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

Description

The device is CMOS Dynamic RAM organized as 1,048,576 words x 16 bits. It is fabri-
cated 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 plas-
tic SOJ.

Features

 Single 5V (£10 %) or 3.3V (+10%,-5%) only power supply
* High speed tgac access time : 50/60 ns
» Low power dissipation

- Active mode : 5V version 605/550 mW (Max.)

3.3V version 396/360 mW (Max.)
- Standby mode : 5V version 1.375 mW (Max.)
3.3V version 0.54 mW (Max.)
» Fast Page Mode access
* 1/O level : TTL compatible (Vcc = 5V)
LVTTL compatible (Vcc = 3.3V)

» 1024 refresh cycles in 16 ms (Std) or 128ms (S - version)
* 4 refresh mode :

-RAS only refresh

- CAS-before-RAS refresh

- Hidden refresh

- Self - refresh (S - version)
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

Pin Configuration
42-Pin 400mil Plastic SOJ

vec [ |1 O 42| ] Vvss
po1 [ | 2 41 ] DQ1e
DQ2 [ | 3 40| ] DQ15
DQ3 [ | 4 39 | | DQ14
DQ4 [ |5 38| ]DQ1i3
vcc [ |6 37| ] Vss
D5 [ | 7 36| | DQ12
DQ6 | |8 35| | DQ11
DQ7 [ |9 G<) 34| ] DQ10
D8 [ |10 N 33[ ] DQ9
Ne [ |11 < 32 ]NC
NC [ |12 D 31| ] TLCAS
WE [ |13 ‘g 30| | UCAS
RAS [ |14 5 29| ] OE
NC 15 8 28 A9
NC 16 « 27 A8
A0 [ |17 26| | A7
AL [ |18 25 | A6
A2 [ ] 19 24| | As
A3 [ |20 23 | A4
vee [ |21 22| ] vss
Pin Description
Pin Name Function
AO - A9 Address inputs
- Row address A0 - A9
- Column address A0 - A9
- Refresh address A0 - A9
DQ1 ~ DQ16 Data - in/data - out
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Vee Power (+ 5V or + 3.3V)
Vs Ground
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

Block Diagram

WE
LCAS CAS >
CONTROL
UCAS '—@ LOGIC DATA - IN BUFFER
DQ1
3 ]l: DQ16
NO.2 CLOCK >
GENERATOR DATA - OUT
< || BUFFER
A <« -OE
P> COLUMN-
ADDRESS COLUMN
BUFFERS (10) DECODER
A0 —]
1024
Al o REFRESH | | |  DaaSheedl cobr 7270
A2 ol CONTROLLER |<g—, l,J__T —
A3 o * SENSE AMPLIFIERS —
A ol L 110 GATING L
[
o REFRESH v
A COUNTER * M 1024x16/ 1A
A6 —]
A7 o] ]
| -
A8 +— v [
! 1024 x 1024 x 16
- L \
A o ] ROW 20 '3 MEMORY H
ADDRESS 30 'S RRAY | H
— BUFFERS (10) €0 . |
a || L
A <> iz
NO.1 CLOCK 4——— Ve
RAS GENERATOR
-—— - Vss
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VG26(V)(S)18160CJ

VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM
Truth Table
ADDRESSES
S S — — ROW | COL
FUNCTION RAS CAS WE OE DQs Notes

STANDBY H H® X X X X X |High-Z
READ L L H L ROW | COL |Data - Out
WRITE : (EARLY L L L X ROW | COL |Data-In
WRITE)
READ WRITE L L H® L |[L® H| ROW | COL |Data - Out, Data - In
PAGE - 1st Cycle L H® L H L ROW | COL |Data - Out
MODE READ 2st L H® L H L n/a COL |Data - Out

Cycle
PAGE - 1st Cycle L H® L L X ROW | COL |Data- In
MODE WRITE 2st L H® L L X n/a COL |Data- In

Cycle
PAGE - MODE | 1st Cycle L H®L | H®RL |L® H| ROW | COL |Data - Out, Data - In
READ - WRITE

2st L H®L | H®RL |L®H n/a COL |Data - Out, Data - In

Cycle
HIDDEN READ L® H® L L H L ROW | COL |Data - Out
REFRESH WRITE L® H® L L L X ROW | COL |Data-In 1
RAS - ONLY REFRESH L H X X ROW n/a |High-2Z
CBR REFRESH H® L L H X X X |High-Z

Notes : 1. EARLY WRITE only.

