MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

32/36-bit Data Bus
Dynamic RAM Card

Connector Type

Two-piece 88-pin

TXATXX

- e
1
r-rrr

DESCRIPTION

These DRAM CARDs are developed based on
JEIDA DRAM CARD GUIDELINE Ver.2.0.

These cards are made using industry standard 1 M
X 4 and 1 MX 1 Dynamic RAM and interface IC’ s
in TSOP,

FEATURES
m All inputs except RAS inputs are buffered.

APPLICATIONS
Main/expansion memory unit for Personal Computer.

® Standard card size : 54mm (W) X85 6mm (L) Laser-Printer, FAX etc.

xX3.3mm (T)
m 88pin 2 piece connector type.
® RAS only refresh mode, CAS before RAS refresh

mode and Page mode functions are available.
m Extended refresh is available. (128ms/1024cycle)
PRODUCT LIST
Product ltem Memory Data Bus Access time Connector Number of Outline

e Type name capacity width (bits) (trac)(ns) type pins drawing
No 1 MF14M 1 -LITATXX 32 70
Ne2 | MF14M1-LIBATXX A MB (without parity) 80
No. 8 MF14M 1 -L2TATXX 36 70
No. 4 MF14M 1 -L28ATXX (with parity) 80

Two-plece 88 88P -001
No5 | MFIS8M1-L1TATXX 32 70
No. 6 MF18M 1 -LISBATXX s MB (without parity) 80
N7 | MF18M1-L2TATXX 36 70
No8 | MF18M1-L2BATXX {with parity) 30
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

PIN ASSIGNMENT

F;&Ln Symbol Function F;\ILH Symbol Function
1 GND Ground 45 | GND Ground

2 DQo 46 DQ1g

3 bQ1 47 DQ19

4 DG2 48 DQ2o

5 bDa3 Data 1/0 49 DQz2t

6 |DQ4 50 |DQz2 Data 1/0

7 DQs 51 DQ23

8 DQs 52 DQ24

9 Vce Power supply voltage 53 [ DQ25

10 DQ7 Data I/0 54 DQ26 Data I/0 (NC forNe. 1, 2, 5, 6)
1 NC No connection 55 NC No connection

12 {DQ38 Data 1/0 (NC for No.1, 2, 5, 6) 5 | GND Ground

:i : g } Address Input :; 2;

15 Vce Power supply voltage 59 | A5 Address input

18 A4 Address input 60 |AT

17 NC No connection 61 A9

18 A6 62 NC No connection

19 A8 } Address input 6 |GND | Ground

20 | NC . 64 [ NC No connection

21 |NC } No connection 85 |RAS1 | Row address strobe1 (NC for Mo 1, 2, 3, 4)
22 RASO Row address strobe 0 66 |CAS2 Column address strobe 2
23 | CASO Column address strobe 0 67 | GND Ground

24 [ CAS1 Column address strobe 1 68 | CAS3 Column address strobe 3
25 [ NC No connection 69 | RAS3 Row address strobe 3 (NC forNo. 1, 2, 3, 4)
26 | RAS2 Row address strobe 2 70 |WE Write enable

27 Vce Power supply voltage 71 PD 1 Presence detect 1

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

29 PD 4 Presence detect 4 73 GND Ground

30 |PD6 Presence detect 6 T4 PD 5 Presence detect §

31 NC 75 PD 7 Presence detect 7

32 NC } No connection 76 | PD38 Presence detect 8

33 DQ17 Data I/0 (NC for Ne. 1, 2, 5, 6) 77 NC .

3 |[pasg Data I/0 78 I NC } No connection

35 NC No connection 79 | DQ3S5 Data 1/0 (NC forNat, 2,5, 6)
36 DQio Data 1/0 80 DQ27

37 Vee Power supply voltage 81 DQ28

38 DOt 82 DQ29

39 DQ12 83 DQ3o

0 |Dai3 84 | DQ3I Data 170

41 |Da4 Dete 1/0 85 | DQ32

42 DQ15 86 DQ33

43 DQi1e 87 DQ34

44 GND Ground 88 GND Ground

PD Pin Table

Producthe |[PDt1 |PD2 |PD3 |PD4 |PD5 |PDS [ PDT [PD8

Ne 1, No3 GND | NC | GND | GND | NC | GND| NC NC

N2, Nod GND | NC | GND | GND | NC NC | GND NC

No.5, No7 GND | NC | GND | GND | GND | GND | NC NC

Ne.6, NoB GND | NC | GND | GND |GND | NC | GND| NC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.1, 2)

