VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VISK

Description

The device is CMOS Dynamic RAM organized as 1,048,576 words X 16 bits. It is
fabricated with an advanced submicron CMOS technology and designed to operate from a
single 5V only or 3.3V only power supply. Low voltage operation is more suitable to be used
on battery backup, portable electronic application. A new refresh feature called "self-
refresh” is supported and very slow CBR cycles are being performed. It is packaged in
JEDEC standard 42-pin plastic SOJ or 50/44-pin plastic TSOP(lI).

Features

- Single 5V (+10%) or 3.3V (+10%) only power supply
- High speed tgac access time : 60/70 ns
- Low power dissipation
- Active mode : 5V version 990/835 mW (Max.)
3.3V version 648/612 mW (Max.)
- Standby mode : 5V version 5.5mW(Max.)
3.3V version 1.8mW(Max.)
- Fast page mode access :
« /O level : TTL compatible (Vcc=5V)
LVTTL compatible (Vcc=3.3V)
« 1024 refresh cycles in 16 ms(Std) or 128ms(S-version)
. 2 CAS byte control
+ 4 refresh modes :
- RAS only refresh
- CAS - before- RAS refresh
- Hidden refresh
- Self-refresh (S-version)
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VIS

VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

Pin Configuration
42-Pin 400 mil Plastic SOJ
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Pin Description

Pin Name Function

AD-A9 Address inputs
- Row address AO0-A9
- Column address  AO0-AS
- Refresh address  A0-AS

DQ1~DQ16 Data-in/data-out

RAS Row address strobe

UCAS > LCAS [Column address strobe

WE Write enable

OE Output enable

Vee Power (+5V or +3.3V)

Vss Ground

50/44-Pin Plastic TSOP(I)(Normal Pinouts)
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VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VISKi

Block Diagram
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VG26(V)(S)18160B

VIS \/ 1,048,576 x 16-Bit
CMOS Dynamic RAM

Truth Table
ADDRESSES
FUNCTION RAS |LCAS|UCAS| WE | OE [ ROW | coL DQg Notes

STANDBY H H-X|H-X] X X X X |High-Z

READ : WORD L L L H L | ROW | COL |Data-Out
'|READ : LOWER BYTE L L H H L | ROW | COL [Lower Byte:Data-Out

Upper Byte:High-Z
READ : UPPER BYTE L H L H L | ROW | COL |Lower Byte:High-Z
Upper Byte:Data Out

WRITE : WORD L L L L X | ROW | COL |Data-In

(EARLY WRITE)

WRITE : LOWER L L H L X | ROW | COL |Lower byte:Data-in
BYTE(EARLY) Upper Byte:High-Z

WRITE : UPPER L H L L X | ROW [ COL |Lower byte:High-Z
BYTE(EARLY) Upper Byte:Data-in

READ WRITE L L L |H-L|L>H]| ROW | COL |Data-Out Data-in 1,2
PAGE- 1st Cycle L H-L|H-L]| H L | ROW { COL |Data-Out 2
MODE READ |2nd Cycle L HoL|H-L| H L n/a | COL |Data-Out 2
PAGE- 1st Cycle L HoLjH-L} L X | ROW | COL |Data-in 1
MODE WRITE |2nd Cycle, L H-L | HoL L X n/a COL |Data-In 1
PAGE-MODE |1st Cycle L H-L| H-L {H—L | L-H| ROW | COL |Data-Out,Data-In 1,2
READ-WRITE [2nd Cycle L H-lL|H-L |H-»L {L>H]| n/a | COL |Data-Out,Data-In 1,2
HIDDEN READ [L-H-L| L L H L | ROW | COL |Data-Out 2
REFRESH WRITE |LoH-L] L L L X | ROW | COL |Data-In 1,3
RAS ONLY REFRESH L H H X X | ROW | nfa [High-Z

CBR REFRESH H—L L L X X X X |High-Z 4

Notes . 1. These WRITE cycles may also be BYTE WRITE cycles (either LCAS or UCAS active).