Document :,1G5-0163 Rev.1 Page 4



VI Sii

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

CMOS Dynamic RAM

Absolute Maximum Rating

Parameter Symbol Value Unit

Voltage on any pin relative to Vss 5V V1 -1.0to+7.0 \Y
3.3V -0.5t0 + 4.6
Supply voltage relative to Vss 5V Ve -10to+ 7.0 \%
3.3V -0.5t0 + 4.6
Short circuit output current louT 50 mA
Power dissipation Pp 1.0 W
Operating temperature TopT Oto+70 °C
Storage temperature Tsto -55t0 + 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 Ve 4.5 5.0 5.5 3.15 | 3.3 3.6 \Y
Input High Voltage, all inputs Vi 2.4 - Vec+1.0 | 2.0 - Vee+ 0.3 \%
Input Low Voltage, all inputs VL -1.0 - 0.8 -0.3 - 0.8 \%
Capacitance
Ta = 25°C, V¢ = 5V+10% or 3.3V(+10%,-5%), f = 1IMHz
Parameter Symbol Typ Max Unit Note

Input capacitance (Address) Cn - 5 pF 1
Input capacitance Cp - 7 pF 1
(RAS, CAS, OE, WE)
Output capacitance Cio - 7 pF 12
(Data - in, Data - out)

Note : 1. Capacitance measured with effective capacitance measuring method.

2. CAS = V| to disable Dout.
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

DC Characteristics; 5 - Volt verion
(Ta= 010 70°C, Ve = + 5VE10%, Vi = OV)

VG26 (V) (S) 18160C
- -5 -6 .
Parameter Symbol Test Conditions - - Unit | Notes
Min | Max | Min | Max
Operating RAS cycling
current lcc1  |CAS cycling -| 135 -l 125 mA | 1,2
trc = min.
Low TTL interface - 2 - 2
power RAS, CAS =V 4 mA
S - version Dout = high - Z
CMOS interface -| 0.25 -| 0.25
RAS CAS 3 B mA
RAS,CAS ® Vi -0.2V
Dout = high - Z
Standby |g4andard lcc2 |[TTL interface - 2 - 2
Current \hower RAS, CAS =V, mA
version Dout = high - Z
CMOS interface - 1 - 1
RAS CAS 3 B mA
RAS, CAS VCC 0.2v
Dout = high - Z
RAS - only lccz  |RAS cycling, CAS = V|4 -| 135 -| 125 1,2
refresh current trc = mMin. mA
Fast page mode lcca - 90 - 80 1.3
current tpc = min. mA
CAS - before - RAS lccs [t = min. -| 135 -| 125 1,2
refresh current RAS, CAS cycling mA
Self - refresh currant lccs trass ® 1005 -| 350 -l 350 mA
(S - Version)
CAS - before - RAS lCCQ Standby : VCC -0.2VE R—AS - 500 - 5001 mA
long refresh . CAS before RAS refresh :
current (S - Version) 1024 cycles/128ms
RAS,CAS: OVEV, £0.2V
Vec- 02VEV L EV (Max)
Dout = high - Z, tRAS £ 300ns
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

DC Characteristics ; 5 - Volt Version (cont.)
(T,=010 70°C, Ve = + 5VE10%, Ve = 0V)

VG26 (V) (S) 18160C
Parameter Symbol Test Conditions 5 -6
Min | Max | Min | Max Unit | Notes

Input leakage Il |OVEVINnEV,. +0.5V -5 5 -5 5 mA
current

Output leakage llo |OVE£Vout£Vc +0.5V -5 5 5 5 mA
current Dout = Disable

Output high Vou |lon=-5mA 2.4 -l 24 -V
voltage

Output low VoL |loL=+4.2mA -l 04 -l 04 V
voltage

Notes :

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

2. Address can be changed once or less while RAS = VL.

3. For Icc4, address can be changed once or less within one Fast page mode cycle time.
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

DC Characteristics ; 3.3 - Volt Verion
(Ta=0t0 70°C, V¢ = + 3.3V(+10%,-5%), Vs = OV)

