 !
tesH CAS hold time after RAS low__ B S T | i
RSH RAS hold time after CAS low i | 27 ns
[ tRsc T I Read setup time before CAS low R I 5 ns
tRCH | Read hold time after CAS hng;;* o vA o o o Bu,r Mkﬂﬁf ns |
tRRH Read hold time after RAS high T ; 0 1 hs
Write Cycle (Early Write) ‘\
Symbol Paramater L Limits i Unit
I ; Min. Max. |
[we Write cycle time S o T T T
—TF;:S:#“A?TA:?E pulse width ) i ns
tcAs "5§§ low pulse width
tcsh | CAS nold time after RAS low
tRSH IRAS hold time after CAS low
twes " Write setup time before CAS iow
weH Write hold time after CAS low
105 Data aetup time T .
IDH | Data hold time after CAS low ) | o T ‘1’{_‘5“1»‘” T s
Page Mode Cycle (Resad, Early Write)
{ { Limits !
Symbol i Paramet?r ~-~Nﬂ‘m-~f--.-— Maqu Unit
I S — 4
tpC | Read, Write cycle time R | 55 ~ ns |
tcp I'CAS high pulse width ! 0 ns
| tRas RAS low pulse width ( Note20) s 100000 | ns
Note 20.: tras{min} is specified by the following formula as two cycles of C CAS input are executed.
tras{imin} =tcgH (min) +tpc(min). i
CAS before RAS Refresh Cycls (Note2t)
{ : i Limits i
Symbol ; Parameta:r ;‘l\.ﬁw‘-*ﬁﬁl\*ﬂ‘a;" Unit
tcsR TAS setup time for CAS before RAS refrash | 0 ns
tCHR TAS hold time for CAS before RAS refresh | T 15 | ns
Note 21 : Eight or more CAS before RAS cycles are nencessarvi ior proper operation of CAS before RAS refresh mode.
Seit Refresh Cycle
\ ; Limits J Unit
_:y_riti)'_’jw“ ’—ﬁ~~w—~_)_P’arzaihetenf ~ Min Max ﬁ "
{RASS l‘ ES‘: low pulse width o N 100 i § us
1RPS ; CAS high pulse width : 130 _ons |
ICHS } RAS hold time after RAS high R -50 ons
;
i
Sl
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TIMING DIAGRAMS (Note 22)
Read Cycle
tRC
IRAS 'RP
tCsH
Vin J Y
RAS \ /
ViL ) |
tCRP tReD tRSH tRPC tCRP
"’@’ tcas ™ Ih
ViH >y |
OO
TAS RRIXLRRSKL] |
2500RGKIES | !
ViL {IXXXAY =
' T
tasSR RAD een AT
IRAL tCAH 1
. tASG A
VIH ST T 4
IR Row AN COLUMN ROW
Ag~Arg R 2202500 %%
0 ViL .:0:0:.:0:.:0:.:4 ADDRESS ‘:.:0:’200’0, ADPRESS ADDRESS
i | tRRH
TRCY ‘L__, [
VI H TS l
WE aesesstesstste%s! :
V1 XRRRRRRA |
! cAC
e 2% tRCH
¥
fcAa GFF
VoH .
bae Hi-Z { patavarip
~DasM \ y
tRAC
Note 22 @ .0:0:03000:’::: Indicates the don't care input.
Rae% %% % %%

ELECTRIC
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Early Write Cycle

Py
w

O
I
w

Ag~Aijg

ViH

Vin

ViL

ViH

ViL

twe
tCsH tRP
tRAS
\ / \

tRPC fCRP

tCRP tRCD TRSH

tcAs )1
\ /
LASR| | tRAK tASC ICAH tASR
v bl L
N NN N NN N/

s QoL ih
R ADDRESS ADDRESS
wWeH

twes r’

7 NN AN AN NI A AN N R NANA L2 NN NN PN NN RPN AN NN RN AR AR AN NN
R ETIT Aoy
ORI RARHRLHH AR ILIEERK LY RS TRALLRARHALCRRRES

IDH
SENE NN AN PN A A I A T A AL NP A PN
QKKK L I SRS IRK KIS
Doetedesetateltel DATA VALID S IR HLIRL IR
(Peto%ele¥ete e R RIS REEIRIRL