2. These READ cycles may also be BYTE READ cycles (either LCAS or UCAS active).
3. EARLY WRITE only.
4. At least one of the two CAS signals must be active (LCAS or UCAS).
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VG26(V)(S)18160B

1,048,576 x 16-Bit ‘
CMOS Dynamic RAM VISE

Absolute Maximum Ratings

Parameter Symbol Vailue Unit
. . 5v -1.0to +7.0
\oltage on any pin relative to Vss 3.3V \'ay 0510 +46 v
. 5V -1.0to +7.0
Supply voltage relative to Vss 33y - Vee 0510 +4 6 Y
Short circuit output current louT 50 mA
Power dissipation Pp 1.0 w
Operating temperature TopT 0to +70 °C
Storage temperature TsTg -55 to +125 °C
Recommended DC Operating Conditions
Parameter/Condition Symbol 5 Volt Version 3.3 Volt Version | Unit
Min | Typ | Max | Min | Typ [ Max
Supply Voltage Vee | 45| 5.0 55 30| 33 3.6 v
Input High Voltage, all inputs ViH | 24 | — |Vce+1.0] 20 | — |Vect0.3
nput Low Voltage, allinputs § V). |-1.0| — 08 |-03]| - 0.8 \Y%

Capacitance
Ta=25°C,Ve =5V +£10% or 3.3V 10%, f=1MHz

Parameter Symbol Typ Max Unit Note
Input capacitance(Address) C1 - 5 pF 1
Input capacitance Ci2 - 7 pF 1

(RAS, LCAS , UCAS , OE , WE )

Output capacitance Cio - 7 pF 1,2

(Data-in,Data-out)
Notes : 1. Capacitance measured with effective capacitance measuring method.
2. LCAS and UCAS =V|y to disable Dout.
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VG26(V)(S)18160B

1,048,576 x 16-Bit
VIS \ CMOS Dynamic RAM

DC Characteristics ; 5-Volt Version
(Ta=0to 70°C, Vo =+5V £ 10%,Vgg=0V)

VG26(V)(S)18160B
Parameter Symbol Test Conditions -6 -7 Unit | Notes
Min | Max | Min | Max
Operati RAS cycling
perating | — .
current CC1 tI_Cp_\_srr;ilr.‘JCAS cycling -| 180 -l 1700 mA | 1,2
RC=min.
TTL interface
RAS, CAS=V|y - 2 - 2] mA
Dout=High-Z
Low CMOS interface
power RAS, CAS 2Vcc-0.2V - 025 -| 0.25( mA
S-version Dout=High-Z
Standby lcc2
Current |Standard TTL interface
power RAS, CAS=V|y 1 29 | 2mA
version Dout=High-Z
CMOS interface
RAS, CAS =Vcc-0.2V 1 1 1 1 mA
Dout=High-Z
RAS-only RAS cycling, CAS =V |y
refresh current lccs trc=min. | 180 | 170 mA [ 1.2
Fast page mode leca ftpe=min. 1 s ]
current 700 mA| 13
CAS-before-RAS | | tRc=min.
refresh current ces RAS, CAS cycling -| 180 | 170 mA | 42
sseplf-refr_esh current lccs A . 100 1S 1 250 as
(S-Version) RASS= - 0| pA
CAS -before-RAS Standby:Vcc-0.2V < RAS
?ur}gerifrsew . CAS before RAS refresh:
rent(S-version) | .o |1024 cycles/128ms
RAS,CAS:0V=V| 0.2V
Vee-0.2v= ViH< ViHMax) g0l .
Dout=High-Z, tRAS§300nS - 380| pA
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VG26(V)(S)18160B

1,048,576 x 16-Bit )
CMOS Dynamic RAM VIS E

DC Characieristics ; 5-Volt Version (Cont.)
(Ta=0 to 70°C, Vo =+5V £10%,Vgg=0V)

VG26(V)(S)18160B
Parameter Symbol Test Conditions -8 -7 Unit | Notes

: Min | Max | Min | Max
Input leakage <\fin <
current I 0V <Vin €Vee+0.5V -5 5 -5 5| pA
Output leakage { 0V =Vout <Vcc+0.5V
current LO  [pout=Disable S 5 -5 5 pA
Output high _
voltgge o VoH |loH™-SmA 2.4 - 2.4 A v
OCutput low -
Vo,t;’ge VoL |loL=+4.2mA |1 o4 4| 04| v
Notes :

1. Icc is specified as an average current. It depends an output loading condition and cycle rate
when the device is selected. I max is specified at the output open condition.

