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

Pin Configuration
42-Pin 400mil Plastic SOJ

vec [ |1 O 42| ] vss
po1 [ | 2 41 ] DQ16
pDQ2 [ | 3 40| | DQ15
DQ3 [ | 4 39| ] DQ14
DQ4 [ |5 38| ] DQ13
vec [ |6 37| ] vss
pQs [ | 7 36| | DQ12
DQ6 [ |8 35| ] DQ11
pQ7 [ |9 é 34| ] DQ10
D8 [ |10 N 33[ ] DQ9
NC [ |11 2 32 | NC
NC [ |12 ﬁ 31| |TCAS
WE [ |13 E 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| | A5
A3 [ |20 23] | A4
vee [ |21 22| ] vss
Pin Description
Pin Name Function
AO - A9 Address inputs
- Row address AO - A9
- Column address AO - A9
- Refresh address AO - A9
DQ1 ~DQ16 |Data - in/data - out
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Ve Power (+ 5V or + 3.3V)
Vss Ground
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VG26(V)(S)18160CJ

V I 1,048,576 x 16 - Bit
CMOS Dynamic RAM

Block Diagram
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VG26(V)(S)18160CJ

VI 1,048,576 x 16 - Bit
CMOS Dynamic RAM
Truth Table
ADDRESSES
— — — — 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®L |L® H| ROW | COL |Data - Out, Data - In
READ - WRITE

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

Cycle
HIDDEN READ L® H® L L H L ROW | COL |Data - Out
REFRESH  \wRiTE [Le He L| L L X | ROwW | coL |pata-1In 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



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

Absolute Maximum Rating

Parameter Symbol Value Unit
Voltage on any pin relative to Vss 5V Vt -1.0to+ 7.0 \
3.3v -05to +4.6
Supply voltage relative to Vss 5v Vee -1.0to+7.0 Vv
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 55 3.15| 3.3 3.6 \%
Input High Voltage, all inputs ViH 2.4 - Vec+1.0 | 20 - Ve +0.3 \Y,
Input Low Voltage, all inputs VL -1.0 - 0.8 -0.3 - 0.8 \%

Capacitance
Ta = 25°C, Ve =5V£10% or 3.3V(+10%,-5%), f = 1IMHz

Parameter Symbol Typ Max Unit Note
Input capacitance (Address) Ch - 5 pF 1
Input capacitance Cpp - 7 pF 1
(RAS, CAS, OE, WE)
Output capacitance Cio - 7 pF 1,2
(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
VI ﬁ 1,048,576 x 16 - Bit
CMOS Dynamic RAM

DC Characteristics; 5 - Volt verion
(Ta= 010 70°C, Ve = + 5VE10%, Ve = 0V)

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 |y mA
S - version Dout = high - Z
CMOS interface -| 0.25 -l 0.25
DAS CAG 3 ; mA
RAS, CAS Vee 0.2v
Dout = high - Z
Standby (g2ndard lcc2  |[TTL interface - 2 - 2
Current power RAS, CAS =V|4 mA
version Dout = high - Z
CMOS interface - 1 - 1
DAS CAG 3 ; mA
RAS, CAS Vee 0.2v
Dout = high - Z
RAS - only lccs  |[RAS cycling, CAS =V, -| 135 -l 125 1,2
refresh current trc = mMin. mA
Fast page mode lcca -1 90 -l 80 1,3
current tpc = min. mA
CAS - before - RAS lccs  |tre = min. -| 135 -l 125 1,2
refresh current RAS, CAS cycling mA
Self - refresh currant lccs |t 3 100nS -l 350 -l 350 nA
(S - Version) RASS
CAS - before - RAS |ch Standby : VCC -02VE R_AS - 500 - 500 nA
long refresh CAS before RAS refresh :
current (S - Version) 1024 cycles/128ms
RAS,CAS: OVEV  £0.2V
Vcc -0.2VE VIH £ VIH (MaX)
Dout = high - Z, tRAS £300ns
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VG26(V)(S)18160CJ

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

DC Characteristics ; 5 - Volt Version (cont.)
(Ta=010 70°C, V¢ = + 5V£10%, Vs = 0V)

