VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VIS

Description

The device is CMOS Dynamic RAM organized as 1,048,576 words X 16 bits with extended
data out access mode. It is fabricated with an advanced submicron CMOS technology and
designed to operate from a single SV 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(ll).

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 990/935 mW (Max.)
3.3V version 648/612 mwW (Max.)
- Standby mode : 5V version 5.5mW(Max.)
3.3V version 1.8mW(Max.)
- Extended-data-out (EDO) page mode access
« /O level : TTL compatible (Vcc=5V)
LVTTL compatible (Vcc=3.3V)
+ 1024 refresh cycles in 16 ms(Std.) or 128ms(3-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)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

Pin Configuration
42-Pin 400 mil Plastic SOJ

50/44-Pin Plastic TSOP(ll)(Normal Pinouts)
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Pin Description
Pin Name Function
AO-A8 Address inputs
- Row address AQ-A9
- Column address  AQ-A9
- Refresh address  AD0-A9
DQ1~DQ16 Data-in/data-out
RAS Row address strobe
UCAS s LCAS [Column address strobe
WE Write enable
OE Output enable
Vee Power (+5V or +3.3V)
Vss Ground
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VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VIS

Block Diagram
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VISEI

VG26(V)(S)18165B
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 |lLower byte:Data-In
BYTE(EARLY) Upper Byte:High-Z
WRITE : UPPER L H | L L X | ROW | COL |Lower byte:High-Z2
BYTE(EARLY) Upper Byte:Data-In
READ WRITE L L L {H-oLlIL—H| ROW | COL |Data-Out,Data-in 1,2
EDO-PAGE- 1st Cycle L H-L|H-L| H L ROW | COL |Data-Out 2
MODE READ |2nd Cycle L H-L|{H-L| H L n/a | COL |Data-Out 2
EDO-PAGE- 1st Cycle L H—-L| H-L L X ROW | COL |Data-in 1
MODE WRITE [2nd Cycle L HoLbtH-L{- L X n/a | COL |Data-In 1
EDO-PAGE- 1st Cycle L H-L| H—L |H-L [L—-H | ROW | COL |Data-Out,Data-In 1.2
MODE 2nd Cycle|] L H-L|{H-L [H->L|L>H]| n/a | COL |Data-Out,Data-In 1,2
READ-WRITE
HIDDEN READ |L—-H-L]| L L H L | ROW | COL |Data-Out 2
REFRESH WRITE [L—H-L| L L L X | ROW | COL |Data-In 1.3
RAS ONLY REFRESH L H H X X | ROW | n/a |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 (EFE or lTAS).
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VG26(V)(S)18165B

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

Absolute Maximum Ratings

Parameter Symbol Value Unit
: . 5v -1.0t0+7.0
Voltage on any pin relative to Vss 3.3y VT 0510 +4.6 \'
. 5V ‘ -1.0t0 +7.0
Supply voltage relative to Vss 3.3V Veo 0510 +4.6 V
Short circuit output current louT 50 mA
Power dissipation Pp 1.0 w
Operating temperature TopT Oto+70 °C
Storage temperature TsTG -55to +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 | 451 50 55 30133 36 \Y
Input High Voltage, allinputs | Viq | 24 | — [Vec+1.0) 20 | — [Vect0.3| V
Input Low Voitage, allinputs | V| (-1.0]| - 0.8 |-03| - 0.8 v
Capacitance
Ta=25"C V=5V £ 10% or 3.3V £ 10%, =1MHz

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

(RAS,LCAS ,UCAS , OF , WE )
Output capacitance Ciio ~ 7 pF 1.2
(Data-in, Data-out)

Note : 1. Capacitance measured with effective capacitance measuring method.
2. RAS,LCAS and UCAS =V|4 to disable Dout.
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VISKi

VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

DC Characteristics ; 5-Volt Verion

(Ta=0 to 70°C V=45V £ 10%,Vgg=0V)