2. Address can be changed once or less while RAS =V .
3. For lg4 . address can be changed once or less within one Fast page mode cycle time.
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VG26(V)(S)18160B

1,048,576 x 16-Bit
VIS \Y; CMOS Dynamic RAM

DC Characteristics ; 3.3-Volt Version
(Ta=0to 70°C,Vgoc=+3.3V+10%,Vgg=0V)

VG26(V)(S)18160B
Parameter Symbol Test Conditions -6 -7 Unit |Notes
Min | Max | Min | Max
o g G ¢ RAS cycling
perating Curren lcct1 |LCAS,UCAS cycling - 1so] | 170 ma{ 12
tre=min.
LVTTL interface
RAS, CAS=Vjy 1 95 - 05fmaA
. Dout=High-Z
Low CMOS interface
power RAS, CAS 2Vcc-0.2V -| 025 - 025 mA
Standb S-version loga [Pout=High-Z
andby
Current Standard LVTTL interface
power RAS, CAS=Vjy 1 4 | 2mA
version Dout=High-Z
CMOS interface
RAS, CAS 2Vce-0.2V | 85 o 05 mA
Dout=High-Z
RAS -only refresh current lces RAS cycling, CAS =V 1 180 4 170l ma {12
tRG=min.
Fast page mode current | M
cc4 [fpc=min. 4 70 1 60l mA| 13
N trc=min.
CAS -before-RAS refresh iccs |RC T J 170 mA | 42
current RAS,CAS cycling '
Self-refresh current (S-Version) I
CC8 |tragsZ100HS 4 150 - 150| pa
CAS -before-RAS Standby:Vcc-0.2V < RAS
long refresh current(S-Version) CAS before RAS refresh:
lccg [1024 cycles/128ms 1 270 | 270| HA
RAS,CAS OV=V| 0.2V
Vee-0.2v< ViH < ViHMax)
Dout=High-Z, tras < 300ns
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VG26(V)(S)18160B

1,048,576 x 16-Bit f
CMOS Dynamic RAM VIS E

DC Characteristics ; 3.3-Volt Version (Cont.)
(Ta=0to 70°C Ve c=+3.3V+10%,Vgg=0V)

VG26(V)(S)18160B
Parameter Symbol Test Conditions -6 -7 Unit |Notes
Min | Max | Min | Max
Input leakage current Iy |0V =Vin <Vce+0.3V -5 51 .5 5| pa
Output leakage current I 0V <Vout <Vce+0.3V
LO  |Dout=Disable 5| St -5 S| upA
Qutput high voltage _
VoH |loH=-2mA 24{ - 24 | v
Output low voltage -
VoL |loL=+2mA | o4 | o4f v
Notes :
1. I is specified as an average current. It depends on output loading condition and cycle rate
when the device is selected. Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS =V .
3. For icc4 . address can be changed once or less within one Fast page mode cycle time.
211
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VG26(V)(S)18160B

VISW 1,048,576 x 16-Bit
CMOS Dynamic RAM

S —

AC Characteristics
(Ta=0to +70°C, V=5V 10% or 3.3V £10% ,Vgg=0V)*1,72,"3,%4,*5

Test conditions
+ Output load: two TTL loads and 100pF(Vg ¢ = 5.0V £ 10%)

one TTL load and 100pF (Vg = 3.3V£10%)
+ Input timing reference levels :
VIH=2.4V, V| =0.8V (Voc = 5.0VE10%) ; Vi = 2.0V, V) = 0.8V (Vo =3.3VEL10%)
- Output timing reference levels :
VoH = 2.0V, Vo= 0.8V (Vo =5.0VE10% , 3.3VE10%)

Read, Write, Read-Modify-Write and Refresh Cycles
(Common Parameters)

