Preliminary Spec. MITSUBISHI LSls
MH1V36CAM-6,-7

FAST PAGE MODE 37748736-BIT (1048576-WORD BY 36-BIT ) DYNAMIC RAM

DESCRIPTION PIN CONFIGURATION ( TOP VIEW)
The MH1V36CAM is an 1M word by 36-bit dynamic
RAM module and consists of 2 industry standard
1M X 16 dynamic RAMs in TSOP and 1 industry
standard 1M X 4(4CAS) dynamic RAMs in TSOP.
The ICs are mounted on both sides of one small
ceracom PC board with flash gold plating and form a
convenient 68-pin package. 5
DQ1 1 [| '] 68 DQP4
DQ2 2 [ | | ] 67 DQ32
DQ3 3 [ ] 66 DQ31
FEATURES —_— - DQ4 4 [| | ] 65 DQ30
RAS CAS |Address OE Cycle
e name | e | aceets | acoe | aceess | DQ5 5 L - 64 DAz
(max.ns) | (max.ns) |(max.ns) [(max.ns) [(min.ns) Vss 6 [ j 63 Vss
MH1V36CAM-6 60 15 30 15 110 DQe 7 [ ] 62 DQ28
DQ7 8 [| | | 61 DQ27
MH1V36CAM-7 70 20 35 20 130 DQ8 9 [| '] 60 DQ26
DQP1 10 [ | | | 59 DQ25
DQ9 11 [| '] 58 DQP3
e Utilizes industry standard 1M X 16 DRAMs in TSOP package Vvee 12 [ ] 57 Vce
Sr;gkl;;:stry standard 1M X 4(4CAS) DRAM in TSOP DO10 13 [ j 56 DQ24
e Single 3.3V +/- 0.3V supply DQ11 14 [ | | | 55 DQ23
e ow stand-by power dissipation DQ12 15 L] | | 54 DQ22
IMWMax) ................. CMOS Input level — m
e Low operating power dissipation DQ13 16 L | 53 DQ21
MHIV36CAM -6 .. ... ooovooi 1.37W (Max) DQ14 17 [ | | | 52 DQ20
MHLV36CAM -7 . ............... 1.20W (Max) Vss 18 [ | | ] 51 Vss
o All inputs, output TTL compatible and low capacitance DQ15 19 [ j 50 DQ19
01024 refresh cycles every 16.4ms (Ao ~ A9g) [ j
®|ncludes 2pcs 0.22uF decoupling capacitors DQ16 20 49 DQ1s
DQP2 21 [ | | ] 48 DQ17
Vee 22 || | | 47 Vce
APPLICATION /CASO 23 L] | 46 /CAS2
Main memory unit for computers, Microcomputer memory, /ICAS3 24 [ | | ] 45 ICAS1
Refresh memory for CRT AO 25 [ j 44 W
Al 26 [ | ] 43 /OE
A2 27 [ || 42 RFU(NC)
vss 28 [ | | | 41 vss
A3 29 [ | | | 40 RFU(NC)
A4 30 [| ] 39 RFU(NC)
A5 31 [ | ] 38 A9
IRAS 32 [ | || 37 A8
A6 33 [ | ] 36 A7
Vee 34 [ | ] 35 vec
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FUNCTION

The MH1V36CAM provide, in addition to normal read,
write, and read-modify-write operations, a number of

Table 1 Input conditions for each mode

other functions, e.g., fast page mode, RAS-only refresh, and
delayed-write. The input conditionsfor each are shown in Table 1.