VG26(V)(S)181658
Parameter Symbol Test Conditions 6 -7 Unit |Notes
Min | Max ]| Min | Max
o , RAS cycling
perating — :
P lcci tLC/-‘:Sn;il:CAS cycling | 180 | 170] mA | 1,2
Rc=min.
TTL interface
RAS, CAS =V 1 34 1 4™
Dout=High-Z
Low CMOS interface
power RAS, CAS 2 Vcc-0.2V 1025 A 025 mA
_ i Dout = High-Z
Standby S-version | lcc2 g
Current [Standard TTL interface
power RAS, CAS=V|4 ) 2 ) 2| mA
version Dout = High-Z
CMOS interface
RAS, CAS =Vcc-0.2V ) 1 ) 1] mA
Dout = High-Z
RAS-only | RAS cycling, CAS =V 4 180 -} 170 mA | 1,2
refresh current ces trc=min. ’
EDO page mode o
current lccs |tpc=min. -1 110 -| 100l mA | 1,3
vl oaa trc=min.
CAS-before-RAS | |55 [RC 1 180 A 170l mA | 42
refresh current RAS, CAS cycling '
Self-refr'esh current lccs |k - 100 US 1 as0 Jd 350
(S-Version) RASS= A
CAS -before-RAS Standby:Vce-0.2V< RAS
long refrses\r; . CAS before RAS refresh:
current(S-Version) | |~cg |1024 cycles/128ms
RAS,CAS :0V<V) 0.2V
VYee-0.2v< ViH< ViHMax) | 3s0] .| 380 pa
Dout=High-Z, tras < 300ns
- 1G5-0036(4)



VG26(V)(S)18165B

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

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

VG26(V)(S)18165B
Parameter Symbol Test Conditions -6 -7 Unit |Notes
Min | Max | Min | Max

Input leakage

current |Ll ov ng gVCC"‘O.SV -5 5 .5 5 H,A

Output leakage 0V Vout Vce+0.5V

current " |pout = Disable S 3 S wa
33?52’;’2”9" VoH [loH=-5mA 24/ | 24 v
Souut:;:ow VoL |loL=*4.2mA | o4 | o4 v
Notes :

1. Icc is specified as an average current. It depends on 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 o less while RAS =VL.
3. For o4 » address can be changed once or iess within one EDO page mode cycle time.
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VG26(V)(S)18165B

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

DC Characteristics ; 3.3-Volt Version
(Ta=0to 70°C ,VCC=+3,3V +1 O%,VSS=OV)

VG26(V)(S)18165B
Parameter Symbol Test Conditions -6 -7 Unit [Notes
Min | Max | Min | Max
Overating Current RAS cycling
er en —
perating Lu lcc1 |Lcas,uUcAs cydling -l 180 4 170l ma | 1,2
trg=min.
LVTTL interface
RAS, CAS=V,H - 0.5 - 0.5 mA
Dout=High-Z
Low CMOS interface
power RAS, CAS 2Vce-0.2V -| 025 -1 0.25| mA
- i t=High-.
Standby S-version lccp |Pout=High-Z
Current Standard LVTTL interface
power RAS, CAS=V|4 1 94 - 24mA
version Dout=High-Z
CMOS interface
RAS, CAS =Vcc-0.2V 1 05 o 05 mA
Dout=High-Z
RAS -only refresh current lcca RAS cycling, CAS =V 1 180 d 170l ma ] 12
trg=min. '
EDO page mode current lcca fPC= min. 1 100 1 ool mal| 13
_ _ teyn=min.
CAS ?efore RAS refresh lccs RC 1 180 1 170l ma | 12
curren RAS, CAS cycling '
Self-refresh current (S-Version) |
CC8 [iRass=100HS - 250 [ 250| pA
' CAS -before-RAS Standby:Vcc-0.2V< RAS
iong refresh current(S-Version) EA_S before ﬁg refresh:
lcco |1024 cycles/128ms 1270l 270 BA
RAS,CAS:0V=Vy <0.2V
Vee-0.2Vs ViH< VIHMax)
Dout=High-Z, tRAS < 300ns
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VG26(V)(S)18165B
1,048,576 x 16-Bit