VG26(V)(S)181608

-6 -7 Unit | Notes
Parameter Symbol| Min Max | Min Max
Randoin read or write cycle time tre 110 -l 130 -| ns
RAS precharge time 'RP 40 i 50 1
LCAS /UCAS precharge time in normal mode | 'CPN 10 - 10 | s
RAS pulse width 1RAS 60| 10000] 70| 10000] ns | 6
[E;E ,m pulse width tcas 15| 10000 18| 10000{ ns 7
Row address setup time tASR 0 - 0 -| ns
Row address hold time tRAH 10 - 10 -| ns
Column address setup time tasc 0 - 0 <[ ns 8
Column address hold time tcaH 10 - 15 -| ns
RAS to LCAS/UCAS delay time RCD 200 42 200 50| s | 9
RAS to column address delay time RAD 15 30 15 35 ns 10
Column address to RAS lead time RAL 30 13 ns
RAS hold time {RSH 15 1 18 | s
LCAS/UCAS_hold time tcsH 60 | 70 | ns
LCAS/UCAS to RAS precharge time IcrRP 3 - 5 |ons 11
OE to Din delay time toED 15 1 18 | s |
Transition time (rise and fall) tr 1 50 1 50| ns 12
Refresh period tREF - 16 - 16| ms
Refresh period (S-Version) tREF - 128 - 128] ms
CAS to output in Low-Z tcLz 0 - 0 -| ns
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VG26(V)(S)18160B

1,048,576 x 16-Bit .
CMOS Dynamic RAM VIS ﬂ

Read Cycle
VG26(V)(S)18160B
-6 -7 Unit | Notes
|Parameter Symbol | Min Max | Min Max
Access time from RAS tRAC {1 60 - 70[ ns 13
Access time from LCAS /UCAS tcac | 18 | 20| ns |14,15
Access time from column address tAA - 30 - 35| ns | 15,16
Access time from OE toEA - 15 - 18] ns
Read command setup time trRes 0 - 0 | ns 8
Read command hoid time to tRCH 0 - 0 -l ns 11117
LCAS/UCAS
Read command hold time to RAS tRRH 10 - 10 -1 ns 17
Output buffer turn-off time toFF 0 15 0 18] ns 18
Output buffer turn-off time from OF toez 0 15 0 18[ ns 18
Write Cycle
VG26(V)(S)18160B
-6 -7 Unit | Notes
Parameter Symbol | Min Max | Min Max
Write command setup time twes 0 - 0 -l ns 8,19
Write command hold time twWcH 10 - 10 -| ns
Write command puise width twp 10 - 10 -| ns
Write command to RAS lead time tRWL 15 - 18 || ns
Write command to LCAS/UCAS lead | tcwL 15 |1 18 | ns | 20
time
Data-in setup time tps 0 - 0 -| ns 21
Data-in hold time toH 10 - 15 -| ns 21
Read-Modify-Write Cycle
VG26(V)(S)18160B
-6 -7 Unit | Notes
Parameter Symbol| Min Max Min Max
Read-modify-write cycle time trwe 150 -1 175 -| ns
RAS to WE delay time tRWD 80 R | ns | 19
LCAS/UCAS to WE delay time tcwp 35 | 40 | ons o0
Column address to WE delay time tawp s0 - 60 1 ons 19
OE hold time from WE toeH 15 - 18 1 ons
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VG26(V)(S)18160B

VIS 1,048,576 x 16-Bit
Y CMOS Dynamic RAM

Refresh Cycle

VG26(V)(S)18160B

-6 -7 Unit | Notes
Parameter Symbol | Min Max | Min Max
LCAS/UCAS setup time(CBR refresh) | ICSR 10 - 10 || ns
LCAS /UCAS hold time (CBR refresh) | CHR 10 -1 10 || ns "
RAS precharge to LCAS/UCAS hold | 'RPC 5 - 5 | ns 8
time
RAS pulse width (self refresh) trass | 100 -1 100 | us
RAS precharge time (self refresh) tRPS 110 -1 130 -| ns
CAS hold time (CBR self refresh) tcHs -50 -1 -50 || ns
Fast Page Mode Cycle

VG26(V)(S)18160B

-6 -7 Unit | Notes
Parameter Symboi | Min Max | Min Max
Fast page mode cycle time . tpc 40 - 45 -l ns
Fast page mode LCAS /UCAS tcp 10 | 10 || ns
precharge time
Fast page mode RAS pulse width tRASP 80, 105 70[  105| ns 22
Access time from LCAS /UCAS tcpa 41 35 - 401 ns [1115
precharge
RAS hold time from tcPRH 35 - 40 -| ns
LCAS /UCAS precharge
Fast Page Mode Read Modify Write Cycle

VG26(V)(S)18160B

-6 -7 Unit | Notes
Parameter Symbol | Min Max | Min Max
Fast page mode read-modify-write cycle | topyy 55 - 65 -| ns 11
LCAS/UCAS precharge to WE delay
time
Fast page mode read-modify-write cycle | tpryyc 80 - 90 -l ns
time
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VG26(V)(S)18160B

1,048,576 x 16-Bit ‘
CMOS Dynamic RAM VIS ﬁ

Notes :

1.AC measurements assume ty=5ns.