(21718)

Inputs Input/Output
Operation — — — — Row Column Refresh Remark
RAS CAS w OE address | address Input Output
Read ACT ACT NAC ACT APD APD OPN VLD YES
Write (Early write) ACT ACT ACT DNC APD APD VLD OPN YES Fasdi page
Write (Delayed write) ACT ACT ACT DNC APD APD VLD VD YES Egnﬁcal
Read-modify-write ACT ACT ACT ACT APD APD VLD VLD YES
RAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN VLD YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC DNC OPN NO
Note : ACT : active, NAC : nonactive, DNC : don' t care, VLD : valid, IVD : Invalid,APD : applied, OPN : open
BLOCK DIAGRAM
25,26,27,29,30,31,33,36,37,38
Add ,26,27,29,30,31,33,36,37, °
W
/OE
ICAS3
ICAS2
ICAS1
/CASO
IRAS T .
IRAS IUCAS [LCAS [OE /W Add JRAS JUCAS /LCAS /OE /W Add IRAS ICASL  ICAS3  _ [OE MW Add
M5M4Vv18160C M5MV18160C M5M4Vv4500C
1_D02 DO3 _Do4
‘4. DQP4
9 DQP3
) DQP2
10 DQP1
DQY @ DQ1
DQ10@3 DQ2
DQ11Ga @ DQ3
DQ12 DQ4
DQ13@® © DQ5
DQ14@) 07 DQ6
DQ15@9 DQ7
DQ16(9 DQ8
DQ17@p DQ25
DQ18@ay DQ26
DQ19Gp DQ27
DQ20&Y DQ28
DQ2163 DQ29
DQ22(9 CltoC2 DQ30
DQ2363 0.22 uF DQ31
DQ24 e 67 DQ32
L ]
[ ]
N N /
Vce Vss
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Symbol Parameter Conditions Ratings Unit
Vcc Supply voltage -0.5~4.6 Vv
VI Input voltage With respect to Vss -0.5~4.6 \
\/o) Output voltage -0.5~4.6 V
10 Output current 50 mA
Pd Power dissipation Ta=25°C 3 \Y;
Topr Operating temperature 0~70 °C
Tstg Storage _temperature =40 ~ 100 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C ,unless otherwise noted) (Note 1)
Limits .
Symbol Parameter Min Nom | Max Unit
Vce Supply voltage 3.0 3.3 3.6 \YA
Vss Supply voltage 0 0 0 \
VIH High-level input voltage, all inputs 2.0 Vce+0.3 V
VIL Low-level input_voltage all_inputs 03 0.8 \
Note 1 : All voltage values are with respect to Vss
ELECTRICAL CHARACTERISTICS (Ta=0 ~70 °C, Vcc=3.3V+/- 0.3V, Vss=0V, unless otherwise noted) (Note 2)
. Limits .
Symbol Parameter Test conditions Min | Tvo | Max Unit
VOH High-level output voltage JOH=-2.0mA 2.4 Vcc \/
VOL Low-level output voltage I0OL=2.0mA 0 0.4 V
10Z Off-state output current Q floating OVEVOUTE3.3V -10 10
11 Input_current OVEVINE3.6V, Other inputs pins=0V -30 30
Average supply 6 RAS, CAS cycling 380
ICC1 (AV) current tRC=tWC=min. mA
from Vcc operatin
p (Not§3,4,*) -7 output open 330
RAS= CAS =VIH, output open 6
ICC2 Supply current from Vcc , stand-by RAS= CAS?Vcc 0.2V, output open 15 mA
Average supply 6 o _
current i RAS cycling, CAS= VIH 380
ICC3 (AV) | from Vce ; tRC=min. mA
refreshing  (Note 3, ) output open 330
Average supply current ) _ . )
from Ve 6 RAS=VIL, CAS cycling 210
ICCA(AV) | Fast-Page-Mode B tPC=min. mA
(Note 3,4,%) output open 190
Average supply current _ _
from \?cc PRY 6 CAS before RAS refresh cycling 370
ICCE(AV) | EAS before RAS refresh 7 tRC=min. 320 mA
mode (Note 3.5.%) output open

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

3: lccl (AV), lec3 (AV) , Icc4 (AV) and Icc6 (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.