2—98
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RAS only Refresh Cycle {Note23)

tRC
tRP
v tRAS
y —

RAS \ / \

ViL

tCRP tRPC  tCRP

ViH
CAS SRR

Vi KRR

tasR| | tRAH
-
V; . . o
tH TRRRTIA ROW S HANAKLK ROW

Ao~An XIRRIILLN ADDRESS RRRSIEERLLRL ADDR

Vi KEXXXAXX) bs% 0.0.0.0.0.0.0.00 DDRESS
pag VoM Hi-Z
~DQ% v

Note 23 : WE =don’ t care,
CAS before RAS Refresh Cycle (Note24)
tRC TRC
tRAS tRAS

Viy ———— \
RAS \ / \ / \

ViL tRP tRP

tCHR trpc (CSR tCHR

J

VIH

et et e e e e e e e e e tetetetetetatetetete SRS HIRELLILIHIRELLK

Ag~A1p R X R ORI HAIILRUELL AR HAXLRAHARI AN

Vil ORI R R I R R I R RN

VoH )
0Qo ° Hi-Z
~DQ34

VoL

Note 24 : WE=Vn

ELECTRIC
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Page-Mode Read Cycle

tRP
IRAS
Vi —————— / I
RAS vy \ —_
tCsH tpc . N
tcrp tRCD tcp cP RSH
l-<—j ICAS tcas tICAS
Vi TRRIIIRRL f y
13 K \ / / \ /
S vy SRR J
tRAD .
t tRAH t tASC| [tCAH AsCl | tcan!,
ASR tascle CAH il | ket tASR
VIH T 4 J
ORI ROW coLumMN LY oLUMN N ROW
A Sssssso anDREss )@i ADDRESS- 1 @ { 585 E‘@-z@@ﬁo Rits 3 ADDRESS
L XKL
tRA
tRCH
tRCS TRCH < {RCH E : e 5
tRCs RCS
VI S OS0T0T0S0Te
SECHRIKLHLAS RERRRRERRK
WE L R TR RO
tcac : :
e —9‘ LOF F tCAC Fd tCAC OFF
10 AA <1 | _iCAA [OFfl_ Taa OF !
pao  “OH Hi-Z 7/ DaTA DATA DATA >
~ - \VALID’I IVALID- 2§ VALID-3)
Doy VoL
% IRAC

oo
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Page-Mode Early Write Cycle

trp

tRAS

ViH

2

(%4

<

=
—t
T~

tesH tPC
tRCD ] tep tcp tRSH ;
91 tcas tcas tCAS
2w e
J— |
- ] N
tasR | [tRAH tasc | |tcan tcaH tcan :
he—on] - !e tASC Fe=] =—={ tASR -4
ViH ‘ -—
Ag~h ROW COLUMN COL%MN / MN ROW
0~ AL ADDRESS ADDRESS- 1 ADDRESS-2 SRR ADPRESS-S_ ADDRESS
ViL ) i —_—
wes| | tweH twes | tweH twes | i tweH
WE
R
it
tOH S0s.| JIDH {téizi ke,
V 1 M AA R KA F K ARSI AANAD RPN N A PR AR KA
R SRR f R
000 SRR R RN T VALID A VLD ¢ RS
~Da3x " 020 e Te 00 %0t % %6 4% % %0 %% %6 %% ] 00%0%6 %% %6 %% 20 % %00 %0 e %%
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Self Refresh Cyclie (Note 25,

26)

tRP tRPS

ViH r tRASS Ir
RAS — ! 7 (.

v tRPC tRPC tcRp

L L—————'e-
tcPN
‘ tcHs

Vid 2 ICSR / 3
As /

Vi

tASR

v N — — .

e R IR oW
~ B0 0L E 0000 009,00 609800 8.0 53000000000 0.0.00.00 0000000000040

vie G0 R R R R R R R RHARRS
Doo Vit
~DQ34 Hi-Z

Vi

Note 25 : WE= VIR

K
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Note 26 : SELF REFRESH ENTRY & EXIT CONDITIONS

(11n case of distributed refresh
The last/first full refresh cycles (2 K) must be made within tns/tsn before/after self refresh, on the can-

dition of tNs = 32ms and tsn = 32ms,

“ tns tsN |
?‘ { I i
T T T T 1
,,,,, [ b l | |
| ] t | } ,,,,, ’ I ,,,,,,,,,,,
R N P
DISTRIBUTED REFRESH DISTRIBUTED REFRESH
{2 K/32msy {2 K/32ms>

(2)in case of burst refresh
The last/first full refresh cycles (2 K) must be made within tns/tsn before/after self refresh, on the con-

dition of tNs+1isn = 32ms,

NS tSN
e

i
|
i

LR ] H’ﬂ T

BURST REFRESH BURST REFRESH
{2K/32ms> {2K/32ms>

MITSUBISHI _
)\ELECTHC 2103