2.An initial pause of 100 us is required after power up followed by a minimum of eight initialization
cycles (R—;\g-only refresh cycle or CAS -before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight C_AS-before-R‘;\E refresh cycles are required.

3.In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to the
device.

4 When both LCAS and UCAS go low at the same time, afl 16-bits data are written into the

device.L.CAS and UCAS cannot be staggered within the same write/read cycles.
5.All the Vo and Vgg pins shall be supplied with the same voltages.

6.t A (Min)=tRyp (Min)+tR\y (Min)+tT in read-modify-write cycle.
7 tcas{min)=toyyp(miny+icy (Min)+t in read-modify-write cycle.

8.tagc(min) - ircs (min) » hycg(min) and igp are determined by the earlier falling edge of LCAS or

UCAS.
9.0Operation with the trcp (Mmax) limit insures that tgac(max) can be met, trop{max) is specified as a

reference point only,if trcp is greater than the specified trgp(max) limit, then access time is
controlled exclusively by tcac.
10.Operation with the tgap (Max) limit insures that tgac(max) can be met, tpap(max) is specified as a
reference point only,if tRap Is greater than the specified tg ap(max) limit, then access time is
controlled exclusively by taa.

11.1¢RP, ICHR, RCH, tcpa and tcpyy are determined by the later rising edge of LCAS or UCAS .

12.V|(min) and V|_ (max) are reference levels for measuring timing or input signals. Also, transition
times are measured between V y and V.

13.Assumes that trop < trep(max) and tRap = tRaD(Max). ftrep or tRap is greater than the
maximum recommended value shown in this table iR o exceeds the value shown.

14 Assumes that tRep = iRgp(max) and trap < tRap(max).

15.Access time is determined by the longer of tap tcac, topa.

16.Assumes that 'RCD = tRcp(max) and trap = trap(max).

17.Either tggo or trrH must be satisfied for a read cycle.

18 loFF(max) and togz(max) define the time at which the output achieves the open circuit condition and
is not referenced to output voltage levels.

19-tWCS, tRWD, "CWD, and toyyp are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only. If tycs = tywes(min), the cycle is an early write cycle
and the data out will remain open circuit (high impedance) throughout the entire cycle. If tryyp =

trwD(mIn), towp 2 towp(min), tawp = tawp(min) and tepyy = topyy(min, the cycle is a read-
modify-write and the data output will contain data read from the selected cell. If neither of the above
sets of condilians is satisfied, the condition of the data out (at access time) is indeterminate.

20ty shall be satisfied by both LCAS » UCAS .

21.These parameters are referenced to LCAS or UCAS separately in an early write cycle and to WE
edge in a delayed write or a read-modify-write cycle.

22tragp defines RAS pulse width in Fast page mode cycles.
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VG26(V)(S)18160B

\% S 1,048,576 x 16-Bit
IS W, CMOS Dynamic RAM
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VG26(V)(S)18160B

1,048,576 x 16-Bit
CMOS Dynamic RAM VIS m
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VG26(V)(S)18160B

f 1,048,576 x 16-Bit
VIS ﬁ CMOS Dynamic RAM
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VG26(V)(S)1 8 60B

1,048,576 x S’:
CMOS Dynamic ISAM VISE
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VG26(V)(5)18160B

1,048,576 x 16-Bit
VIS \, CMOS Dynamic RAM
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VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VISKi

. Byte Delayed

Write Cycle
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VG26(V)(5)18160B
1,048,576 x 16-Bit

CMOS Dynamic RAM
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VG26(V)(S)18160B

1,048,576 x 1

6-Bit

CMOS Dynamic RAM

VISK

((((((((

DDDDDDD

DDDDDDD

Rl

CCCCCC

tcwp

»

\

11

tewL

B WLy

tywp
t

&
DH J

s 1
Din

tp
QPEN .
'OED 10EH

toEA >
t

ALY Y
[o]
] -
[= <]
- m
N

1G5-0037(4)