CMOS Dynamic RAM

VISWi

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

VG26(V)(8)18165B
Parameter Symbol Test Conditions -6 -7 Unit |Notes
Min | Max | Min | Max
Input leakage current I |ov <vin <Vecro.3v " 5 5 5| ua
Output leakage current 0V <Vout ~Vcoct+0.3V
! = = - -
Lo Dout = Disable 5 5 5 5| A
Output high voltage _
pu i 9 VoH |loH=-2mA 24 | 24 - vV
Output low voltage -
P ¢ VoL [loL=*2mA | o4 | o4 v

Notes :

1. lcc is specified as an average current. It depends on output loading condition and cycle rate when

the device is selected. [ 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 EDO page mode cycle time.
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VG26(V)(5)18165B

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

AC Characteristics
(Ta=0to +70°C,Vcc=5V+10% or 3.3V +10% ,Vgg=0V)*1,"2,*3,%4,"5
Test conditions )
. Output load: two TTL loads and 100pF (Vce=5.0V+10%)
one TTL loads and 100pF (Vcc=3.3V+10%)
- Input timing reference levels :
V|H=2.4V, V| =0.8V (Vo¢ = 5.0V+10%) ; Vi = 2.0V, V)= 0.8V (Vcc=3.3V 1 10%)
- Output timing reference levels :
VoH = 2.0V, Vg = 0.8V (Vo c=5.0V£10%,3.3V +10%)

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

VG26(V)(S)18165B

-6 -7 Unit | Notes
Parameter Symbol | Min Max | Min | Max
Random read or write cycle time trc 110 -l 130 -l ns
RAS precharge time trp 40 - 50 -| ns
LCAS /UCAS precharge time in normal mode | 'CPN 10 - 10 - ns
RAS pulse width tRAS 60| 10000] 70| 10000| ns | 6
LCAS /UCAS pulse width tcas 10[ 10000 12| 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 -l ns 8
Column address hold time tcaH 10 - 18 -1 ns
RAS to LCAS/UCAS delay time tReD 20 421 20 50 ns
RAS to column address delay time tRAD 15 30 15 35| ns 10
Column address to RAS lead time tRAL 30 41 35 -| ns
RAS hold time 'RsH 15 1 18 | ns
LCAS /UCAS hold time tcsH 50 | 60 -[ ns
LCAS/UCAS to RAS precharge time tcrP 5 - 5 | ms | M
OE to Din delay time toED 15 |1 18 | ms
Transition time (rise and fall) tr 1 50 1 50| ns 12
Refresh period REF - 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)18165B

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

Read Cycle

VG26(V)(S)18165B

-6 -7 Unit | Notes
Parameter Symbol| Min | Max | Min | Max
Access time from RAS tRAC - 60 - 701 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 i 18[ ns
Read command setup time tres 0 - 0 -| ns 8
Read command hold time to tRCH 0 - 0 - ns (11,17
LCAS/UCAS
Read command hold time to RAS 'RRH 10 |1 10 | ns | 17
Output buffer turn-off time toFF 0 15 0 18| ns 18
Output buffer turn-off time from OE toEz 0 15 0 18| ns 18
Write Cycie

VG26(V)(S)18165B

-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 tweH 10 - 10 -| ns
Write command pulse width twp 10 - 10 -1 ns
Write command to RAS lead time tRWL 15 1 18 || ns
Write command to LCAS /UCAS lead | 'cwL 15 |1 18 | ns | 20
time
Data-in setup time tps 0 - 0 -| ns 21
Data-in hold time tDH 10 - 15 -| ns 21
WE to Data-in delay tWED 10 - 10 | ns
Read-Modify-Write Cycle

VG26(V)(S)181658B

-6 -7 Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Read-modify-write cycle time trRWeC 133 -1 157 -| ns
RAS to WE delay time tRWD 7 - 89 -| ns 19
LCAS/UCAS to WE delay time tcwp 32 | 37 | ns | 19
Column address to WE delay time tAwD 47 - >4 -1 ns 19
OE hold time from WE loEH 15 - 18 |1ons
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VG26(V)(S)18165B

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

Refresh Cycle

VG26(V)(S)18165B

-6 -7 Unit | Notes
Parameter Symbol{ Min | Max | Min | Max
LCAS/UCAS setup time(CBR refresh) | 'CSR 10 -1 10 | ns
LCAS /UCAS hold time (CBR refresh) | 'CHR 10 - 10 - ns 11
RAS precharge to LCAS/UCAS hold | 'RPC 5 - 5 - ns 8
time
RAS pulse width (self refresh) lRass | 100 -1 100 4 us
RAS precharge time (self refresh) tRPS 110 -1 130 - ns
CAS hold time (CBR self refresh) tcHs -50 -1 -50 - ns
EDO Page Mode Cycle

