MITSUBISHI LSls
MH1M09B2)-7,-8,-10/
MH 1M09BZJA—7 -8 -10
STATIC COLUMN MODE 1048576-WORD BY 9-BIT DYNAMIC RAM
DESCRIPTION
The MH1MO9B2J, JA is 1048576 word x 9 bit dynamic | PIN CONFIGURATION (TOP VIEW)
RAM and consists of nine industry standard 1M x 1 dy- o
namic RAMs in SOJ. AOGon  RAASA R~ aca
. The mountlnng pf SOJ on ? single ‘er-hne package pro- b M5M4100280 (\;_csc ;83 MSMA1002 8.
vides any application where high densities and large quan- ° 0o, 3gle
tities of memory are required. GEEHE BARAR ¢ 2| famman
D M5M410028U 36 s[Op m5m410028U
FEATURES S —zmeme)| ae| SIS o
® Performance ranges b MSM#1002BY C;s :B M5M41002B
Access time Cycle time Power dissipation o] DQ; 0|0 su"w oo
Type name (max) (r(nir)\) ((w\:l)) BoAns  ponas A, 1|0 aaa0a
tnsl e m As  12)0p M5M41002BU
MHIM0982J-7 " " 2070 P MSMA10028Y 1l po, wfolo
MHIM09B2JA-7 L E Ag 14{(] .annan sanan
MHIM09B2J-8 S— Ag 1510
80 60 1800
:::xg:gng{: 1 L M5M410028J 20‘ :g E]] )o M5M41002BU
MHIMO09B2 JA-10 100 190 1575 - — A: 13|0) raaae—aoaaa
NC  19|(Jp M5M41002BJ
® Utilizes industry standard 1M RAMs in SOJ b M5M41002BJ || DOs 20|0 DO
® 30 pins Single In-line Package O o v y 21{[] anaon nonan
® Single +5V {*10%) supply operation S Dgi :; 8 )o M5M41002BJ
® Low standby power dissipation 24.8mW (max) CMOS sp MSM4I002BU || ne 24O oo
; 9 oo po, as|Qrett—=
input level ’ o EREEE[ op 25 Op M5M410028J
® Low operation power dissipation: b M5M41002B4 Ras 27|0(°
MH1M09B2J-7, MH1MO9B2JA-7 . .. 3.96W (max) ° csp ;: 0 (aaazn Aaaaa
MH1MO0982J-8, MHIMO9B2JA-8. .. 3.47W (max) EEmEEEE | 0P DIob mawdionau
MH1M0982J-10, MH1MQO9B2JA-10 . . 2.97W (max) D M5M410028U o vy
® All inputs are directly TTL compatible L — :
° IAIIIoztpu.zBszazre Fthn;e)—s;ate anld directly TTL compatible Outline NC. NO CONNECTION
® [nciudes (0.22uF x ecoupling capacitors
5A (MH1M S ON9A (MH1M0982J
® 512 refresh cycles every 8ms, Ag Pin is not need for 30NSA (MHIM09B2JA) 3 { )
refresh
® Common CS control for eight common Data-In and Data-Out.
Data-Out lines. ® B8it nine (DP, QP) controlled by CSP is generally used for
® Separate CS (CSP) control for one separate pair of Data- parity.

in and Data-Out lines.
® The common 1/0 feature dictates the use of only early ~ APPLICATION
write operation to prevent contention on Data-In and Main memory unit for computers, Refresh memory.
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MH1MO9B2)-7, -8,-10/MH1MO09B2JA-7,-8,-10

STATIC COLUMN MODE 1048576-WORD BY 9-BIT DYNAMIC RAM

FUNCTION

The MH1M09B2J, JA provide, in addition to normal read,
and early write operations, a number of other functions,
e.g., static Column mode. RAS-only refresh and CS before
RAS refresh. This input conditions for each are shown in
Table 1.