VG26(V)}(S5)18160B

: 1,048,576 x 16-Bit
VIS W, CMOS Dynamic RAM

- Fast Page Mode Word Read Cycle

tRASP

tCPRH

tcsH tec | RsH

- < > > tcp
terP | " trep tCAS. Tcp tcas 1 L P | | teas N
Ucas )\ 7£ 3: / lg / A
LCAS \K 7 T N /
tRAD tRAL
t ‘RAH t tasc | [t t
tASR| thsclesl LA Ascl |ican fAsc
y A i
ADDRESS Row Column 1 Colurn 2
. 3 N
tros}e »>
E W
toeA
|
toEA toEA
oF V‘ \ >
] / ]
- tRAC - | CPA tcpa _
| | tas N tAA taa -
toE2
toEZ
t
teaCle—i OFF <SAC (ol OFF  |dcAg L
toLz fcrz toLz
e Z
[~ } — Open
DQ1~DQ16 %g DouT 1 DouT N 2__7
N 7 N/ N A
Dout 2
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VG26(V)(S)18160B

1,048,576 x 16-Bit
CMOS Dynamic RAM VISE
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VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VIS

. Fast Page Mode Word Early Write Cycle

. tmasp trp ‘
L ZE:S
ot ——
tcsH
[~ tcrRP
t

AAAAAA

AAAAAAAAAAAAAA

tcAH
) tasc N _tasd |tca
A 3 A
ADDRESS Row Column 1 Column 2 Column N
- ¥, -

tweH

» la—p
- »

tos tDH
() -—-

sarows. W w0 BN 5%( }W
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VG26(V)(S)18160B

1,048,576 x 16-Bit
CMOS Dynamic RAM VIS ﬁ

age Mode Byte Early Write Cycle
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VG26(V)(S)18160B
1,048,576 x 16-Bit

VIS ﬁ CMOS Dynamic RAM

- Fast Page Mode Word delayed Write Cycle

tRASP -
tCPRH | RP
RAS )S %_N"'
t T 7_
T
> tcsH ‘cp t tcp t
) L pC C CRP
trcD tcas N - 11RSH
ket gl _ tcas ) CAS o
UCAS % g‘ > Zhg‘ /
LCAS g 4 L _
N\ / \ J N 7 /
RAD -
| t
tASR | tasc tasc Ase
g teAH tCAN
LIr L ]
Row Column 1 Column 2 Column N
Y N
towl towL few -
" TRWL
!Rcil trRes trRcs >
wE y X X
A > :
twe o twp twp
I~ [ 1
tos tos tos
on ipH JlDw
s
DQ1~DQ16 Din 1 Din 2 Nin N
- - ij
— e Nitq
toeD| toeH toED toE OED togH
OE / .
oLz oLz ‘ toLz
LJOEZ LloEZ foez
- - 4
DQ1~DQ16 — { {
¢ ﬂ_;t \.j 5&‘
Invalid Dout Invalid Dot Invalid Dout
1G5-0037(4)
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VG26(V)(S)18160B

1,048,576 x 16-Bit
CMOS Dynamic RAM - VIS E

. Fast Page Mode Byte delayed Write Cycle

_ tRASP .
tCPRH '
] RP
RAS 3‘ f1
T / \
tT‘
) tcsy ILCP B tpe _tcp tcrP
P trRcD L tcas __'msH
[— [ o tcas : tcas -
UCAs Y - b_ < » /
(or LCAS) %E £ SR_ 72 S( 7_/
LCAS /
(or UCAS)
«RAD | tasc
tASR | fasc _
i LR tcaH tcaH
ADDRESS R i Cotumn 1 Col 2 Column N
aw O n alumn
i _
CWL toewr —w
tRwL
‘ tRes tRCS -
RCS |«
ViE SS 5& XS
.
ade we twe
'ns tp 'ps_
JOH IpH DH
. - -
DQ9~DQ16 Din 1 Din 2 bn N} e o
(or DQ1~DQ8) -H - -
— - —p
toED| toEH toED Lto tQED tOEN
- 'a 4
OE
tcrLz tcLz
| toEz loEz
- 4
DQe-DQ16 ¥, 7
(or DQ~DQ8) h\ A
Invalid Dout Invalid Dout Invalid Dout