Vcc

Vce

Vece

Vce

A9 —] -
As— L {a0~9 R85
A6 —1 CAS —D Q32
A5 —] TE X x - D Q31
AS WE (1Mx4Bit)x 2 D30
ﬁg——— RE-DRIVE —3829

| OE - — 28
Al—| BUFFERS J HAS Dz
A ] |

C — - Dae2s
c — |- D Q24
CASD —] L 1Ao0~9 |- D Q23
WE —1 N TAS (1MX4Bit)x 2 —D Q22
LA — D Qa1
WE D Q20
ﬁ RAS —DQ19
RASZ ,S DQ1s
RAS0O ]
GND RAS | -Da1ts
GND A0~9 -pDaQis
GND — -DQ14
GND CAS —DaQ13
GND el (IMX4Bit)xX 2 L _parz
GND WE pal
GND -pan
GND BE —-pDa1o
J0OE DQ9
1
—a -DQ 7
L RAS D3 &
A0D~9 l-Das
CAS 1 MX x [~ DG4
CAS ( 4BiIt) X 2 Do
WE -Da2
0E —DaQ1
J -Dao
BLOCK DIAGRAM (No.3, 4)
\\;cc ]
cc A0~9
Veeo (1Mx 1B
Vcec T %AES HAS D/QI__ D@G3s
A9 — .

—_ - - — D Q34
e pe — o
AT CAS (IMx 4B x 2 — D Q3]
A4 — — WE — D Q30
A3 —] RE-DRIVE 5E —ngg

— [ [

A2 1  BUFFERS RAS — DAz
- ] I AQ0~9 (1 MX1BID
CAS3 — [ 1 CAS [
(. H &A e D/Q D Q26
CAST —]
CAS0 —] - D Q25
WE— Ao =
L =xs (1Mx4BI) X 2 ng?
| g [
oF s —pan
.
BASZ RAS DQis
RASO
= A5~ o CIMeT D/aG pQi7
> 1 [
e = o
GND —]lAa0~9 RAS —DQ1is
GND —DQ14
GND CTAS (1 M>X 4Bi1t) X 2 [— DQ13
GND — —Da12
gND T & — 3810
G-VV—'E — L*"DQS!
H] —_ RAS
| EAs ° (1 Mx 1Bt D/QF—nDaG 8
Tao~s RAS 241
cAS (IMxaBID X 2 :Bgi
— DG 3
o= —581
CE —Dbado
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

BLOCK DIAGRAM (No.5, 6)

Vece

Vee

Vec

Vee— — D Q34
as ] —ADQ~9 |- D Q33
As—] CAS - Da32
ﬁg: - — DQ31
As—] WE (1MX 4B X 4 a5
A3—] RE-DRIVE BE . [~ DQzs
A1—| BUFFERS RAS ! RAS - o

pre—— L )

o —

DQ25
cas: — —DGo24
CAS0 —| A0~ ' . _gggg

WE TAS (1Mx4Bit)x 4 — 5 Q21

W_E - :DQZD

OF RAS : RAS [ DpaQie

.| T T DQ18

% L — DQ16
GND .

eno | {Ag~g9 RAS RAS [ pats

GND X 041

GND CAS (1MX 4Bit) x 4 Doz

gﬁg WE . -DQn

GND J0E :881:

T I

—— l—DQ 7

RAS RAS l-DQ s

—A0~9 : —pas

it . -DaQ 4

CAS (1Mx 4Bi) x4 l_bas

WE —-DaQ 2

i —~DaQ 1

5OE —-0DQo

BLOCK DIAGRAM (No.7, 8)