Table 1 Input conditions for each mode

Inputs Input/Output
Operation RAS gs w Jow T Cobmn T o | oup | o Remark

Read ACT ACT NAC APD APD OPN VLD YES Static column mode
Early write ACT ACT ACT APD APD VLD OPN YES identical

RAS only refresh ACT NAC DNC APD DNC DNC OPN YES

Hidden refresh ACT ACT DNC DNC DNC OPN VLD YES

TS 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‘tcare, VL.D: valid, APD appled, OPN open
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MH1MO09B2)-7,-8,-10/MH1MO09B2JA-7,-8,-10

STATIC COLUMN MODE 1048576-WORD BY 9-BIT DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter conditions Ratings Unit
Vee Supply voltage —1~7 \
Vi tnput voltage With respect 10 Vsg —1-7 v
Vo Output voltage —1-7 A"
lo Output current S0 mA
Pd Power dissipation Ta=25C 9 w
Topr Operating temperature 0-—-70 °C
Tstg Storage temperature —40~120 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70"C, unless otherwise noted ) (Note 1)
Limits
Symbol Parameter Unit
Min Nom Max
Vee Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 0 0 v
Vin High-level input voltage, all inputs 2.4 6.5 A\
Vi Low-level input voltage al} inputs —1.0 0.8 v
Note 1: All voltage values are with respect to Vgg
ELECTRICAL CHARACTER ISTICS (Ta=0~170°C, Vec =5V £10%, Vss =0V, unless otherwise noted ) (Note 2)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vor High-level output voltage {on=—5mA 2.4 Vce v
VoL Low:level output voltage lou=4.2mA 0 0.4 \
loz Off-state output current QP floating OV =VoyTt=5.5V —20 20 A
L. Input current 0V =V(156.5V, Other input pins=0V —90 90 uA
MHIMO9B2-7 RAS. G5 i 720
A f , cyclin
leo1(Av) verage supply current from Ve MHIMO09B2-8 g 630 mA
operating {Note 3, 4) 1rc =! we = min, output open
MHIMO09B2-10 540
RAS=CS =V, output 18
lcoz Supply current from Vg, standby —_— IH. OuTpuT open mA
RAS=CS2ZVcc—0.5, output open 4.5
MHIMO0982-7 AAS \ &S=v 720
. cycling, =V
1oo3(AY) Average supply current from Vec MHIMO09B2-8 630 mA
refreshing {Note 3) t Rc = min, output open
MHIM09B2-10 540
- —_ —— 720
/ierage supply current from Ve MHIMO0982-7 CS before RAS refresh cycling
lces(av) | CS before RAS refresh mode MHIM09B2-8 630 mA
1 rg = min, output open
(Note 3) MHIM0982-10 540
MHIM09IB2-7 RAS=v, GS i 630
A f; =ViL, = cycling
lecrav) ve‘rage supply current from Ve MHIM09B82- 8 L 540 mA
static column mode {Note 3, 4) t 5o = min, output open
MHIM0982-10 450
Note 2: Current tlowing into an IC is positive, out is negative.
3. lecuavi. lecaav. iccsiavy and Iccriav) are dependent on cycle rate Maximum current is measured at the fastest cycle rate.
4: lccravy and lgeyay) are dependent on output loading. Specified values are obtained with the output open
CAPACITANCE (Ta=0~70°C, V=5V £10%. Vss=0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max

Ci(a) Input capacitance, address inputs 60 pF

C (oo Data input/data output capacitance 17 pF

Ci(w) Input capacitance, write control input Vi=Vssg 75 pF

C\(RAS) tnput capacitance, RAS input f=1MHz 75 pF

Ci(83%) Input capacitance, CS input Vi=25mVrms 70 pF

Ci(CspP) input capacitance, CSP input 15 pF

Ci(op) Input capacitance 15 pF

Co(ap) Qutput capacitance Vo=Vss, I=1MHz, Vi=25mVrms 12 pF

R
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MH1M09B2)-7,-8,-10/MH1MO9B2JA-7,-8,-10