VG26 (V) (S) 18160C
Parameter Symbol Test Conditions 5 6 Unit | Notes
Min | Max | Min | Max
Operating RAS cycling
current lcc1 | CAS cycling -| 135 -l 125 mA | 1,2
tgrc = min.
Low LVTTL interface -l 05 -l 05
power RAS, CAS =V|4 mA
S - version Dout = high - Z
CMOS interface -| 0.25 -| 0.25
RAS, CAS 3 V. -0.2V mA
Dout = high - Z
Standby |standard lcc2 | LVTTL interface - 2 - 2
Current  |nower RAS, CAS = V|4 mA
version Dout = high - Z
CMOS interface - 05 - 05
RAS, CAS 3 V. -0.2V mA
Dout = high - Z
RAS - only lcca | RAS cycling, CAS = V4 -| 135 -| 125 1,2
refresh current trc = min. mA
Fast page mode lcca - 90 - 80 1.3
current tpc = min. mA
CAS - before - RAS lccs | tre = min. -| 135 -| 125 1,2
refresh current RAS, CAS cycling mA
Self - refresh currant lccs | trags 3 100mMS -| 250 -l 250 mA
(S - Version)
CAS - before - RAS lcco Standby : Ve - 0.2V £ RAS -l 300 -l 300 mA
long retfrgshv . CAS before RAS refresh :
current (S - Version) 1024 cycles/128ms
RAS,CAS: OVEV, £0.2V
Vee-02VEV LEV,, (Max)
Dout = high - Z, tgzag £300ns

Document : 1G5-0163

Rev.1

Page 8



VG26(V)(S)18160CJ

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

DC Characteristics ; 3.3 - Volt Version (cont.)
(T,=0to 70°C, V¢ = + 3.3V(+10%,-5%), Vgg= 0V)

VG26 (V) (S) 18160C
Parameter Symbol Test Conditions -5 -6 Unit | Notes
Min | Max | Min | Max
Input leakage Il |OVEVINE V. +0.3V -5 5 -5 5 mA
current
Output leakage llo |OVEVoOut£V, +0.3V -5 5/ -5 5 mA
current Dout = Disable
Output high Vou |lon=-2mA 2.4 -l 24 -V
voltage
Output low VoL |loL=+2mA -l 04 -l 04 V
voltage
Notes :

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

2. Address can be changed once or less while RAS = VL.

3. For Icc4, address can be changed once or less within one Fast page mode cycle time.
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VG26(V)(S)18160CJ

1,048,576 x 16 - Bit

CMOS Dynamic RAM

AC Characteristics

(Ta=0to + 70°C, Ve = 5V £10% or 3.3V(+10%,-5%), Vgg = 0V) *1,*2,* 3, * 4

Test conditions

* Output load : two TTL Loads and 50pF(Vc¢ = 5.0V £10%)
one TTL Load and 30pF(V¢c = 3.3V(+10%,-5%)

* Input timing reference levels :

Vg = 2.4V, V) = 0.8V (Ve = 5.0V +10%);
Vi = 2.0V, V) = 0.8V (Vc=3.3V(+10%,-5%))

* Output timing reference levels :

Vou = 2.0V, Vg = 0.8V (Ve = 5V+10%, 3.3V(+10%,-5%))

Read, Write, Read - Modify - Write and Refresh Cycles

(Common Parameters)

VG26 (V) (S) 18160C
- > - 6 Unit | Notes

Parameter Symbol Min Max Min Max

Random read or write cycle time tre 90 - 110 - ns

RAS precharge time trp 30 - 40 -l ns

CAS precharge time in normal mode tepn 10 - 10 - ns

RAS pulse width trAS 50 10000 60 10000/ ns 5
CAS pulse width tcas 12| 10000 15 10000| ns 6
Row address setup time tasr 0 - 0 -l ns

Row address hold time tRAH 8 - 10 - ns
Column address setup time tasc 0 - 0 - ns 7
Column address hold time tcan 8 - 10 - ns

RAS to CAS delay time treD 17 37 20 45| ns 8
RAS to column address delay time LYY 12 25 15 30| ns 9
Column address to RAS lead time tRAL 25 - 30 -l ns

RAS hold time trsH 13 || 15 - ns

CAS hold time tcsH 50 - 60 -l ns

CAS to RAS precharge time tcrp 5 - 5 - ns 10
OE to Din delay time toeDp 12 - 15 -l ns
Transition time (rise and fall) tr 1 50 1 50| ns 11
Refresh period tREFE - 16 - 16| ms
Refresh period (S - Version) tREF - 128 - 128 ms