vee {209 (IMx1BiDx 2
Vce | =AS ’ it QI—— o35
¥CC§ ""l WE "AS : ®AS D/ D
cc : :
— D Q34
AE A =h
= (1MX 4B % 4 — B35
Ais (s — 5822
A3 — N .
At RE-DRIVE OE HAS | TRAS —— DQ27
A5 BUFFERS 4= Sas C1IMx 1Box2 o oaze
—_ = : )
ﬁ 2_ WE RAS _: TRAS
CAS1— =  sazs
e ] A0—~2 | — DQ24
WET — D Q23
11 EA8 (1MX 4Bit)X 4 — bgz2
% o i — g2
% ',A i L — DQ1s
|
= ~ .~ _RAS
_& ° C1 M> 1B X 2 D/Qf— DQIT
GND
gNB 1 0~19 RAS : RAS — DQ16
: | S
N —
gNB CAS {(1MX4BIDX 4 — 2413
SNB ] Ve —— DQ11
&NB OE — DQ10
v — Das
H— ~ RAS : RAS
_gg N (1M 1BI1t) X 2 bD/al—.DQ 8
RAS H RAS DQ7
oo | —23¢
Ef*_s (1IMX4Bit)x 4 :gg%
L { WE |
OE ' — DO 1
— Do
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS
FUNCTION TABLE
input input/output
Operation N - J— Row Column Refresh Note
RAS CAS WE Address | Address nput output
Read ACT ACT NAC APD APD OPN VLD YES Page mode
Early write ACT ACT ACT APD APD VLD 0PN YES indentical
RAS only refresh ACT NAC DNC APD DNC DNC OPN YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC | DNC DNC OPN NO
Note t : ACT : active, NAC : nonactive, DNC : don’tcare, VLD :vahd, APD : applied, OPN : open
Don' t be active more than two RASs at the same time.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vce Supply voltage =0.5~7 v
1 Input voltage With respect to GND -0.5~Vcc+0.5 (TV max.) Y
Vo Output voltage =0.5~7 \
lo Output current 50 mA
P4 Power dissipation Ta=25C 8 w
Topr Operating temperature 0~55 C
Tstg Storage temperature —40~380 T
RECOMMENDED OPERATING CONDITIONS (Ta=0~55C, unless otherwise noted): (Note2)
Limits i
Symbol Parameter - Unit
Min. Typ. Max.
Vce Supply voltage 4.75 5 5.25 vV
GND Supply voitage 0 0 0 1)
ViL Low input voltage 0 0.8 \
ViH High input voltage 0.7XVce Vee \"
Note 2 : With respect to GND
3—7
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

ELECTRICAL CHARACTERISTICS

(Ta= 0~55C, Vcc=5Vx5%, GND=0V): (Note3)

Limits
Symbol! Parameter Test condition Min. T Max. Unit
m;mzmgglmg P Mo 1 {No 2 [Na 3 [Na 4 |Na5 |No.6 N7 N8
High output
=- . \
VoH voltage loH 5mA 2.4 Vce
Low output _
VoL voltage loL=4.2mA 0 0.4 v
Off-stage <
= = - - - - 10 2 20| 20 20| nA
loz output current 0V=EVouTrsVce 10{—10]—20(—20 10{ 10 10 0 u“
V=VINSVce —40| —60| —40| —
i Input current Other input ping= 0 v | 40| —60| 40| —60 40| 40| 60| 60 40| 40| 60| 60} uA
| —
lccicav) ce tRC=twC=min, 800 | T00 (1120 980 | 820 7301150 |1010{mA
operating output open
(Noted, 5) putop
RAS=CAS=VH. 20| 20| 28| 28| 36| 36| 52| 52
output open
IeC2(av) Supply current RAS=CASZ_Vcc—_ mA
from Vce, standby| 0.2V, other input pins s| sl sl s ol o 10| 10
=Vee—0.2Vor=0.2V,
output open
current trom Vi, | RAS oyching,
lcc3cavy refrashing ce CAS=VIH 800| 7001120 980 | 820| 7301150 (1010 | mA
(Note 4) tRC=mIn, output open
e e | RS-V
1eCdAV)| pace Mode CC | TAS eyciing 960| 9001240 1140| 980 | 930 (1270|1170 | mA
(Noted, 5) tRC=min, output open
Average supply
current from Ve, | CAS before RAS
Iccbeav)j CAS before RAS | refresh cycling 720! 6201040 900| 740 650 [1070| 930 mA
refresh mode tRC=min, outputopen
(Note 4)
Note 8 : Current flowing into a CARD is positive, out 1s negative.
4 :lcctcavy, lcc3avy lec 4 cav)and fcc 6 (av) are dependent on cycle rate, Specified values are obtained at the
fastest cycle rate.
5 :lce 1 (av) and Icc 4 (av) are dependent on output loading. Specified values are obtained with the outputs open.