VG26(V)(S)18165B

-6 -7 Unit | Notes
Parameter Symbol | Min | Max | Min Max
EDO page mode cycle time tpe 25 - 30 -l ns
EDO page modeLCAS /UCAS tcp 10 - 10 - ns
precharge time
EDO page mode RAS pulse width tRASP 80[ 105 701 105 ns 22
Access time from LCAS /UCAS tcrPa 1 35 {1 40| ns [1115
precharge
RAS hold time from tcPRH 35 1 4 || ns
LCAS /UCAS precharge
OE high hold time from CAS high toEHC 5 - 5 - ns
OE high pulse width toep 10 - 10 4 ns
Data output hold after CAS low tcoH 5 - 5 -l ns
Output disable delay from WE twHz 3 10 3 10[ ns
WE pulse width for output disable when | 'WPZ 7 - 7 -| ns
CAS high
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VG26(V)(S)18165B

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

EDO Page Mode Read Modify Write Cycle

VG26(V)(S)18165B

-6 -7 Unit | Notes
Parameter Symbol| Min | Max | Min | Max
EDO page mode read-modify-write cycle | tcpw 55 - 65 -l ns 11
LCAS /UCAS precharge to V—VE delay
time
EDO page mode read-modify-write cycle | tprwc 68 - 75 -l ns
time
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. VG26(V)(S5)18165B
VIS 1,048,576 x 16-Bit
v CMOS Dynamic RAM
Notes :
1. AC measurements assume tT=2ns.

2. An initial pause of 100 us is required after power up followed by a minimum of eight initialization

cycles (%-only refresh cycle or CAS -before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight m-before-R_A-S_ 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 I_C_Aé and Lm go low at the same time, all 16-bits data are written into the

device.LCAS 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. tr as(min)=tpyyp(Min)+tR\y (Min)+tT in read-modify-write cycle.
7. toas{min)=tc\yyp(min)+oyy (min)+ty in read-modify-write cycle.

8. tagc(min) » tres (Min) » tycg(min) and trpc are determined by the earlier falling edge of LCAS or UCAS.
9. Operation with the tgcp (max) limit insures that tgac(max) can be met, igcp(max) is specified as
a reference point only,if trcp is greater than the specified trop(max) limit, then access time is
cantrolled exclusively by tcac.
10. Operation with the trap (max) limit insures that tgac(max) can be met, tgap(max) is specified as
a reference point only,if tgap is greater than the specified tg ap(max) limit, then access time is
controlled exclusively by taa.

11.tcRP, IcHR, IRCH, tcpa and tcpyy are determined by the later rising edge of LCAS or UCAS.

12. Viy(min) and Vy_ (max) are reference levels for measuring timing or input signais. Also, transition
times are measured between V| and V|

13. Assumes that trep = trep(max) and trap = trap(Max). IftRep Of trAD is greater than the
maximum recommended value shown in this table tgac exceeds the value shown.

14. Assumes that tpep = trep(max) and tRap = tRap(max).

15. Access time is determined by the longer of taa tcac, tCPA.

16. Assumes that IRCD = IRcD(MaX) and tRap = tRap(Max).

17. Either toH or tRRrH Must be satisfied for a read cycle.

18. lopfp(max) and togz(max) define the time at which the output achieves the open circuit condition
and is not referenced to output voltage levels. topF is determined by the later rising edge of RAS or
CAS.

19. twes, tRwp, tcwp, and tawp  are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only. If tycg = hycg(min), the cycle is an early write cycle
and the data out will remain open circuit (high impedance) throughout the entire cycle. If tRWD =
trwp(min), toeywp 2 teywpmin), tawp = tawp(min) and tepyw = topy(min), the cycle is a
read-modify-write and the data output will contain data read from the selected ceil. If neither of the
above sets of conditions is satisfied, the condition of the data out (at access time) is indeterminate.