CAS to output in Low-Z teLz 0 - 0 - ns

CAS delay time from Din thzc 0 - 0 - ns

OE delay time from Din tbzo 0 - 0 - ns
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

Read Cycle
VG26 (V) (S) 18160C
- > - 0 Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Access time from RAS lraC - 50 - 60| ns 12
Access time from CAS tcac - 13 - 15| ns | 13,14
Access time from column address taa - 25 - 30 ns | 14,15
Access time from OE loea - 13 - 15| ns
Read command setup time trcs 0 - 0 - ns 7
Read command hold time to CAS trcH 0 - 0 -1 ns | 10,16
Read command hold time to RAS lRRH 0 - 0 - ns 16
Output buffer turn-off time torr 0 13 0 15| ns 17
Output buffer turn-off time from OE toez 0 13 0 15| ns 17
Write Cycle
VG26 (V) (S) 18160C
- > - 0 Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Write command setup time twes 0 - 0 - ns 7,18
Write command hold time twcH 8 - 10 - ns
Write command pulse width twp 8 - 10 -l ns
Write command to RAS lead time trwL 13 - 15 -l ns
Write command to CAS lead time tewL 8 - 10 -l ns
Data-in setup time tbs 0 - 0 - ns 19
Data-in hold time oy 8 - 10 - ns 19
Read - Modigy - Write Cycle
VG26 (V) (S) 18160C
- > - 0 Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Read - modify - write cycle time trwe 125 -| 150 -l ns
RAS to WE delay time trwD 65 - 80 -l ns 18
CAS to WE delay time tcwp 30 - 35 -l ns 18
Column address to WE delay time tawD 40 - 50 -l ns 18
OE hold time from WE toEH 8 - 10 -l ns
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

Refresh Cycle

VG26 (V) (S) 18160C
-5 -6 .
- - Unit | Notes
Parameter Symbol | Min | Max | Min | Max
CAS setup time (CBR refresh) tesr 10 - 10 -l ns
CAS hold time (CBR refresh) teHR 10 - 10 - ns 10
RAS precharge to CAS hold time trpc 5 - 5 -l ns 7
RAS pulse width (self refresh) trasS 100 -l 100 -l nms
RAS precharge time (self refresh) trps 90 -l 110 -l ns
CAS hold time (CBR self refresh) tcus -50 - -50 -l ns
WE setup time twsr 0 - 0 - ns
WE hold time twHr 10 - 10 -l ns
Fast Page Mode Cycle
VG26 (V) (S) 18160C
-5 -6 )
- - Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Fast page mode cycle time tpc 35 - 40 -l ns
Fast page mode CAS Precharge time tcp 10 - 10 - ns
Fast page mode RAS pulse width trasP 50 10° 60 10°| ns 20
Access time from CAS precharge tcpa - 30 - 35 ns | 10,14
RAS hold time from CAS precharge tcpRH 30 - 35 -l ns
Fast Page Mode Read Modify Write Cycle
VG26 (V) (S) 18160C
-5 -6 .
- - Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Fast page mode read - modify - write cycle tcpw 45 - 55 -l ns 10
CAS precharge to WE delay time
Fast page mode read - modify - write cycle tprWC 70 - 80 -
time ns
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

Notes :

1. AC measurements assume ty = 5ns.

2. An initial pause of 100 s is required after power up, and it followed by a minimum of eight initialization

cycles (ﬁ-only refresh cycle or CAS-before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight CAS-before-RAS refresh cycles are required.

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

4. All the V¢ and Vgg pins shall be supplied with the same voltage.

5. tras(Min) = tgyp(mMin) + tgyy (Min) + ty in read - modify-write cycle.

6. tcas(Min) = toywp(min) + toyy (Min) + ty in read - modify-write cycle.

7 tasc(min), tges(min), tycs(min) and tgpc are determined by the falling edge of CAS.

8. trcp(max) is specified as a reference point only, and tgac(max) can be met with the tgcp(max) limit.
Otherwise, tgac is controlled exclusively by tcac if trep is greater than the specified tgcp(max) limit.

9. tgrap(max) is specified as a reference point only, and tgac(max) can be met with the tgap(max) limit.
Otherwise, tgac is controlled exclusively by tap if tgap IS greater than the specified tgsp(max) limit.
10. tcrp: tcHR: tRehs topa @nd tepyy are determined by the rising edge of CAS.