4: 1ccl (AV) and Icc4 (AV) are dependent on output loading. Specified values are obtained with the output open.
*: Column Address can be channged once or less while RAS=VIL and LCAS/UCAS=VIH

CAPACITANCE

(Ta=0~70°C, Vcc=3.3V+/-0.3V, Vs

s=0V, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Min | Typ | Max Unit
Input capacitance,
CI(A) adpdress?nputs 50 pF
Cl (OE) | Input capacitance, OE input \il:VSS 55 pF
— - - - f=1MHZ
Cl (ﬂ Input capacitance, write control input Vi=25mVims 55 pF
Cl (RAS)| Input capacitance, RAS input 55 pF
CI (CAS)| Input capacitance, CAS input 50 pF
Cl/O Input/Output capacitance, data ports 40 pF
MIT-DS-0027-0.0 * MITSUBISHI 21 May 1996
ELECTRIC

(31/18)




Preliminary Spec.

Some of contents are subject to change without notice.

MITSUBISHI LSlIs

MH1V36CAM-6,-7

FAST PAGE MODE 37748736-BIT (1048576-WORD BY 36-BIT ) DYNAMIC RAM

SWITCHING CHARACTERISTICS

Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max
tcac Access time from CAS (Note 6,7) 15 20 ns
tRAC Access time from RAS (Note 6,8) 60 70 ns
tAA Columu address access time (Note 6,9) 30 35 ns
tcpa Access time from CAS precharge (Note 6,10) 35 40 ns
toEA Access time from OE (Note 6) 15 20 ns
tcLz Output low impedance time from CAS low (Note 6) 5 5 ns
torF Output disable time after CAS high (Note 11) 0 15 0 20 ns
toEz Output disable time after OE high (Note 11) 0 15 20 ns

(Ta=0~70°C, Vcc=3.3V +/-0.3V, Vss=0V, unless otherwise noted , see notes 5,12,13)

Note 5: An initial pause of 500us is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containing a RAS clock such as RAS-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.

6: Measured with a load circuit equivalent to VOH=2.4V(IOH=-2mA)/VOL=0.4V(IOL=2mA) load 100pF.

The reference levels for measuring of output signal are 2.0V(VOH) and 0.8V(VOL).
7: Assumes that tRcpAp:tRcD(max) and tASC s tAsc(max).

oo

trac will increase by amount that trco exceeds the value shown.

9: Assumes that trAD :tRAD(max) and tAscEtAsC(max).
10: Assumes that tcp etcp(max) and tasc3 tasc(max).

11: torr(max) and toez (max) defines the time at which the output achieves the high impedance state (lout £l +/- 10uAl) and is not reference to

VOH(min) Or VoL (max).

: Assumes that trep £trRcb(max) and tRADEtRAD(max). If tRCD OF tRAD is greater than the maximum recommended value shown in this table,

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write ,Refresh, and Fast-Page Mode Cycles)
(Ta=0 ~ 70 °C, Vcc=3.3V +/- 0.3V, Vss=0V, unless otherwise noted See notes 12,13)

Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max
tREF Refresh cycle time 16.4 16.4 ms
trP 'RAS high pulse width 40 50 ns
tRCD Delay time, RAS low to CAS low (Note14) 20 45 20 50 ns
tcrp Delay time, CAS high to RAS low 10 10 ns
trRPC Delay time, RAS high to CAS low 0 0 ns
tcpn CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Notel5) 15 30 15 35 ns
tASR Row address setup time before RAS low ns
tasc Column address setup time before CAS low (Notel6) 0 10 0 10 ns
tRAH Row address hold time after RAS low 10 10 ns
tcAH Column address hold time after CAS low 15 15 ns
tozc Delay time, data to CAS low (Notel7) ns
tzo Delay time, data to OE low (Notel7) ns
tcop Delay time, CAS high to data (Note18) 15 20 ns
tobp Delay time, OE high to data (Notel8) 15 20 ns
tT Transition time (Notel9) 1 50 1 50 ns

Note 12: The timing requirements are assumed tt =5ns.
13: ViHmin)and ViLmax) are reference levels for measuring timing of input signals.
14: treb(max) is specified as a reference point only. If trepis less than trepmax), access time is trac. If tRepis greater than trepmax), access

time is controlled exclusively by tcac or taa. trcominy is specified as tRco(min) =tRAH(min) +2tH+tASC(min).