1G5-0037(4) 229



VG26(V}S§)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VIS

- Fast Page Mode Word Read - Modify - Write Cycle

- tRASP
tCPRAH
t
1 < RP
RAS 3 ﬂn
. 7 \
tr tPRWC
" tcrA
tren tcas tcp tcas tep
il > > Ly > (e | icas >
UCAS N Z( 58 Z( 53
TCAS \ /-
N\ /] \ / N /
. trap
. tasc
ASRI tasc B tasc
tR tCAH fcaH tcAH
y
ADDRESS / A 4 Y
Row Column 1 Column 2 Column N
- « 1
t
'RWD towL tcpw  _ |CWL QCPWCW -
AwD > tawp - tawp | krwi
t N - >
«OWD 1| T WD liges | «—CWD
VE SS / \S 38
tRCS twel twp
bre 'wp
t
“J DZE e ‘D - toze _'0S tpzc ‘oS
to toH
1 DIA > ' DH
V- 's ~
DQ1-~DQ16 @(om ; Din 2 Din N
T - -
—f— — Seo — P
t tCPA o . fcPa .
CEQ to > 4 » tOEH
EH OEH
| toea N oA e—] | toEA
= / 7 7 .
L t
taa [ teaC | toac tcac
o (RAC > tAn tan
I* D R
t
L, toEZ > t t
Lg 2 E? > 1 loEZ —> | loEZ
tcLz N t
'y cLz -
DQ1~DQ16
DouT 1 DouT 2 DouT N
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VG26(V)(S)18160B

1,048,576 x 16-Bit 7
CMOS Dynamic RAM VISE

- Fast Page Mode Byte Read - Modify - Write Cycle

tRASP
tCPRH tRp
RAS BS
1 - Y,
LI o tpRWC
tcr
tRcD tcas tcp tcas tep tcas o
\ - *’1 -t H - -
UCAS ;_\ q_ /™ /
(or LCAS) \S 72 5‘ i/ S;; f
L[CAS J
(or UCAS) tRAD
tASR ‘ASE Fltasc
LR tCAH
R L W
Row Column 2 Column N
- N
tewL
< tcpw tepw
tAWD ) o tawp tRWL
‘cwp ‘Res Wl lires) t e—CWD . -
WE A y \
_ ) ) y
tw
tresl ]| . fwo tw
Ltozc g || oze «L tos tpze ‘0S|
NENL loH 1o!DH
DQ9-DA16 7 a , { )
(or DQ1~DQ8) _Lfi" 1 E‘“ 2 E‘
toED toED
—p
toed I'CPA -
] toE Le2Eh
= i
taa | [+ tcac tca
tRAC - L |TAA
tci’ 1JoEZ B toez lee toEz
B toLz i terz le
DQY-DQ16 v 2
(or DQ1~DQ8) A
DouT 1 DouT 2 DouT N

1G5-0037(4) 2
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VG26(V)(S)18160B
48,576 x 16-Bit

1,0
VIS ﬁ CMOS Dynamic RAM

)

00000000000



VG26(V)(S)18160B
1,048,576 x 16-Bit

CMOS Dynamic RAM VIS ﬂ

- CBR Self-Refresh Cycle

trASS {rpPs

s f v i
'rpc =

CSR
tcHs

OFF

High Impedance

Note: WE = don'tcare
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V S 1,048,576 x 16-Bit
I Y, CMOS Dynamic RAM
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VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VISKi

Ordering information

Part Number Access Time

Package

VG26(V)(S)18160BJ-6 60 ns

VG26(V)(S)18160BJ-7 70 ns

VG26(V)(S)18160BJ-6

VG =P - /IS Memory Product
- 26 —P . Technology

-V —p - 3.3V Version

- S —p : Self refresh

+ 18160 =P . Device Type and Configuration

B -~ . Revision

-J —p - Package Type (J : SOJ, T : TSOP)

-6 - « Speed (6:60 ns, 7:70 ns)

Packaging Information
- 400 mil, 42-Pin Plastic SOJ

400mil 42-Pin

Plastic SOJ

1. CONTROLLING DIMENSION : INGHES

2. DIMENSION D DOES NOT INCLUDE MOLD PROTRUSION.
MOLD PROTRUSION SHALL NOT EXCEED 0.006%(0. 15) PER SIDE
OIMENSION E1 DOES NOT INCLUDE INTERLEAD PROTRUSI
INTERLEAD PROTRUSION SHALL NOT EXCEED 0.01%0.25) PER SIDE.