VG26 (V) (S) 18160C
Parameter Symbol Test Conditions 5 -6

Min | Max | Min | Max Unit | Notes
Input leakage Il [OVEVINEVe +0.5V -5 5 -5 5 nA
current
Output leakage Ilo |OVEVoutf£Vec +0.5V -5 5 5 5 nA
current Dout = Disable
Output high Vo |lon=-5mA 2.4 -l 24 -V
voltage
Output low VoL |loL=+4.2mA - 0.4 -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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VI S

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

CMOS Dynamic RAM

DC Characteristics ; 3.3 - Volt Verion
(T, =010 70°C, V¢ = + 3.3V(+10%,-5%), V¢s = 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
tRC = min.
Low LVTTL interface -l 05 -l 05
power RAS, CAS = V), 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  |power RAS, CAS =V, mA
version Dout = high - Z
CMOS interface -l 05 -l 05
RAS, CAS 3 Vi -0.2V mA
Dout = high - Z
RAS - only lccs | RAS cycling, CAS =V, -| 135 -l 125 1,2
refresh current trc = Min. mA
Fast page mode lcca -1 90 -l 80 13
current tpc = min. mA
CAS - before - RAS lccs | tre = min. -| 135 - 125 1,2
refresh current RAS, CAS cycling mA
Self - refresh currant lccs | trass ® 100nS -| 250 -l 250] nA
(S - Version)
CAS - before - RAS lcco Standby : Vee - 0.2V E RAS -l 300 -l 300 nA
long refresh . CAS before RAS refresh :
current (S - Version) 1024 cycles/128ms
RAS,CAS: OVEV, £0.2V
Vee- 02VEVLE£V,, (Max)
Dout = high - Z, tgag £300ns
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VG26(V)(S)18160CJ

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

DC Characteristics ; 3.3 - Volt Version (cont.)
(Ta =0to 70°C, VCC =+ 33V(+10%,'5%), VSS: OV)

VG26 (V) (S) 18160C
Parameter Symbol Test Conditions -5 -6 Unit | Notes
Min | Max | Min | Max
Input leakage Il |OVEVINEV . +0.3V -5 5 -5 5 nA
current
Output leakage llo [OVEVoutEV.c +0.3V -5 5 -5 5 nA
current Dout = Disable
Output high Vo |lon=-2mA 2.4 -l 2.4 -l VvV
voltage
Output low VoL |loL=*2mA - 0.4 - 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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VI S

VG26(V)(S)18160CJ

1,048,576 x 16 - Bit

CMOS Dynamic RAM

AC Characteristics

(Ta=0t0 + 70°C, Ve = 5V £10% or 3.3V(+10%,-5%), Vgg = OV) * 1, * 2, * 3, * 4
CcC SS

Test conditions

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

* Input timing reference levels :

Vi = 2.4V, V) = 0.8V (Ve = 5.0VE10%);
Vi = 2.0V, V) = 0.8V (Vce=3.3V(+10%,-5%))

* Output timing reference levels :

Vo = 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
X © - 0 Unit | Notes

Parameter Symbol Min Max Min Max

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

RAS precharge time trp 30 - 40 - 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 -l ns 7
Column address hold time tcaH 8 - 10 -l ns

RAS to CAS delay time treD 17 37 20 45 ns 8
RAS to column address delay time trRaD 12 25 15 30| ns
Column address to RAS lead time traL 25 - 30 - ns