M 249825 pO27009 10T WA
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

SWITCHING CHARACTERISTICS (Ta=0~55C, Vee=5V+5%, GND=0V): (Note6)

Limits
Symbol Parameter No2,Nod,No6,N.8 | Not,Ne3,Ma5,NM7 | Unit
Min. Max. Min. Max.
tcAC Access time from CAS (NoteT, 8) 30 21 ns
tRAC Access time from RAS (Note7, 8) 80 70 ns
tcAA Column Address access time (Note7, 10) 50 45 ns
toFF Output disable time after CAS high (Notelt) 0 30 0 25 ns
Note 6 : An imtial pause of 500 x sec is required after power-up followed by any 8 RAS or RAS/CAS \S cycles before proper device

w0 oo~

-0

operation 1s achieved. Note that RAS \S may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles ere
required after prolonged periods of RAS inactivity before proper device operation is achieved.

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

¢ Assume that tRCD 2tRCD(max) and tASCZtASC(max).

: Assume that tRCD StRCD(max) and tRAD S tRAD(max).

: Assume that tRAD2tRAD(max) and tASCStASC(mex).

: tOFF(max) define the time at which the output achieves the high impedance state ( | {out | 104 Aor 20z A) and are

not reference to VOH (min) Or VOL(max).

TIMING REQUIREMENTS (Ta=0~55C, Vcc=5V+5%, GND=0V): (Notel2, 13)

Limits
Symbol Parameter No2,Nod4, No6,Ne8 | Not,Na3,No5,No.7 | Unit
Min. Max. Min. Max.
tREF Refresh cycle time (1024 cycles) 128 128 ms
tRP RAS high pulse width 70 60 ns
tRCD Delay time, RAS low to CAS low (Noteld) 20 50 20 43 ns
tCRP Delay time, CAS high to RAS low (Notel5) 20 20 ns
tRPC Precharge to CAS active time 0 0 ns
tCPN CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Note16) 15 30 15 25 ns
tAsR Row address setup time before RAS low 10 10 ns
tAsC Column address setup time before CAS low (Notel?) 5 15 5 13 ns
tRAH Row address hoid time after RAS low 10 10 ns
tCAH Column address hold time after CAS low 15 15 ns
tT Transition time (Notel8) 3 50 3 50 ns
Note 12 : The timing requirements are assumed tT= 5ns,
13 ViH(min) and ViL(max) &re reference levels for measuring timing of input signals.
14 I tRCD(mex) 1S specified as a reference point only. If tRcD is greater than tRCD(max), access time I1s defined as tcac
and tCAA. -
15 : tcrP requirement 1s applicable for all RAS/CAS cycles.
16 : tRAD(max) I specified as reference point only. If tRADZtRAD(max) and tASCSTtASC(max), 8CCess time 1s assumed
by tcaa for read cycle.
1T : tasc(max) i1s specified as a reference point only of address access time.
18 © t7 15 measured between ViH(mn) and ViL(max).

MITSUBISHI 3—9
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Read and Refresh Cycles

Limits
Symbol Paramster No2,Nod,Ne6,No8 | No.¥,Na3,No5,Na7 | Unit
Min. Max. Min. Max.
tRC Read cycie time 160 140 ns
tRAS RAS low pulse width 80 10000 70 10000 ns
tcAs CAS low pulse width 20 10000 20 10000 ns
tcsH CAS hold time after RAS low 80 70 ns
tRSH RAS hold time after CAS low 30 30 ns
trCS Read Setup time before CAS fow 5 5 ns
tRCH Read hold time after CAS high 0 0 ns
tRRH Read hold time after RAS high 10 10 ns
Write Cycle (Early Write)
Limits
Symbol Parameter No2,Nod4, No6,Na8 | No.1.Ne3,No5.Na7 | Unit
Min. Max. Min. Max.
twe Write cycle time 160 140 ns
tRAS RAS low pulse width 80 10000 70 10000 ns
tCcAS CAS low pulse width 20 10000 20 10000 ns
tCsH CAS hold time after RAS low 30 70 ns
tRSH RAS hold time after CAS low 30 30 ns
twes Write Setup time before CAS low 5 5 ns
tweH Write hold time after CAS low 15 15 ns
tps Data setup time 10 10 ns
tDH Date hold time after CAS low 25 25 ns
Page Mode Cycle (Read, Early Write)
Limits
Symbol Parameter No.2,Nod4,No.6, N8 | No.1,Na3,NaS,NeT7 | Uit
Min. Max. Min. Max.
trc Read,Write cycle time 60 55 ns
tcp CAS high pulse width(Note19) 10 20 10 18 ng
tRAS RAS low pulse width 140 100000 125 100000 ns
Note 19 : tcP(max) IS specified as a reference point only.
CAS before RAS Refresh Cycle (Note20)
Symbot Parameter - Lumits Unit
Min. Max.
tcsR CAS setup time for CAS before RAS refresh 20 ns
tCHR CAS hold time for CAS before RAS refresh 15 ns