15: trab(max) is specified as a reference point only. If tRaDstRAD(max) and tascetasc(max), access time is controlled exclusively by taa.
16: tasc(max) is specified as a reference point only. If trcp:trRcp(max) and tascetasc(max), access time is controlled exclusively by tcac.
17: Either tozc or tozo must be satisfied.

18: Either tcop or tobp must be satisfied.

19: tTis measured between ViHmin)and ViL(max).
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Read and Refresh Cycles

Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max

tRC Read cycle time 110 130 ns
tRAS RAS low pulse width 60 10000 70 10000 ns
tcas CAS low pulse width 15 10000 20 10000 ns
tcsH CAS hold time after RAS low 60 70 ns
tRsH RAS hold time after CAS low 15 20 ns
trRcs Read Setup time after CAS high 0 0 ns
tRCH Read hold time after CAS low (Note 20) 0 0 ns
tRRH Read hold time after RAS low (Note 20) 10 10 ns
tRAL Column address to RAS hold time 30 35 ns
tocH CAS hold time after OE low 15 20 ns
toRrH RAS hold time after O low 15 20 ns

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

Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max
twe Write cycle time 110 130 ns
trRAS RAS low pulse width 60 10000 70 10000 ns
tcas CAS low pulse width 15 10000 20 10000 ns
tesH CAS hold time after RAS low 60 70 ns
tRSH RAS hold time after CAS low 15 20 ns
twes Write setup time before CAS low (Note 22) 0 0 ns
twcH Write hold time after CAS low 10 15 ns
towe CAS hold time after W low 15 20 ns
tRWL RAS hold time after W low 15 20 ns
twp Write pulse width 10 15 ns
tos Data setup time before CAS low or W low 0 0 ns
toH Data hold time after CAS low or W low 10 15 ns
toen | OF hold time after W low 15 20 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max
tRwWC Read write/read modify write cycle time (Note21) 155 180 ns
trRAS RAS low pulse width 105 10000 120 10000 ns
tcas CAS low pulse width 60 10000 70 10000 ns
tcsi | CAS hold time after RAS low 105 120 ns
tRSH RAS hold time after CAS low 60 70 ns
tRcs Read setup time before CAS low 0 0 ns
tcwo  |Delay time, CAS low to W low (Note22) 40 45 ns
tRWD Delay time, RAS low to W low (Note22) 85 95 ns
tAwD Delay time, address to W low (Note22) 55 60 ns
tewL CAS hold time after W low 15 20 ns
trw. | RAS hold time after W low 15 20 ns
twp Write pulse width 10 15 ns
tos Data setup time before W low 0 0 ns
toH Data hold time after W low 10 15 ns
toen | OE hold time after W low 15 20 ns

Note 21: trwcis specified as tRwc(min)=tRAC(max)+topD(min)+tRWL(min)+tRP(min)+5tT.
22: twces, tcwp,trwp and tawp and,tcpwo are specified as reference points only. If twcs3 twesmin) the cycle is an early write cycle and the
DQ pins will remain high impedance throughout the entire cycle. If tcwp?® tcwp(min), tRwb? tRWD (min), tAWD3 tAWD(min) and tCPWD? tCPWD(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, Early Write, Read -Write, Read-Modify-Write Cycle) (Note 23)

Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max
tpc Fast page mode read/write cycle time 40 45 ns
tPRWC Fast page mode read write/read modify write cycle time 85 95 ns
tRAS RAS low pulse width for read write cycle (Note24) 100 100000 115 100000 ns
tcp CAS high pulse width (Note25) 10 15 10 15 ns
tceri | RAS hold time after CAS precharge 35 40 ns
tcPwD Delay time, CAS prechgrqe to W low (Note22) 60 65 ns

Note 23: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
24: tras(min) is specified as two cycles of CAS input are performed.
25: tcpmax) is specified as a reference point only.