20. toyyL 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.

22. tragp defines RAS pulse width in EDO page mode cycles.
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VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VISKi

Timing Waveforms
- Word Read Cycle
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G26(V)(S)18165
1,048,576 x 16-Bit
CMOS Dynamic RAM
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VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VISKi

tePN |

tcas
/ A
S A
tRAL R

N

UCAS
LCAS
| 'rRAD _
tASR tRAH tasc]
.
ADDRESS Row Co
i

bat-Dats //////////////////

T

o

T




" tRcD N 'RSH -
tr _ tcpn
- L tcas < »|
UCAS 3 -
(or LCAS)
N
LCAS
((((((((
__'RAD tRAL

ASC| tCAH
> |e

ooooooo B - W O

twCH N

it B i

tps
{

wsed = RS0 0

1GS5-0036(4)



VG26(V)(S)18165B
,048,576 x 16-Bi

1,048 B i
CMOS Dynamic Ig’-\M VIS m

tttttt

_ RCD RSH
' o tcas -
LCAS _\ / 4
UCas \_ / /
N /

””””””” 21 % T

CWL |a-n]

00000000000



26(V)(S)18165B

ttttt

((((((((

H tasc tcan
A Y y
DDDDDDD % Row @ Column
A K

}

- T
=

_—

|
[P b




VG26(V)(5)18165B

CMOS Dymamie RAM VISﬁ
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VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

- EDO Page Mode Word Read Cycle

tRASP _ wP
tCPRH
RAS &' - N
X Z tCRP
\ 7 <« \
tcsH o tpc N ‘RSH tepn
ferp | I tRep _teas |1 P tcas _ fep | tcag
UCAS 4 ) 4 4
& T N 7
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% 4 y i
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— .
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VG26(V)(S)18165B
1,048,576 x 16-Bit

VISﬁ CMOS Dynamic RAM
. EDO Page Mod ad Cycle
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VG26(V)(S)18165B
1,048,576 x 16-Bit

ic RAM
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CMOS Dynamic RAM

. ‘ VG26(V)(S)18165B
1,048,576 x 16-Bit
VIS
. Page Mo
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VG26(V)(S)18165B
1,048,576 x 16-Bit

CMOS Dynamic RAM VIS ﬂ

- EDO Page Mode Word Read-Early-Write Cycle
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LCAS K v N 7 N7
. fcsH tcAL
RAD - RAL
sk | | 'Rau ‘:Si \CAH ;AS; tcaH _tasc| |tcan
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b N \
wes
RcH >
le
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=TT WED
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Wwaz |
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- nillg 10K
tcoH os 4 »
A 4 N TN
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7 VG26(V)(S)18165B
VIS 1,048,576 x 16-Bit
Y CMOS Dynamic RAM

. EDO Page Mode Byte Read-Early-Write Cycle

- RASP il
{CPRH e
RAS %
\ Zl o

‘csH e _ RsH o

'CRP : ‘Reo - ‘cAS, f P L1 e AS > P  tcas
UCAS /_"_E {_'_ 'W_
(or TCAS) 5% 7 N /] N / /F
7 J \___7

PN
LCAS
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_ CsH o '
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o RAL__,,
e | |Ray sq |y :sg CAH s | |ean
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VG26(V)(S)18165B
1,048,576 x 16-Bit

CMOS Dynamic RAM VIS E

. EDO Page Mode Word Read - Modify - Write Cycle

tRASP
tCPRH .
RP
RAS NR {3
~ / \
tr tPRWC
tcp tep tCRP
tRcD | tcas > _ tcas N - teas
UCAS 7 v - >
[CAS ‘.\% ZDS ZDS /
R / \ / \ 7/
‘RAD RAL _
tasr tasc
il ‘ASC‘ ‘ tasc
" ‘. tRAH LY - tcan tcAH
¥ 3 4
ADDRESS % Courn 1 Coumn 2 Coum N
T x 7 »
_ RWD 'fW'L 9 tepw ., fowWL | 'cpw‘c *
tawp N tAWD - tAWD Wi
tewp | [tres towp Res '_‘ tewo | [
WE \ 3 )
e Wﬁ \ \ N
wes) || twe twe twp
|
s tps ‘s
oH JoH _tDH
[ .
DQ1~DQ16 % OPEN Dint OPEN Din2 OPEN [[;nn
K - -
'0ED, N —»
tOEH OED to toeb toEH
—_— 4 7/////
& _ //// ////
. ////////I _
toE, toea
EISAE tcAC ICAC
t t taa
tRAC Pl ACPAAA t
- 1 Joez < »l | | toez CPA
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VG26(V)(S)18165B
VISE 1048376 x 16.5i