RAS hold time trsH 13 - 15 - ns

CAS hold time tesH 50 |1 60 | ns

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

CAS to output in Low-Z tcLz 0 - 0 -l ns

CAS delay time from Din tbzc 0 - 0 -l ns

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

Read Cycle
VG26 (V) (S) 18160C
- > - © Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Access time from RAS trac - 50 - 60| ns 12
Access time from CAS tcac - 13 - 15| ns | 13,14
Access time from column address tan - 25 - 30| ns | 14,15
Access time from OE toea - 13 - 15| ns
Read command setup time trcs 0 - 0 -l ns 7
Read command hold time to CAS trcH 0 - 0 - ns | 10,16
Read command hold time to RAS tRRH 0 - 0 -l 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
- > - 6 Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Write command setup time twes 0 - 0 - ns 7,18
Write command hold time twer 8 - 10 -l ns
Write command pulse width twp 8 - 10 - ns
Write command to RAS lead time tRwL 13 - 15 - ns
Write command to CAS lead time tewe 8 - 10 -l ns
Data-in setup time tbs 0 - 0 - ns 19
Data-in hold time toy 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 - ns
RAS to WE delay time trRwD 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 toen 8 |10 | ns
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VG26(V)(S)18160CJ
VI ﬁ 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 - ns
CAS hold time (CBR refresh) tcHr 10 - 10 - ns 10
RAS precharge to CAS hold time trpc 5 - 5 - ns 7
RAS pulse width (self refresh) trAsS 100 -l 100 -l ns
RAS precharge time (self refresh) trps 90 -l 110 -l ns
CAS hold time (CBR self refresh) tchs -50 - -50 -l ns
WE setup time twsr 0 - 0 - ns
WE hold time twHR 10 110 - ns
Fast Page Mode Cycle
VG26 (V) (S) 18160C
-5 -6 .
- - Unit | Notes
Parameter Symbol | Min | Max | Min | Max
Fast page mode cycle time tc 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 tepa - 30 - 35 ns | 10,14
RAS hold time from CAS precharge teprH 30 - 35 - 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 ﬁ 1,048,576 x 16 - Bit
CMOS Dynamic RAM

Notes :

1. AC measurements assume ty = 5ns.

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

cycles (RAS-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,E 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) = tryyp(mMin) + tgy (Min) + t1 in read - modify-write cycle.

6. tcas(min) = teywp(min) + tow (Min) + t1 in read - modify-write cycle.

7 tasc(min), tges(min), tywcs(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. trap(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 taa if trap iS greater than the specified tgap(max) limit.
10. tcrps teHr: trens topa @nd teopyy are determined by the rising edge of CAS.

11. Viy(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 tgcp £ trep(max) and tgap £ trap(max). If trep OF trap i greater than the maximum

recommended value shown in this table, tgac exceeds the value shown.

13. Assumes that tgep 3 trep(max) and tgap £ trap(max).

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

15. Assumes that tgcp £ trep(Mmax) and tgap 3 trap(Max).

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

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

18. twcs: trwps tcwps @nd tawp are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tycs 3 twcs(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 tcwp(Min), tawp 3 tawp(mMin), and tepyw 3 tcpw(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 in an early write cycle and to WE edge in a delayed write or a
read-modify-write cycle.

20. tgpsp 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
5 ras R,
RAS —X_\ /_ \
\ 7 'crp |
~ tcsH -
- 'ReD L RsH -
Lr t t
_ >— cas cPN
CAS - > R
\ \ / /
SR S
< RAD | RAL ,!
Yasr | | 'RAH ‘asc 'cAH
A
ADDRESS Row Column
t
RRH
Res| ‘fren

OEA loez
fcAC

<> OFF

AA

RAC

DQ1 ~ DQ16 DouT

;_2 \ A
—t <
Ny -

CLZ

Note :|:|= don't care
|:|: Invalid Dout
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VG26(V)(S)18160CJ
VI 1,048,576 X 16 - Bit
CMOS Dynamic RAM

*Early Write Cycle

e
b 'RAS ¢ _
. o < RP_
RAS x\ 7~Z )
L T \ _
t
) tosH CRP
) ReD - ‘RsH .
- > t
PN
Tl 'cas
CAS \ \ r
N /
RAD RaL
¢ ‘ t t
ASR RAH A3C | LCAH
ADDRESS >¢ Row w Column
twes twCH
WE /
! ]
bs DBH
| i >
N
DQL ~ DQ16 PIN ><
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VG26(V)(S)18160CJ
VI 1,048,576 X 16 - Bit
CMOS Dynamic RAM

» Delayed Write Cycle

RC
» ; - -
< RAS > |«—RP
RAS N 7~£ \
L T \ -
< ‘csH . L crP
~ 'ReD L 'RSH
t
Tl tcas CPN
CAS \_ \ i
\ /I / -
sk | |'RaH lasc| | lean
ADDRESS Row Column
tewL
[—>
'RCS. ~ tRWL
< tWP >
we / (N
X /
'oED. | OEH
OE )
'ps 'DH _
DQ1 ~ DQ16 >—<OPEN Din

