DESCRIPTION

The MH25708J, JA is 262144 word x 8 bit dynamic RAM
and consists of nine industry standard 256K x 1 dynamic
RAMs in plastic leaded chip carrier.

The mounting of plastic leaded chip carrier on a single
in-line package provides any application where high den-
sities and large quantities of memory are required.

MH25708JA is a leaded type-memory module, allowing
direct insertion to normal through-hole-board like DIP
devices.

MH25708J is a socket type-memory module, suitable
for easy interchanging or addition of modules.

FEATURES
® High-speed
Access time Cycle time Power dissipation
Type name {max) {min) {typ)
{ns) {ns} (mW)
MH25708J-85
MH25708JA-85 85 160 2400
MH25708.J- 10
0
MH25708JA-10 100 19 2080
MH25708J-12
MH25708 JA- 12 120 220 1840
MH25708J-15
MH25708JA- 15 150 260 1600

@ Utilizes industry standard 256K RAM:s in plastic leaded
carriers

® 30 pins Single In-line Package

® Single +5V (£10%) supply operation

® | ow standby power dissipation 200mW (max)

® | ow operation power dissipation:
MH25708J-85/MH25708JA-85 . . . . . 3.08W (max)
MH25708J-10/MH25708JA-10 . . . . . 2.88W (max)
MH25708J-12/MH25708JA-12 . . . .. 2.64W (max)
MH25708J-15/MH25708JA-15 . . . .. 2.44W (max)

All inputs are directly TTL compatible

All outputs are three-state and directly TTL compatible
Inciudes (0.15uF x 8) decoupling capacitors

256 refresh cycles every 4ms, Ag Pin is not need for
refresh

Common CAS control for eight common Data-In and
Data-Out lines.

® The common /O feature dictates the use of only early
write operation to prevent contention on Data-in and
Data-Out.

APPLICATION

Main memory unit for computers, Microcomputer memory
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PIN CONFIGURATION (TOP VIEW)
.
Vee 1 Vee 1ia g
TAS 2 c;d5M4257 CAS 2lo OM5M4257
DQo 3 DQo 3o
Ag 4 Ag 4o
Ay 5 M5M4257 Ay s o || M5m4257
DO 6 © 001 slo {°
A; 7 Az 70
As 8 Msmaziz A 8D msmezs?
Vss 9 (o] Vss 9oyl
DQ; 10 DQ2 10 |D
Aq n Aq 1t |o
As 12 Memizstkl a wzfo | Mswuzs?
0Q3 13 Doy 1o
Ag 14 Ag 1u|o
Ay 15 MsMA2STEL A 15 [og| MSMAZST
DO« 16 o DO« 6o
Ag 17 Ag 1o
NC 18 NC 18 |O {| M5m4257
Ne 19 OM5M4257 NG wlo
DQs 20 D0s 20]|o
w 21 w 21|o
Vss 22 OM5M‘257 vss 22|0 (S‘ SMe257
D0 23 D¢ 3|0
NC 24 NC 24 |0
DOr 25 M5M4257 0Q; 25 [0 { msma2s7
NC 26 O NC 26 |0
RAS 27 RAS 27|o
NC 28 NC 28 {0
NC 29 NC 2|0
Vee 30 Vee 300
NC: NO CONNECTION Outline O
30NS5 (MH25708JA) 30N9 (MH25708J)
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FUNCTION

The MH25708J, JA provides, in addition to normal read
and early write operations, a number of other functions,
e.g., nibble mode, RAS-only refresh, hidden refresh and
CAS before RAS refresh. The input conditions for each are
shown in Table 1.

Table 1 Input conditions for each mode

Inputs Output
Operation s e w Row Column Refresh
RAS CAS w 0 address address Q
Read ACT ACT NAC DNC APD APD VLD YES
Early write ACT ACT ACT VLD APD APD OPN YES
RAS-only refresh ACT NAC DNC DNC APD DNC OPN YES
Hidden refresh ACT ACT DNC DNC DNC DNC VLD YES
CAS before RAS refresh ACT ACT DNC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC OPN NO
Note: ACT: active; NAC: nonactive, DNC: don't care, VLD: valid, APD: applied, OPN: open.
BLOCK DIAGRAM
0Qg DQ, DQ, 0Q3 DQ, DQs DQg DQy
- —O——@—- - - ]
- s '