CMOS Dynamic RAM

. EDO Page Mode Byte Read - Modify - Write Cycle

- trRaSP >
icPRH a Rp
RAS }§ i
B 7 \
tr TPRWC N
tep |7 YC_P. tcrP
tRCD toas . ‘ teas N -
ucas " - /_ﬂ *
{or LCAS) \—\ ZDS 7T K //
\ N 7 N\ / N I/
LCAS
{or UCAS)
o (RAD RAL N
‘AST tsc || | tase > usc
" | tra fcaH f
ADDRESS £ 4 A
Row Colurmn 1 Coln 2 Cormn N
e N K
l tRWD 'CWLV topw g fCWL tepw wm T*
tawo WD . tawp rwL
‘ewo trcs «—icwn | tRes I--+ cwD i
WE BS lg N
_ \_7‘4 ! N
'RC Hi twe| I twp e twp l
o os os
tDH "
Dag~DQ16 loPEN - OPEN
(or DQ1~DQS) ‘TM
| |
7 S
/////////////////,l
'0EA
EAC :C"AC
YN PRV
tRAC LlQEz - fcPA

[P |

y
DQS~DQ16 Y,
(or DQ1~DQS) A

DouT2 Dout N
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VG26(V)(S)18165B

1,048,576 x

16-Bit

CMOS Dynamic RAM

VISKi

. Read Cycle with WE Controlled Disable

DDDDDDD

DDDDDDDD

CAS o
/ V

B A

tRCH _ wpz
. >
l\_/Li

tWHz




VG26(V)(S)18165B
1,048,576 x 16-Bit
VIS \, CMOS Dynamic RAM

« RKS-Only Refresh Cycle

RAS \

| N

- tRPC tcRA
tcrpP !
UCAS
LCAS
tRAH

e BB CEETTE

¢ OFF
DQ1~-DQ1

. CAS-Before-RAS Refresh Cycle
tRC - tRC _

. " trp > tRAS ” trRP o) 1 RAS trp
RA /—\_ { E

/. ‘ |\ —

ty
t > tRPC tcrp
tCsR t

S
RPC
tesr| [teHr
UCAS
LCAS
toFE
DQ1~DQ16
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VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM

VIS

- CBR Self-Refresh Cycle

{RASS

trRPS
% 7
I
tcHs
& 7//
=/
High Impedance
<
=’

Note: WE = don't care
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, VG26(V)(§5)18165B
VIS v 1,048,576 x 16-Bit
CMOS Dynamic RAM
. Hidden Refresh Cycle
_ tRC sle RC >
5 tRAS o otre | RAs O trp | tRAS _ trp |
~ wea;y || || werrese| | || meFres N o
RAS —BS X K /N
. K i —
tr |
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VG26(V)(S)18165B
1,048,576 x 16-Bit
CMOS Dynamic RAM VIS ﬂ

Ordering information

Part Number Access Time Package

VG26(V)(S)18165BJ-6 60 ns 400mil 42-Pin

VG26(V)(S)18165BJ-7 70 ns Plastic SOJ

VG26(V)(S)18165BJ-6

- VG —p - VIS Memory Product
+ 26 -~ . Technology

-V P - 3.3V Version

+ S =) . Self refresh

- 18165 =3 - Device Type and Conﬂgurétion

B - - Revision

- J =—p - Package Type (J : SOJ, T.TSOP II)
-6 -—p - Speed (6:60 ns, 7:70 ns)