STATIC COLUMN MODE 1048576-WORD BY 9-BIT DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70"C, Vcc=5V £10%, Vss =0V, unless otherwise noted} (Note 5}

Limits
Symbol Parameter MHIM09B2-7 | MHIM09B2-8 | MHIM09B2-10 Unit
Min Max Min Max Min Max
tcac Access time from C3 (Note 6, 7) 20 20 . 25 ns
tRac Access time from RAS (Note 6, 8) 70 80 100 ns
tcaa Column Address access time {Note 6,9) 35 40 S0 ns
teoLz Output low impedance time from CS low {Note 6) 5 S 5 ns
torF Output disable time after C5 high (Note 10} 0 20 0 20 0 25 ns
Note 5: An initial pause of 500us is required atter power-up followed by any 8 RAS or RAS/CS cycles before proper device operation is achieved.
Note that RAS may be cycled during the initial pause. And any B RAS or RAS/CS cycles are required after prolonged periods of RAS inactivity before proper device
operation is achieved
6: Measured with a load circuit equivalent to 2TTL loads and 100pF.
7: Assume that tacp 2 RCDImax). TRAD € tRAD(max!
8: Assume that tacD € tRCDImax). 1RAD < tRADImax)- !f tRCD OF tRAD IS greater than tRCp(max) OF TRADImax) then trac will increase by the amount that taep
Or tRAD exceeds 1RCD(max) OF tRADImax)
9: Assume that trcp ~ tRAD S 'CAAImax) — ICAC(max), and tRCD 2 'RCD(max).
10: toFE(max) defines the time at which the output achieves the high impedance state HouT £ It10pAlland is not reference 10 VOH tmin) OF VOL imax)-

TIMING REQUIREMENTS (For Read, Write, Static Column Cycles)

(Ta=0~70°C, Vg =5V £10%. Vss =0V, unless otherwise noted, See notes 11, 12)
Limits
Symbol Parameter MH1M09B2-7 | MHIM09B2-8 | MHIM0982-10 Unit
Min Max Min Max Min Max
tRer Refresh cycle time 8 8 8 ms
tap . RAS high pulse width 60 70 80 ‘ns
trReo Delay time, BAS jow to TS low {Note 13} 20 50 25 60 25 75 ns
tcre Delay time, TS high to FAS low (Note 14} 10 10 10 ns
toen CAS high putse width {Note 15) 30 35 35 ns
traD Column address delay time from RAS low (Note 16) 15 35 20 40 20 50 ns
tasn Row address setup time before RAS low o] 0 0 ns
tasc Column address setup time before 5 low or W low 0 0 0 ns
tRaH Row address hold time after RAS low 10 15 15 ns
tean Column address hold time after TS low or W low 15 20 20 ns
ty Transition time {Note 17} 3 50 3 50 3 50 ns
Note 11: The timing requirements are assumed tt = 5ns
12: ViH(min) and V| max) are reference levels for measuring timing of input signals.
13: tAcD{max) s specified as a reference point only: If trep 15 less than tREp (max) . 3Ccess time is tRac. |f taep 15 greater than tRCO (max). 3CCESS time is tacp + ICAC
TRCD min} ¥ specified as tRCO min) = TRAHImIn) + 2T + TASCimin),

14: tcpp requirement is applicable for all RAS/CS cycles

15: 1cPN(min) s specified s tep imin) = tRCDImIn) * ICRP(min) eXCept for tep of static column mode cycle

16: tRAD (max) i specified as a reference point only. It tRAp 2 tRAD (max}. CCess ime is assumed by tcaa for read cycle

17 ty is measured between Viyim) aNA V| (max)
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MH1MO09B2}-7,-8,-10/MH1MO09B2JA-7,-8,-10