CAS before RAS Refresh Cycle (Note 26)

Limits
Symbol Parameter -6 -7 Unit
Min Max Min Max
tesr CAS setup time before RAS low 10 10 ns
tcHR CAS hold time after RAS low 10 15 ns
{RSR Read setup time before RAS low 10 10 ns
tRHR Read hold time after RAS low 10 15 ns
tcas CAS low pulse width 25 30 ns
Note 26: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh
mode.
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Timing Diagrams (Note 27)

Read Cycle
l tRAS N
— VIH-
RAS
VIL —
terP| |__ tRCD —_ tRSH | [IRPC  tCRP
o T teas -
[ VIH—
CAS /
VIL —
- RAD tRAL - tASR
SR IRA tASC tCAH < 1CPN| i =
VIH— ROW COLUMN ROW
A0~ A9 ADDRESS IADDRESS ADDRESS
VIL — 4
<= tRRH
tRCS ~ _tRCH|
T~
_ VIH—
v /
VIL
tbzc l tcob
F  ———
DQ Vi Hi-z {
(NPUTS) ;- A\ ;
Tt T tOFF
T tcLz
VOH—
Hi-Z DATA VALID Hi-z
(OUTPUTS), , —
l tRAC - tOEZ
— —— S
% tOEA L toDD -
- tOCH, — -
— VIH-
OE \ /
VIL —
T tORH
Note 27 Indicates the don't care input.
VIH(min)EVINEVIH(max) or VIL(min)EVINEVIL(max)
Indicates the invalid output.
Indicates the skew of the four inputs.
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Write Cycle (Early write)

l twcC ~
- tRAS - tRP
[ VIH— !
RAS
VIL —
tere | tRCD | tRSH | [RPC
— > S tCRP
- VIH—
CAS
VIL —
1ASR tASR
==
SR | tRAH tASCHL tCAH
VIH— ROW COLUMN ROW
AO ~ AQ ADDRESS ADDRESS ADDRESS
VIL —
twes | tWCH -
— VIH— o -
W
VIL —
tDH
tDS == — ——
VIH—
DQ DATA VALID
(INPUTS) | -
VOH—
DQ Hi-Z
(OUTPUTS) o
— VIH—
OE
VIL —
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Write Cycle (Delayed write)

o twe -
S
— tRAS <P
- VIH-
RAS
VIL — S
tCSH
tCRP tRSH tRPC
—~—IRCD > > tCRP
- tCAS -
CAS vin= \ / \ /
ViL — \
tASR RAH tCAH
<M tascks |~ > tASR
VIH— ROW COLUMN ROW
AO ~ A9 " ADDRESS ADDRESS ADDRESS
tCWL
tRCS e IRWL |
< twp
W VIH- /
VIL — \ 4
- tWCH -
tpzc
DS
07 0S| |__son_
DQ VIR - Hi-z { DATA
(INPUTS) - \ VALID
tcLz
VOH—
DQ . "
Hi-Z Hi-Z
(OUTPUTS) o -
tOEH
{070 tOEZP
N topD

o \ _/ \
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Read-Write, Read-Modify-Write Cycle

tRWC

I
RAS
VIL — —
tRCD tRSH tRPC
S — —— tCRP
tCRPF = (CAS _ ﬁ ﬁ
—_— VIH— \
CcAs \\
ViL— ~_ trRAD || M
tASR tRAH tCAH
o - tASCH | > tASR|
VIH— ROW y COLUMN ROW
A0~ A9 X ADDRESS )’ ADDRESS X ADDRESS
VIL — \ _
tAWD ~
tRCS - tCWD - tCwL
- tRWD | tRWL
- ~ o twe
W VIH- S
VIL — \ 4
IDS k> |- tDH -
tDZC
VIH—
DQ Hi-Z j DATA VALID
(lNPUTS) VIL — tCAC ‘
tCLz
==
DQ vor- Hi-Z DATA Hi-Z
(OUTPUTS) 0, ' VALID '
— RAC — tobD
tDzO tOEA| tOEH
FItOEZ
VIH —
OE /
VIL — A
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RAS-only Refresh Cycle