11. V|y(min) and V, (max) are reference levels for measuring timing or input signals. Therefore, transition

time is measured between V| and V.

12. Assumes that tgep £ trep(Mmax) and trap £ trap(Max). If tgep OF trap iS greater than the maximum

recommended value shown in this table, tgac €xceeds the value shown.

13. Assumes that trcp 3 trep(Mmax) and trap £ trap(max).

14. Access time is determined by the maximum among taa, tcac: tcpa-

15. Assumes that tgcp £ trep(Mmax) and tgap 3 tgrap(max).

16. Either tgcy Or tgry Must be satisfied for a read cycle.

17. topp(max) and toez(max) define the time at which the output achieves the open circuit condition (
high impedance).

18. twcs: trwps tcwp: and tawp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If ty,cg 3 tycs(min), the cycle is an early write cycle and the
data output will remain open circuit (high impedance) throughout the entire cycle. If tgyyp 3 trywp(min),
tcwp 3 tocwp(Min), tawp 3 tawp(Min), and tcpyw 3 tepw(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 conditions is
satisfied, the condition of the data output (at access time) is indeterminate.

19. These parameters are referenced to CAS inan early write cycle and to WE edge in a delayed write or a

read-modify-write cycle.

20. tgasp defines RAS pulse width in Fast page mode cycles.
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

Timing Waveforms

* Read Cycle
RAS —\ /_—x
N T =tCRP= \—
. esH -
- 'ReD e ‘RsH -
— T fcas tepn
CAS - >
\ \ V
S
. RaD [, RAL J
t t t t
ASR RAH |ASC CAH
I
ADDRESS Row Column
< 'RRH,_
'Res reH.
_ 7 T
WE /
oF \ /
1
oE B 'oEZ
tcac N ,
> OFF
- Rac .
y—  \
DQ1 ~DQ16 Bout
ez 3 7
-
Note :|:| =don’t care
|:|: Invalid Dout

Document :,1G5-0163 Rev.1 Page 14



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

*Early Write Cycle

Re
<% t =
J RAS o <_RP
RAS N
\ / \ _
t crp
) CSH X .
- Rep W RsH R
- b > t
CPN
Tl - leas
CAS \ \ / ¥
\ /
RAD RaL
t t t
ASR RAH asc | foan |
ADDRESS ><t Row w Column t<
twcs tWCH
P
WE /
]
t
DS bH
N
DQ1 ~ DQ16 PIN ><

Document :;1G5-0163 Rev.1 Page 15



VI Sii

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

* Delayed Write Cycle

re
« 'Ras o RP
RAS \
! \
tcsH t
3 N L crp.
. 'ReD » 'RsH _
3 t tepN
- - cas
CAS \L \ / / *
\ / /
t t
RAH ASC CAH
—> -t > ——>
s
ADDRESS Column
towL
ERCS M RwL
t
- 7 | le_twp
WE / \
T /
LoED. _ tOEH _
L ¥ \
OE
bs ty
& H »]
DQ1 ~ DQ16 >%< Diy
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

VI Sii

* Read - Modify - Write Cycle

fRwe
< 'RAS . tRP
RAS ———\ —
X 7
T >
. 'ReD L 'cas tcrp
‘PN
CAS \ \ i
RaD
‘asR | |.RAH ‘asc| | lcan
e EEE— < >
ADDRESS Row Column
4 t
RESI 1. ‘cwp . 4—»‘ cwL
p tawp oL Rw
- . > e >
p RWD 4
h " we
r 3
WE
\ /
_|tbzc | - tOH
h - tos., | |°
3 3
OPEN
DQ1 ~ DQ16 Din
g i
B tbzo N toE _1OEH
OF % \
N
tOEA |—» toEz
tCAC |« >
- AA >
_ trac I >
- i'a
DQ1 ~ DQ16 { DouT
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