STATIC COLUMN MODE 1048576-WORD BY 9-BIT DYNAMIC RAM

Read and Refresh Cycles
Limits
Symbol Parameter MHIM09B2-7 | MHIM09B2-8 | MHIM09B2-10 Unit
Min Max Min Max Min Max
tre Read cycle time 140 160 190 ns
tpas RAS low pulse width 70 10000 80 10000 100 10000 ns
tcs TS low pulse width 20 10000 20 10000 25 10000 ns
tcsH T hold time after RAS low 70 80 100 ns
tAgH RAS hold time atter CS low 20 20 25 ns
tacs Read setup time before TS low 0 0 0 ‘ ns
tRCH Read hold time after CS high {Note 18) 10 10 10 ns
t RRH Read hold time after RAS high {Note 18) 10 10 10 ns
traL Column address 10 RAS setup time 35 40 50 ns
tan Column address hold time atter RAS high 10 10 10 ns
trpe Precharge to CS active time 0 0 0 ns
Note 18: Either tgew O tapm Must be satistied for a read cycle.
Write Cycle
Limits
Symbot Parameter MHIM09B2-7 | MHIM09B2-8 | MHIM09B2-10 Unit
Min Max Min Max Min Max
twe Write cycle time 140 160 190 ns
tRras RAS low pulse width 70 | 10000 80 | 10000 | 100 | 10000 ns
tes CS low pulse width 20 10000 20 10000 25 10000 ns
tosH TS hold time after RAS low 70 80 100 ns
tASH RAS hold time after TS low 20 20 25 ns
twes Write setup time before CS low {Note 19) 0 0 0 ns
Twen Write hold time after TS low 15 15 20 ns
twh Write command hold time for output disable 0 0 0 ns
twe Write pulse width 15 15 20 ns
tps Data setup time ' 0 0 0 ns
{oH Data hold time after CS low 15 15 20 ns
Note 19: When twcs < twcsimin). Data input will contend with the data output because of the common |/ feature.
Static Column Mode Cycle (Read, Early Write Cycle)
Limits
Symbol Parameter MHIM09B2-7 | MHIM09B2-8 | MHIM09B2-10 Unit
Min Max Min Max Min Max
tRsc SC read cycle time 40 45 55 ns
twsc SC write cycle time 40 45 55 ns
tras RAS low pulse width 110 100000 125 100000 155 100000 ns
tes CS low pulse width 20 10000 20 10000 25 10000 ns
tep CS high pulse width 10 10 10 ns
twi Write invalid time 10 10 10 ns
twn Write command hold time for output disable 0 0 0 ns
taoH Data hold time from address change 10 10 10 ns
CS before RAS Refresh Cycle (Not 20
Limits
Symbol Parameter MHIM09B2-7 MHIM09B82-8 | MHIM09B2-10 Unit
Min Max Min Max Min Max
tosn T3 setup time for CS before RAS refresh 10 10 10 ns
LcHR T3 hold time for CS before RAS refresh 15 15 20 ns
trReC Precharge to CS active time 0 0 1] ns

Note 20: Eight or more TS before RAS cycles are necessary for proper operation of CS before RAS refresh mode.
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MH1MO09B2)-7,-8,- 10/MH1MO09B2JA-7,-8,-10

STATIC COLUMN MODE 1048576-WORD BY 9-BIT DYNAMIC RAM

Timing Diagrams mote21)

Read Cycle
tRe
trp
tras
tosH
____ Vin— R ;
RAS
ViL—
tcf‘_’_’_ trco tRsH
. Lcas
Vi — ) Y
cs Vi — _/ teen \ z
teen tRaL tasr
tasm| | tran tasc Lan ™
hats :::m ron m CovumN ADDRESS oo
trcs
> L RAKH
Vi B OOOOOOOOOOGXXXXXXX)
v RGOSR
» tcac
tcaa tacH
toLz tore
gg \\:ZE: Hi-Z w DATA VALID ]
tRac