D Q D Q D 0 D Q D 0 D Q D Q]
M5M4257 || M5Mm4257 || msma257 || m5sma2s7 || M5ma257 || Msma257 || Msm4zsz || msmazs7

1 1 1 1 i

cn

|
<bocsooens——

Vee Vss Ao Ay Az Ay Ag A5 Ag Ay Ag
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vg Supply voltage —1~7 v
A\ Input voltage With respect to Vsg —-1~7 v
Vo QOutput voltage —-1~7 \
lo Qutput current 50 mA
Pd Power dissipation Ta=25C | 8 w
Topr Operating temperature 0~70 *C
Tstg Storage temperature —40—~125 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unfess otherwise noted ) {Note 1)

Limits
Symbol Parameter Unit
Min Nom Max
Vco Supply voltage 4.5 5 5.5 \
Vss Supply voltage o 0 0 v
ViH High-level input voltage, all inputs 2.4 6.5 \"
ViL Low-level input voltage all inputs -2 0.8 v
Note 1: All voltage values are with respect to Vgg

ELECTRICAL CHARACTERISTICS (Ta=0~70C, Veo=5V£10%, Vss =0V,

unless otherwise noted ) (Note 2)

Symbol Parameter Test conditions Limits Unit
N Min Typ Max

VoH High-level output voltage loy=—5mA 2.4 Vee v

VoL Low-level output voltage loL=4.2mA 0 0.4 \"

loz Off-state output current Q floating OVSVoyr=5.5V —20 20 uA

I Input current VS VNS Voo, Other input pins =0V —80 80 unA
MH25708 - 85 560

lce (av) Average supply current from Ve, MH25708-10 RAS, CAS cycling 520 mA
operating (Note 3, 4) MH25708-12 t cr=1 cw = min, output open 480
. MH25708-15 440

[ Supply current from V¢, standby RAS=CAS=V)4 output open 36 mA
MH25708- 85 480

lccacav) Average supply current from Vg, MH25708-10 RAS cvcling CAS=Vy 440 mA
refreshing (Note 3) MH25708-12 1 G (RAS) = min, output open 400
MH25708-15 360
MH25708 - 85 280

oos (av) A.verage supply current from Ve, MH25708-10 RAS=V,_, CAS cycling 240 mA
nibble mode {Note 3, 4) MH25708-12 tcN = min, output open 200
MH25708-15 160
MH25708 -85 520

106 AV Average supply current from Vee, | MH25708-10 TAGS before RAS refresh cycling 480 A
CAS before RAS refresh mode MH25708-12 t ¢ (RAS) = min, output open 440
Note3) [ y11125708-15 400

Ci(a) Input capacitance, address inputs 55 pF

C (po Data input/data output capacitance V|=Vss - 17 oF

Cy(w) Input capacitance, write control input f=1MHz 70 pF

Ci (RAS) Input capacitance, RAS input Vi=25mVrms 70 pF

Ci(cas) input capacitance, CAS input 70 pF

Note 2. Current flowing into an IC is positive, out is negative. .
3. leciiav). lecaiavy. fcostav) and lecaiav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4. leciiav) and fecsiay) are dependent on output loading. Specitied values are obtained with the output open.
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TIMING REQUIREMENTS (For Read, Write, Refresh, and Nibble-Mode Cycle)

(Ta=0~70°C, Voo =5V +10%, Vss =0V, unless otherwise noted, See notes 5,6 and 7)

Limits
Symbol Parameter Aore® [ MH25708-85 | MH25708-10 | MH25708-12 | MHZ5708-15 |  unit
. Min Max Min Max Min Max Min Max
tcar Refresh cycle time tRer 4 4 4 4 ms
T w(RASH) RAS high pulse width . tre 65 80 90 100 ns
tw(rasL) RAS low pulse width tras 85 | 10000 100 10000 120 10000 150 10000 ns
tw(casL) CAS low pulse width tcas 45 10000 50 10000 60 10000 ¥ 10000- ns
tw(casH) CAS high pulse width (Note 8) topn 20 20 25 25 ns
th(ras-cas) | CAShold time after RAS TosH 85 100 120 150 ns
th(cas-RAS) | RAS hold time after CAS tRsH 45 50 60 75 ns
td (cAS-RAS) | Delay time, TAS to RAS (Note 9) tcre 10 10 10 10 ns
1d (RAS-CAS) | Delay time, RAS to CAS {Note 10) treo 15 40 15 50 20 60 25 75 ns
tsu(rRa-RAS) | Row address setup time before RAS t ASR 0 0 0 0 ns
tsu(CA-CAS) | Column address setup time befare CAS tasc -5 -5 -5 -5 ns
th(RAS-RA) Row address hold time after RAS tRaH 10 10 15 20 ns
th(cas-ca) Column address hold time after CAS tcan 15 15 20 25 ns
th(Ras-ca) Column address hold time after RAS. tar 55 65 80 100 ns
tTHL L 3 50 3 50 3 50 3 50 ns
Transition time tr
trum 3 50 3 50 3 50 3 S0 ns