Packaging Information
+ 400 mil, 42-Pin Plastic SOJ

D
o WILLIMETERS T INCHES I
WIN ] NOW. [~ WMAX T MIN T NOW T WAX [ 2 221 b
A 35 51T T 37 0128 T3\ LARE:S ainininininiuinisinisiuininiainintuinlnl
AT 208 | = = TOET = = {_ bi
b | 038 [ — | 057 005 | — sAcom! O “_,_““‘
B = U4 0015 | — TUE A
BZ | U8 | 071 DE:SS TWWE ‘/‘//“/{:
Gl AL T3IT (007 | — 0073 | el €
S 0TET 020 | 028 [0007 | 0008 [ onil
e T27BASIC TOSUBASIC 0 O |
T i i
T 3:;2 t z 3; f:;g ;%g | ;g:g 1 ;gfg D B e 5 I o 5 6 e SECT!ON 88 i
| [EromTion o oo roms 2 T
1 FErt JATBASIC UITOBASIC
! TRTITO78 TUBYTTUTOZ TUTE0 U035 TOTA |
[T - B AR A | T

Eau | ,\T
| o i Wﬂﬂﬂﬁ RARARAL

| 1 CONTROLLING DIMENSION : INCHES
| 2 CIMENSION DDOES NOT NGLUDE MOLD PROTRUSION. . :
OTRUSION SHALL NOT EXCEED 0 00e7(0 12) PER st : BEED
HMENSION £ DORS MO INGL UDS INTERLEAD PROTRUSION 2 GTo007 @] [searnic suane [
L INTER AR PO RO SioN AL N EXGEED 0.03-(0 35) PR SIDE. !
‘
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VG26(V)(S)18165B
VIS W, 1,048,576 x 16-Bit
CMOS Dynamic RAM

Ordering information

Part Number Access Time Package

VG26(V)(S)18160BT-6 60 ns 400mil 50/44-Pin

VG26(V)(S)18160BT-7 70 ns Plastic TSOP(Il)

VG26(V)(S)18160BT-6

- VG =P - VIS Memory Product

- 26 ==p. - Technology

-V | =P - 3.3V Version

-8 P - Self refresh

+ 18160 =P - 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)

o MILLIMETEES INCHES
MIN. | NOM. | MAX | MIN. | NOM. | MAX
x| — = 120 ] — — 0.047 © o 3
26
Al ool = | oL e0ml - | oo AAARARRARAA  AARAAAAARAA
Az| 05| 100 | 105 | 0037 0.0%| ooss ;
s 9.30 - 045 0.012 - 8018
w1 | 030 | — 040 | o012| — 0.016
< 01z | — 021 | pens| — 0.008
oo | ou [ = 016 | ooms| — | o006 uy
2082 | 2093 | 2108 | o020 | o¥23| 0330
ZD 0.875 BASIC 0.0344 BASIC
] 0.80 BASIC 0.0315 BASIC O
E | 11356] 1178 ] 1196 | 0455 | o04e3] o4n1 EEELECEEECLE R EE L EEELE
E) 10.00 10.16 10.29 0.39% D400 0.403 1 11 13 23 b
L | o40| o030 o6o| aos| eoz0| vozs SECTIONB B
R .12 s 0.25 0.004 ~— 0.010 bad e 00, &
Ri| eu| — - 0004 | — — N7

NOTE: zp ¢_

1. CONTROLLING DIMENSION : MILLIMETERS A \

2 DIMENSION D DOES KOT INCLUDE MOLD PROTRUSION. : [ o { ~
MOLD FROTRUSION SHALL NOT EXCEED 0.15mm0.006%) PER SIDE. — — \
DIMENSION E1 DOES NOT INCLUDE INTERUEAD PROTRUSION. 1310 2a? 918,027, — = W]
INTERLEAD PROTRUSION SHALL ROT EXCBED 0.25mm{(0.01") FER SIDE. £ N

3. DIMENSION b DORS NOT INCLUDE DAMBAR PROTRUSIONS/NTRUSION. b 4160
ALLOWABLE DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD TO REF
BE WIDER THAN THE MAX b DIMENSION BY MOKE THAN 0,13mm. SEATING FLANG
DAMBAR DNTRUSION SHALL NOT CAUSE THE LEAD 1O BE NARROWER
THAN THE MIN b DIMENSION BY MOSE THAN 0.07mm.

272 1G5-0036(4)