tRC

- tRAS - IR

Vi —
RAS

VIL — —

tRPC

tCRPﬁ ﬁ ﬁtCRP

— VIH—
CAS
VIL —

tASg tRAH tASR
VIH—
ROW ROW
A0~A9 _ X ADDRESS | X ADDRESS
VIL
_ VIH—
w
VIL —
DO VIH—
(|NPUTS) V|L -
DQ VOH= Hi-z
(OUTPUTS) yo —
E VIH —
VIL —
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CAS before RAS Refresh Cycle

tRC Lo tRC -
) A ———
tRP L tRAS - RAS | RP
[ VIH— f ES
RAS
VIL —
tRPc  tCSR tCHR tRPC  tCSR tCHR tRPC htCRP
CSR| | - - R | Ry
- VIH- p) \
CAS \ \
VIL — ((
CPN jod
tASR
[ (.
VIH- 22 ROW COLUMN
A0~ A9 DDRESS/AADDRESS
VlL — /(. |
)
tRCH tRSR ltRHR\ tRSR ltRHR\ tRCS
- VIH- )7
w \
VIL —
((
— 27
DQ VIH
(INPUTS) i — («
27
tOFF
DQ Vo= ( Hi-Z
(OUTPUTS) yoL - / »
tOEZ
((
o VIH— P
OE / ((
VIL — )
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Hidden Refresh Cycle (Read) (Note 28)

| T—
s tRAS - | tRR_ | tRAS - | L_tRP_
S —— T— —— S —— S —
R VIH—
RAS \
VIL —
ICRP | _ tRCD | _tRSH __ tCHR
- VIH—
CAS /
VIL —
- tRAD - {ASR
{ASRes L IRAH_tASC|| | ICAH__ K>
VIH— ROW COLUMN ROW
AO ~ A9 ADDRESS ADDRESS | ADDRESS
VIL —
tRCS
tRAL - | [IRRH
— VIH—
w
VIL —
tbzc __tcDD
DQ VIH - Hi-z /
LIl R
(INPUTS) vy — ) S
tCAC
|
AA
-t S I<—>{tOFF
tCLz
VOH— /
DQ Hi-Z { DATA VALID b Hj -7 e
(OUTPUTS) o — p
RA
— tRAC - tOEZ =~
__tbzo_ totEOARH (tODD;
VIL < >

OE -
VIH— /

Note 28: 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.
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Fast Page Mode Read Cycle

tRAS tRP
J— ——
N VIH- T
RAS
VIL—
l tCSH - tPC tRSH
=
tCRP| | tRCD | tCAS tcP_ tCAS tcP |, | __tCAS
T— A — T—
N VIH-
CAS / /
VIL —
tRAD _LCPRH -
[T
tASR tRAH tCAH tASC| [tCAH tASC| |[tcaH k={tASR
S tASC=] < =
VIH- ROW
COLUMN-1 7 ROW
~ COLUMN- COLUMN-3
A0~ A9 B XADDRESS X ‘ 1 ADDRESS
VIL |
‘ | [tRA tRRH
— Se-
tRCS
tRCH9T jetRcs tRCHeﬁ jetRcs L_JtrRCH
o VIH-
W
VL~
tbzc
tDzg L ipzc tcbD
I
VIH- .
DQ Hi-Z Hi-z 0 — {
(INPUTS) . — tCAC tCAC \_
tAA
- |PA tAA S
tOFF tOFR
tOFF
1 tolz ‘ 1 tCLZ | <> tcLz —
DQ VOH~- Hiz DATA DATA paTA N
(OUTPUTS) /g — ' VALID-1 VALID-2 VALID-3
l tRAC - tCPA | |[tcPA
- —— —— T—
tbzo OEA tOEA tOEA
= toEZ = <> tOEZ ‘ <> tOEZ
tOCH tOCH tOCH
o VIL .
OF \
VIH-
tDzo tbzo tobD
L S— 3 [ —
tobb tobD tORH
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Fast Page Mode Write Cycle (Early Write)