Note 5. An initial pause of 500us is required after power-up followed by any eight RAS or RAS/CAS cycles before proper device operation is achieved.
: The switching characteristics are defined as tTp = tT 4 = 5ns.
Reference levels of input signals are V(4 min and V)i max. Reference levels for transition time are also between ViH and V.
. Except for nibble-mode. )
La(CAS-RAS) requirement is applicable for all RAS/TAS cycles.
- Operation within the tq{RAs.cAs) Max limit insures that tyrAs) Max can be met. td{RAS-CAS) Max is specified reference point only; if
td(RAS-CAS) IS greater than the specified ty{ras.cAs) Max limit, then access time is controlled exclusively by ta(cas)-
T3RAS-CAS) MiN = thiRAS RA) MiN + 2tTHL(tTy 1) * sy (CA-CASH MiN.

SWITCHING CHARACTERISTICS (Ta=0~70"C, Voc =5V +£10%, Vs =0V, unless otherwise noted )
Read Cycle

[=JR{o 0N BENI. ]

Limits
Symbol Parameter Ag::‘;(‘)‘l“ MH25708-85 | MH25708-10 | MH25708-12 | MH25708-15 Unit
Min Max Min Max Min Max Min Max
teor Read cycle time tRc 160 190 220 260 ns
1su(R-GAS) Read setup time before CAS tres 0 0 0 0 ns
th(cas-R) Read hold time after CAS (Note 11)|  tReH 0 [) 0 0 ns
th (Ras-R) Read hold time after RAS (Note 11) taRH 10 10 10 10 ns
tdis(cas) Output disable time (Note 12)| toFfp ] 20 0 25 0 25 0 35 ns
ta(cas) CAS access time (Note 13)|  tgac 45 50 60 75 ns
ta(Ras) RAS access time (Note 14) | tpac 85 100 | 120 150 ns

Note 11: Either th(rASR) OF th(Cas-R} Must be satisfied for a read cycle.
12: tgisicas) max defines the time at which the output achieves the open circuit condition and is not reference to Von or Voi.
13: This is the value when tgirascas) 2 tamAs-cas) Max. Test conditions; Load = 2TTL, C_ = 100pF.
14: This is the value when ty(rAS.CAS) < td(RAS-CAS) Max. When t4(RAS CAS) 2 Td(RAS-CAS) Max, ty{rag) Will increase by the amount that
t4(RAS-CAS) exceeds the value shown. Test conditions; Load = 2TTL, C = 100pF.

Write Cycle
) Limits
Symbol Parameter Agj:;"b:;;’e MH25708-85 | MH25708-10 | MH25708-12 | MH25708-15 Unit
Min Max Min Max Min Max Min Max
tew Write cycle time trec 160 190 220 260 ns
tsu(w-CAS) | Write setup time before CAS  (Note 15)|  twes -10 —10 —10 —10 s
th(cas-w) Write hold time after CAS tweH 15 20 25 30 ns
th (rRAS-W) Write hold time after RAS twen 55 70 85 . 105 ns
th(w-ras) RAS hold time after write t RwWL 30 35 40 45 ns
th(w-cas) CAS hold time after write towL 30 35 40 45 ns
Tww) Write pulse width twp 15 20 25 30 ns
tsu(p-cas) Data-in setup time before CAS tos 0 4] o 0 ] ns
th(cas-p) Data-in hold time after CAS ton 15 20 25 30 ns
th(RAS-D) Data-in hold time after RAS tonR 55 70 85 105 ns

Note 15. When tsuw-cas) <tsuiw-casymin. Data input will contend with the data output because of the common 1/0 feature.