Note 20 : Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

B 6249825 0027011 8k WM
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

(Note 21)

TIMING DIAGRAMS

Read Cycle
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Indicates the don‘t care input.
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Note 21
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DYNAMIC RAM CARDS

MITSUBISHI MEMORY CARD

twc

Early Write Cycle
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

RAS only Refresh Cycle (Note22)

tRC
trpP
tRAS
ViH ————
RAS \ / \
ViL
tCRP tRPC tCRP
VIH
000009060
CAS RIS *@
Y/ i . 9.0.0.9.9.0.0.4,
tASR tRAH tASR
<=1 pe—{
V IH NN N N NN RPN AP AR KA ANA A AN NN AAN AR R XN
P oo R e e osessst Row
VL R YA D D R B R R ADDRESS
VoH i
DO o Hi-Z
~DQ35 VoL

Note 22 : WE =don’ t care.

CAS before RAS Refresh Cycle (Note23)

tRC tRC
tRAS tRAS
ViH =y !
RAS \ / \ / \
ViL | tRP trRP
tcsR tCHR trpc (CSR tCHR
ViIH
CAS { /
Vie ! } 1
A AT I e o v v v v P O o O e v v o0 e e 0ot o b o o —

RPN NN N NN PN SN PN AN A ANPS IS AN AP A A A A NP R A I R R o e e o o ot ot g o o
:0:0:0:::o:::::0:0:o:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:::0:::0:0:0:0:0:0:0:0:0:0:0:0:0:0,0‘,0’0 QICRRLRRLALKEIIIUKE,

CH ISR KIS HKIHIIL A

Ag~Ag L R R R S R R S0 R R SRS RIS RIRRIELERERIIREK
ViL 000 T T 0T e 000 T T 20 e ey 0 0 0 0 T 2 % e 0T e e e e 0 0 2 0 0 Y Y T T T e 0 0 2 T 2 2 0 ¥ e e e e e T 2 Y 20 e e e e e 0 T 2 % % %20 %0 %%
\

poe ' OH Hi-Z

~DQ3s
VoL

Note 23 : WE=V|n
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Read Cycle

tRP
tRAS
VIH —3\ /
RAS Vie \_____
tCsH tPc " t
tRCD tcp CP RSH
iCAS tcas tCAS
X X
cAs \ /N 7N /
tRAD
tRAH tCAH tasc| [tcanH tasc | tcan)
‘(—) tascH ] " "" tASR
VIH 757%2 ST
Pelelelelels ROW COLUMN LUM COLUMN ROW
~ 990000, L
Ag~Ag ||_ ADDRESS @ ADPRESS- 1 SEDREssﬂz ADDRESS- 3 ADDRESS
I r
iRA
tRCH
tRCs tRCH tRCH 3 e
tRCS tRCS
V”" < ISR XXKII K KKK S OCOF X XX XXX
WE BRI 7 TR
Vi XRREEOBEEEIE) TRAH_| YRR
t
CAC f((_))FF tCAC " tCAC N
fcaa tCAA OFH CAA EOF:
Y
0Qo OH Hi-Z ] 0ATA DATA DATA
~DQ3 o, N VALID- 1 VALID- 2 VALID-3
tRAC
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MITSUBISHI MEMORY CARD

DYNAMIC RAM CARDS

Page-Mode Early Write Cycle

tRP
tRAS
ViH
Ras \ /N
Vi
tcsH tpC
tCcRP tRCD tep tcp tRSH
l<—> tcas tCAS tcAS
ViH
O 000990099/
TAS R A\ \ /
ViL 20%0%% %% %% %%,
tasr | tRAH tasc| | tcan tCAH tCAH
fee—o] et = tASC = tASC je tASR [+
ViH R R R ROW
Ag~Ag RRRRIRRRY Y,
vy KRR ADDRESS
| ERAXARARX
twes| | tweH twes | [tweH twes | | tweH
v IH AN NANANSINNINANAANANA AN A AN
WE et et oot e s st}
VL R
tD t
8| |_tpH DS DH
LRI
£ 0.0 0.4.0.90.9.0.0.¢.4.0.0.0
DATA VALID-1 DATA VALID-2 ROLSIALIKKALKKLLES
@ 200000 20 %0 20 %0 % e %0 % e % 2 %%
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