tRAS tRP
—— >
_ VIH-— ‘
RAS
VIL —
- tCSH - tPC tRSH
tCRP| |~ tRCD | _ICAS_ tcP tCAS tcp tCAS
Pl BN —— ;
[ VIH-— 7 ‘
CAS / /
VIL —
tAS@R IRAH tASC < tCAH tASC ICAH tASC LCAH E>{tASR
VIH— ROW ROW
AO - A9 ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
VIL — J | Sthi
twcs tWCH twcs tWCH twcs tWCH
— VIH-—
w
VIL —
tDS tDH tDS tDH tDS tDH
S [ S—
DQ ViH-= DATA DATA DATA
(INPUTS) ;- VALID-1 VALID-2 VALID-3
VOH—
DQ li-z
(OUTPUTS) /g —
o VIH—
OE
VIL —
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MITSUBISHI LSlIs

MH1V36CAM-6,-7

FAST PAGE MODE 37748736-BIT (1048576-WORD BY 36-BIT ) DYNAMIC RAM

Fast-Page Mode Write Cycle (Delayed Write)

L tRAS | _IRP
- VIH- \
RAS
VL —
L tCSH - tRSH
tCRP) |~ tRCcD | ICAS - tPC -
I - tcP_, | tcAs o
-
- VIH-
CAS / /
VIL — y y
tRWL (£
tASR| |tRAH CAH AsC| | tcAH tCwL
= tASC T e k> tASR
VIH- ROW - ROW
A0~ A9 X ADDRESS COLUMN-1 X COLUMN-2 X ADDRESS
VIL —
tewL
tRCS == tRCSe
twp T twp
_ VIH-
" / /
VIL— \
tWCH - tWCH -
tbzC tbH | tbZC tDH
tDS S1<<—> [ tDS =tk
DQ VIH= \ bz / DATA ) 2_4 DATA
(INPUTS) VIL - y | VALID-1 ' ALID-2
tcLz —eteLz
VOH—
DO%TPUTS Hi-Z < Hi-Z Hi-z
( )voL — \
tOEZ
tozo, ~ 'OF7 {OEH
k—{ toDD tDzo toDD
_ VIH — \
OE \ /
VIL —
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Preliminary Spec. MITSUBISHI LSls
MH1V36CAM-6,-7

FAST PAGE MODE 37748736-BIT (1048576-WORD BY 36-BIT ) DYNAMIC RAM

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

L tRAS - | LIRP
— VIH—
RAS
VIL
l tCSH - tRWL
- S
tCRP| |~ trRcD . tCAS - tPRWC -
T m— A ——
tcP . | tCAS -
VIH—
CAS
ik __tRAD__
- -
tASR| |tRAH AH tASC AH WL
1 tASC £ tc alS e 1C K={tASR
A0~ A9 vin= ADDRESS COLUMN-1 COLUMN-2 ROW
VIL < ADDRESS
tAWD _ L tAWD
tcwiu
trcs| | towp _ [1OWh qpes=t=| _ tcwp
twp twp
W VIH— / /
VIL / \
l tRWD - | tcPWD
tDzC tDH tDZC| tDH
tDs == <~ tDs
DQ VIH= \ Hiz DATA iz / DATA
(INPUTS) , — 4 VALID-1 o \ VALID-2
tCAC | tCAC
—
tAA tAA
tCLz%le —<—tcLz
DQ VOH— iz l& DATA\ Hi-Z DATA li-7
= \VALID-1, - 'ALID- =
(OUTPUTS) /) — \
tRAC tCPA
— S tobD S toDD
tDzO  tOEA | toeH
tOEZ tDzo tOEZ |

VIH — tOEA

B - \ / \__/ N
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Preliminary Spec. MITSUBISHI LSls
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MH1V36CAM-6,-7

FAST PAGE MODE 37748736-BIT (1048576-WORD BY 36-BIT ) DYNAMIC RAM

MH1V36CAM OUTLINE

No mounted area
11lmm x 11mm

0:0°~5°

]
]
1.2
o
5
r~~~

i-
vo

2.55
>
Detail A
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