MITSUBISHI
3—4a4 ELECTRIC



MH25708)-85, -1

MITSUBISHI LSis
0,-12,-15/
MH25708JA-85, -10,-12,-15

NIBBLE MODE 262144-WORD BY 8-BIT DYNAMIC RAM

Nibble Mode Cycle
] Limits
Symbol Parameter Auernatve | MH25708-85 | MH25708-10 | MH25708-12 | MHi25708- 15| unit
Min Max Min Max Min Max Min Max
ten Nibble mode cycle time tne 45 50 55 70 ns
tan(cas) Nibble mode access time tnac 20 25 30 40 ns
TwN(CASL) Nibble mode CAS low pulse width tncas 20 25 30 40 ns
twN(CASH) Nibbie mode precnarge time tne 15 15 15 20 ns
thn(caS-RAS) | Nibble mode RAS naid time t NRSH 20 25 30 40 ns
tdN(CAS-W) Nibble mode TAS to WRITE delay tNCWD 20 25 30 40 ns
twNRMW(CASL)| Nibble mode RMW TAS pulse width t NCRW 45 55 65 85 ns
th (W-CAS) Nibble mode WRITE to TAS lead time tnowL 20 25 30 40 ns
TSUN(W-CAS) " | Nibble mode WRITE setup time before CAS tnwes 0 0 0 0 ns
CAS before RAS Refresh Cycle ot 16)
Limits
Symbol Parameter A‘S‘y":“:g;” MH25708-85 | MH25708-10 | MH25708-12 | MH25708-15 |  unit
Min Max Min Max Min Max Min Max
USuR (CAS-RAS) TAS setup time for auto refresh tesr 10 ’ 10 10 10 ns
thR(RAS-CAS) | CAS hold time for auto refresh our 15 20 25 30 ns
tdr(RAS-CAS) | Precharge to TAS active time tapc 0 0 0 [} ns
Note 16: Eight or more CAS before RAS cycles is v for proper operation of CAS before RAS refresh mode.
Nibble Mode Addressing Sequence Example
Column address Row address
Seauence Nibblebit |\ A, Ay Ay A As As Ay As [Ao A1 Az Az As As A A1 A
RAS/CAS 1 o1 0 1 0 1 0 1 0 0 1 0 1 0 1 0 1 0 |}External address
toggle CAS 2 o 1 0 10 1 0 10 o 1 0 10 1 0 1 1
toggle CAS 3 o 1 6 10 10 1 1|0 10 1 0 1 0 10
Internally generated address
toggle CAS 4 o 1 0 1 0 t 0 1 1 o 1 0 1+ 0 1t 0 1 1
toggle CAS 1 0 1+ 0 10 10 1 0}l0o 1 0 1 0 1 0O 1 O
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TIMING DIAGRAMS ivoe1n

Read Cycle 'c
R
twi(rasL)
thiras-cas)
th(ras-ca)
N — K N
RAS Y/‘" )\ [ N
o K
td(cas-aas) tW(RASH)
td(ras-cas) th(cas-ras)
twicasL)
_— Vi — . N \ A
CAS VI: — / twicasH) \ k /
tsu(ra-ras)| |[thcras-ra) tsuica-cas) | thicas-ca)
. Vin— 4
e 35@( S wcss
th(ras-r)
tsu(n-cas) thicas-
— Vi 4 R
" R UK
ta(ras) tdisccas)
DQ Vou— HIGH IMPEDANCE STATE Y/ 4
QP VoL— \\ Y DATA VALID
Early Write Cycle tow
tw(rasL)
th(ras-cas)
_ Vi — D thiras-ca)
RAS " \ ) N
i
tdicas-Ras) thicas-ras) | twirasH)
td(ras-cas) twicasu
s W A1 twicrsm \ /
tsura-ras)| [thiras-Aar fsuica-cas) |thicas-ca
Vig— TA TN A RO
= =D
. thiw-cas)
tsuiw-cas) thicas-w)
R A o
Wove— 3 Z
th(w-ras)
th(ras-w)
Tsuco-cas thicas-D)
00 v YT D e RO ey
o e XN oo I
th(ras-o)
QP Vou— HIGH IMPEDANCE STATE
Vou—
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RAS-Only Refresh Cycle noe1s)

W i i N
ot o TETXTTTITION st DGR s
DQ Vow— HIGH IMPEDANCE STATE

QP Vou—

Note17. M Indicates the don't care input. Note 18. CAS=Viu, W, D=don't care.
As may be ViH or VIL.