» Fast Page Mode Read Cycle

- 'Rasp ol < RP
» ‘cPRH .
RAS \L A \
/o
X ¥ ‘crR.
- 'csH e 'pc R 'RSH
R | | 'ReD o cas | fep o feas | ter | lcas, 'epn
CAS \E — T 7 T T
RAD RaL
'ASR | | lRAH 'asc | 'caH asc| | fean tasc | | fean
< L > [——>| -t > < > (—
\ V r Vo
ADDRESS Row X}{ Column 1 )( Column 2 >§ Column N >< Row
7 o . C
| RRH
<« —RH
Rcs [« > | RCH
WE
t
OEA {OEA
le—> tOEA
oF £\ | \ |
X N
tRAC AL tcpA . tcpA . tOEZ
tAA . tAA . <« AA .
10EZ
- tOEZ
tOFF ¢
tCAC|e—>| |« > |e_CAS
~{toFF leac |  torFles
tcLz tcL teLz |
A  \ yr— 1
. B D D OPEN
DQ1 ~DQ16 ouT 1 I OUTN
L ] B L i
Dourt 2
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

» Fast Page Mode Early Write Cycle

t
B RASP . RP
RAS X N
_Y 7
tT
>l t
- ‘csH Ol 'pc ~ _'RsH CRP
’ RCD . 'eas fep L feas tcp | leas 'epn
- _% SN \ /]
N N B 1/
t
'ASR | | RaH ASC 'caH asc | | fean tasc | | fean
—>| > [——>| < > | [—>
ADDRESS Row Column 1 Column 2 Column N
t
wes| |t t t t t
|-<t—> < WCH > :WCS= < WCH= :WCS= :WCH=
WE /\ /\
. b N b N 1
t t t t t t
DS DH DS DH Jos DH
DQ1 ~ DQ16 Dn 1 Din 2 Dn N
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

» Fast Page Mode Delayed Write Cycle

~ tRASP -~
3 tCPRH |
< >, trRp
RAS \_ 4 X
vl ‘cp ‘cp il \\
> tes - t P B tCRP=
<t > t
'ReD | feas < t e > le RS
h —\ L CAS A CAS
CAS 3\ ~ —X‘ > Z— R‘—. 4
N T X Y ~ T
< RAD
t
t L AsC
ASR tasc ||, thsc <
'RAH ‘cAH L cAn PRI
/ s A I 3
ADDRESS Row Column 1 >< Column 2 >< Column N ><
- T 7 = -
fewL few. cwL
R,
. . 'reg
RCS RCS >
__ / A A \
WE 7 \ \ \
N
twH_| B twpP o twp ||
tDs
- A
DQ1 ~ DQ16
-7
OE
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

» Fast Page Mode Read - Modify - Write Cycle

3 'RASP R
tCPRH - .
_ Ty 'RP
RAS \_ -
t ] T NI
Tl - 'PRWC R tcrp
. . ep B tcp |
RCD . cas - 'cAs N ~ 'cas
- A\ AN /N :
N T . 7 N i
< RAD
t
t Asc
‘ASR t t >l
\SR Asq |, N Asc
'RAH cAH L 'cAH PRIV
ADDRESS Row Column 1 >< Column 2 >< X Column N ><
\ 4 L .
< Rwp I :‘M—,‘ . terw  fowe| | topw CWL
two . wp J tawp | [ Rwi.
t t t
Jlowo |, « OWD | | tges < _cwo
resl |
A A ' AN
WE \ X
Xt
‘Res | | twp| twp . twp |
t
thze DS_ .4 DzC s, |, tbzc DS, |,
A tDH t
> | IEH > |‘tDH
\ OPEN F R -~ W 2
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

RAS - Only Refresh Cycle

- tRC >
. tRAS L tRP _
— N A I
RAS 3& JZ
T ||
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A \ /
CAS / \—/
tASR | |4 RAH -
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DQ1 ~ DQ16 }
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CAS / / |
N 7 N
Iwsr| | WHR wsr || tWHR _
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WE /
tOFF
DQ1 ~ DQ16
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VG26(V)(S)18160CJ
VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM

CBR Self - Refesh Cycle (S - Version Only)
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VG26(V)(S)18160CJ
1,048,576 x 16 - Bit
CMOS Dynamic RAM

» Hidden Refresh Cycle
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VG26(V)(S)18160CJ

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

Ordering information

Part Number Access time Package
VG26(V)(S)18160CJ-5 50 ns 400mil 42-Pin
VG26(V)(S)18160J-6 60 ns Plastic SOJ

VG26(V)(S)18160CJ-5

* VG * VIS Memory Product

* 26 » Technology

oV * 3.3V Version

*S * Self refresh

« 18160 * Device Type and Configuation

*C * Revision

°J » Package Type (J : SOJ, T : TSOP II)
5 * Speed (5: 50 ns, 6 : 60 ns)
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