Note 21 M Indicates the don‘t care input.
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Early Write Cycle
twe
tcsH tre
tras

e —\
RAS

ViL— \__——_

t C‘H_F’. treo tRsH
tecas

ViH—

ts ViL— / teen &
t ASR| tRAH Lﬁg tcan t ASR |

ViH— ROW COLUMN ROW

Ag—~Ag Vi — g ADDRESS W ADDRESS M ADDRESS
v T wH
twos Lwen 7
. Vig— v’v’v.v‘v’V‘V.V’V‘V‘v‘V’V’V‘V’V‘V"’V’V’V’V’\\
T - XX
tos fa—i Lon

00 viu —TITTTTIODOOTTATTIATN P 7SRRI rrrryoe
. I KRR HOONON
QP VoH— Hi-Z

VoL—
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RAS only Refresh Cycle ot 22}

tre

Lpp
tRas
ViH— \
RAS Z
Vie— 7
torp tapc tere
os Vin—
ViL—
tasm tran tasr
’4—»
Ao~ Ag Vin— ROW ROW
Vi — ADDRESS ADORESS
I
VoH
DQ Hi-Z

Note 22: W, DP = don’t care, Ag may be Vi or V.

CS before RAS Refresh Cycle o231

tRe tre
taas tRras
——
. Vin—
A Vie— \ / trp \ Z trp
tesm teHR thec toHR
tcsm

o Vig—

o= T | / Y/

s Y X XXX K K X X K XX R XK XX KX
BT N e
Do Vort Hi-Z

Note 23: W, DP = don't care
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Hidden Refresh Cycle

tre tre
tpp tre
tras tRas
e
= Y O N
1 oRP ool tRco trsH tonR tcap
_ Vin—
I A /
tasr| [tran
r-s—~ *t—- tasce traL tan Lasm
e Vin o VI.Y‘V‘V’V‘V‘V‘V’V’V V.V’V’V.VOV.V'V'V.V.V.V.V’V.V 2 ROW
oo o N s s | KRR, <SS
t RC “.1 t ARH
o Vm— K OOOOOCOOOOOOOAOXXX XXX
L e
toac :
tCACA
toz el LoFF
gg :Z:: HI-Z 4 DATA VALID
trac
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Static Column Mode Read Cycle

tRas
N Vig —
s \ \
Vig —
tap
tcrp t RoD tee WLEL t CRP
Vi — X 4 tes s
cs tcpn \ j \ /
ViL —
trap
t t t t t
asr| |tran RSC RSC RAL tan tasa
r [
Vi — - ROW ROW
Ag~ A, . COLUMN-2 COLUMN-3
ARV _m ADDRESS COLUMN-1 / ADDRESS
t t
tracs IRCHT"T RCS RRH
. Vi —
W
Vie —
toaa
toaa toaa
! cac T aoH tore | teac Lore
telz loiz
A y
Do Vou — DATA DATA DATA
oP Hi-Z VALID-1 VALID-2 VALID-3
Vol —
oL
trac
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Static Column Mode Early Write Cycle

tras

— Vi — \ 3
RAS Z

Vi —

trp
Lenp| tReo tos ‘ice tRwe
tes
VA \ / \ /
t
Vie — CPH
tasa| | LraH tasc toan tasc tcau tasm

Vi — 3 3
Ag~ng T @ ADRDORvéSS m COLUMN-1 COLUMN-2 m ASSF\RA{ESS

Vi — 7

twsc twes
t t
tWCSI‘—’ IWCH WH p——ad - WH
t

W /

ViL —

twi twp
lps toH Los ton

s TR o g

ViL — VALID-1 Lip2 ‘"A‘A’A’A’A’A’A‘A’A’A’A’A.A’A’A‘A‘A.A.A.A’A XAXX

Ursw

QP Vo = Hi-Z

VoL —
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