M The center-line indicates the high-impedance state.
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Nibble Mode Read Cycle (Note 19)

tw(rAsL)
—— Vin — th(ras-cas)
RAS
Vi —
thiras-ca) _ ten thn(cas-Ras)
g !
td raS-CAS? tw(casL) twnicasL) twa(casL)
s / / N /
Vie — k
tsuica-cas) twnicas) twi(CASH)
tsuRA-RAS)
thiRAS-RA) Ilh«:As-cu
Vin— ROW COLUMN 4 J
Ao~hs ADDRESS ADDRESS
] S
tsu(n-cas) thicas-a) thicas-r) th(cas-r)
= —>
Su(R-CAS) tsu(n-cas)
——— fe——
= Vis — %
w
Ve —
taccas) tdis(cas) tanicas) tan(cas)
e—
tdis(cas) tdis(cas)
D Vou —
Q " DATA VALID DATA VALID DATA VALID
QP VoL —
Note 19: Pin 17 at Row Time and Column Time Determines the Starting Address of the Nibble Cycle.
Nibble Mode Write Cycle (Early Write)
twieRASL)
mas T 7 - 4
: Vi — A
thi RAsS-CAS! twhicasL) thn(cas-RAS)
td: ras-cas: twicast twiicasH) twnicasm) twn(cAsL)
& v | /] AN /
CAS v, —
thiRas.RA»
SUICA-CAS)
tsu: RA-RAS) thicas.ca) ten th(w-cas)
Vin— ROW COLUMN
A~ts ADDRESS ADDRESS
w —
thiras.ca: ¢ tsucw-cas)
1 h(cas-w)
thiras-w tsu¢ W-CAS) thicas-w)
thicas-w)
W O\ ORI
w
Ve —
13 1
tsuiw-cas) tsuip-cas) tsu(p-cas)
f thicas.o) ™1 _ thcas-o» thicas-o)
SU( D-CIASF |
DQ [/ VAVAVAVAVAVAVAVAVLV,Y
™ “"”“ "" ‘.’."9, DATA VALID DATA VALID DATA VALID
[ R AAAVAYAVAVAV. VAV, .
L thipas-o)
o3
P Vou— HIGH IMPEDANCE STATE
VoL —
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Hidden Refresh Cycle
READ CYCLE REFRESH CYCLE REFRESH CYCLE
tch tcr 4 tcR
tw(RasL) tw(RaAsL) Yy, tw(RASL)
AAS Vi — ‘\ . ?ﬂ b 15 !\
Vil — t 4 tw(RASH) \ - tw(RASH)
taicAs-RAS)
td(RAS-CAS) , th(CAS-RAS) ' thA (RAS-CAS)
> W(CASL) i
- 3
cas ™ \
Vie — tw(CASH) . i
E L4
th(CAS-CA)
tsu(ra-Ras)| [th(ras-Ra)
Vin— ROW oLUM '0 ' XN Row
o IDEDOEER R
Al [}
tsu(CA-CAS)
tsu(R-caS th(RAS-R)
_ Vin— y ’ Q ' ' ) VAN "
W
v.- AR EES
ta(cas)
ta (RAS) tdis(cas)
“«
DQ  Vou— HIGH IMPEDANCE STATE /A DATZ VALID
QP VoL — AN .
7

CAS before RAS Refresh Cycle (Note 20)

READ CYCLE REFRESH CYCLE REFRESH CYCLE READ OR WRITE
o) N ten CYCLE
L
HAS ViH— tw(rasL) } p tw(RasL) Lt p'
RA /_ tw(RASH) \ & y W(RASH)
V p—
"t )LG_R.RAS-CAS) thR(RAS-CAS) tdA(Ras-cAS) thR(RAS-CAS) MR(RAS;CAS) 1d (CAS-RAS)
tSUR(CAS-RAS) tsun(cas-Ras)
Viu—
VIL~ S "
tw(CAsH) tsu (RA-RAS)
XX XXXy now \"coroun
A~ A
e o R R RO Rl X, SBsess
tdIS(CAS)
DQ Vo — N HIGH IMPEDANCE STATE
QP VoL — W
Note 20: W. D = don't care
%
|
|
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