o]
oM WMCLIMETERS INCHES =
W T NOW | MAX | MIN T NOM | WAX | l 2 »

L) 3% | 357 376 | 0128 (U138 | U.146 | minisisicliainiaisinininialelininininina) T
AT Z08 | — = 087 | — =

B [TUI [ — UST [ 0015 — U0H | O

BT 03 | = CA6 [ 0015 | — U018

BZ [ OB5 | U771 | UBT |00 | U U037

< T | — 033 [ 0007 | — ;

<7 | O TZ | 028 [ 0007 | 0.006 | O

e T27 BASIC UUSU BASIC 0 O

5] ; 2737 (2743 [ 1070 [ 1075 |1

[0S [ T8 1T 30 [ U435 | VAN | UAdE FEE T T T U T O T LT L
ET 1003 7076 | 1029 | 0.395 | UAO0 [ U405 | ! «
EZ SATBASIC TITOBASC |

RT| 076 7 UBY | T0Z [ U0 [ NS5 [ VUKD

20 N I L IS B

SECTION B-B
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VISEi_

VG26(V)(S)18160B
1,048,576 x 16-Bit
CMOS Dynamic RAM

Ordering information

Part Number Access Time

Package

VG26(V)(S)18160BT-6 60 ns

VG26(V)(S)18160BT-7 70 ns

VG26(V)(S)18160BT-6

+ VG - + VIS Memory Product

- 26 —p - Technology

oV =) . 3.3V Version

S —p - Self refresh

- 18160 - . Device Type and Configuration

-+ B — - Revision

«T —p . Package Type (J : SOJ, T: TSOP)
+ 6 —p . Speed (6:60 ns, 7:70 ns)

Packaging Information
+ 400 mil, 50/44-Pin Plastic TSOP(Il)

400mil 50/44-Pin

Plastic TSOP(l!)

- MILLIMBTERS INCHES
MIN. | NOM.| MAX | MIN. | NOM | MAX.
A - - L20 - -— 0,047 s W 2 %
Al] s08| = | o13] o0 - | 0% BRAAAARAARA  RAHANRRARAR
A2 095 1.00 1.05 0.037 0.630 | 0.041
b 0.30 - 048 0.012 - 0.018
b1 030 — 040 0.012 - 0.016
< 812 -— 0.21 0.003 - 0.00%
o1 | oaL| — 016 | vooes| — | onoe Bl
i} 20.82 | 2095 21.08 0.520 0.325| 0.330
n 0.874 BASK 0.0344 BASIC
080 BASIC 6.0319 BATIC o}
E | 1136 1076 | 1196 | 0455 | 043 | 04nt R EEE R e EEEEEE L
Bt | 1003] 1006 t0.29] w395 [ o400 | oses 1 oo 28
L 0.40 0.30 0.60 9.016 0.020 0.024
L3 0.11 -— 0.28 4004 - 0.010 bl
RL 0.11 - — 8.004 —~— —_
NOTE: n (E
1. CONTROLLING DIMENSION : MILLIMETERS A
2, DIMNSION D DOES NOT INGLUDE MOLD FROTRUSION. ' ¢ { AT
MOLD PROTRUSION NOT EXCEED 0.15man#.006") PER SIDE. Ly
DDMENSION E1 DOXS NOT INCLUDB INTEKLEAD PROTRUSION. - SWUUSIIIUTIONTY - Sem————rh.
INTERLEAD FROTRUSION SHALL NOT EXCEED 0.29mm(0.01") FKR SIDR. N ppg
3, COMENTION b DOES NOT INCLUDE DAMBAR PROTRUSIONS/DNTRUSION.
ALLOWABLE DAMBAR PROTRUSION SEALL NOT CAUSE leAD TO
BE WIDER THAN THE MA X b DIMENSION BY MOKE THAN 0. SEATING PLANE
DAMBAR INTRUSION SRALL NOT CAUSE THE LEAD TO B NARROWER
THAN THE MIN b DIMENSION BY MORE THAN 0.07mm.
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