Document : 1G5-0163 Rev.1 Page 16



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

VI S

* Read - Modify - Write Cycle

frwe
- -« ‘RAS ol |« RP |
RAS \ —
X T
tT:
tRCD tCAS tCRP
- > >
PN
CAS \ \ Z
‘RAD
‘Asr | | RaH asc teaH
> < >
ADDRESS Row Column
i
RESl le_fowp . s fow
3 tawp _ fRwiL
< ! > >
< RWD 4
D " | twp
i X
WE \
N I
_|tpze. ~ OH
- " tos . | [°
h'S A
OPEN
DQ1 ~ DQ16 Din }<
i ]
| tzo | toE _tOEH
OE A‘E \
tOEA |—» toEZ
tCAC |« >
tAA
trRaCc >
DQ1 ~ DQ16 { DouTt
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Vi

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

* Fast Page Mode Read Cycle

« ‘RASP ol |« RP
< tcPRH .
RAS \ ir \
/o
L 7 =CRP=
t t t
< CSH PC &»
t t t t t t
CrRP | | RCD Jle CAS CP_, le_CAs || tcp | fcas, PN
3 / _g A X ¥
CAS XL N ] ~ 7
~ 'RaD ~ RAL
'AsR | | fRaH_ ‘asc | fcan fasc | | fcan ‘asc | | 'can
A r a - s
ADDRESS Row E<:>< Column 1 Column 2 Column N >< Row
7 T 7 - K
. | RRH
S
tRCs | < RCH
A D
WE
i toEA
—> tOEA
oE N E N\
T L
. 'RAC . tcpa . tCPA > toEZ
L tAA _ tAA _taA - N
toEZ
- [0EZ
tOFF ¢
tCAC|e— o Pl
~|toFr  |ICAC | tOFF|<s]
tcLz tcL tcLz
—» —>
a m i — r ]
~ OPEN
DQ1 ~DQ16 Dout1 }7 Doutn 57
L i i L i
Dour 2
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VG26(V)(S)18160CJ

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

» Fast Page Mode Early Write Cycle

t t
- RASP . RP
rRas X N
_Y ¥ —
tT
>l t
J esH L toc - _'RsH_ CRP
B Rep _loas || fep tcas tecp | feas ~ tepn
‘Q ;N S /]
A L
t
'ASR | | RaH ASC 'cAH asc| | fcaH tasc | | fcan
< —>| <> [ ——> d > —>| [—>
ADDRESS Row Column 1 Column 2 Column N
t
wes| |t t t t t
= /_\ [\
. 1 N 1 N 1
t t t
DS tDH DS tDH 1os,| | IDH
DQ1 ~ DQ16 Dy 1 Din 2 DN N
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VI S

VG26(V)(S)18160CJ

1,048,576 x 16 - Bit

CMOS Dynamic RAM

* Fast Page Mode Delayed Write Cycle

DQ1 - DQ16

R

tOEH

tRASP -
{CPRH -
-« > tRp
RAS \_ VN
X B \ _
tr t t
. cpP cp t
e tesH < . - CRP_
< > t
‘rReD tcas | | ; PC > e tRSH
_ h 7 CAS - . CAS
A N N ‘
N 7 - 1 N 1
. RAD
t
t ASC
t <
ASR| ASC asc
'RAH ‘cAH tcan PRGN
Vo Vo A
ADDRESS Row Column 1 >< Column 2 Column N ><
T - = :
‘owL fowr CV‘L>~I<7
Thw
. 'reyg
tres RCS A >
_ / R 3 N\
WE \ \
/ A -
twH_ twp P twp
> e < >
t t t
DS tozc DS, ozc PSei
t > <
oA | IDH

tOEH

F
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VI S

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

CMOS Dynamic RAM

* Fast Page Mode Read - Modify - Write Cycle

tRASP >
tCPRH .
L pa i RP
RAS \_ 4N
A 7 \
T - brRwC R crpP
. . 'cp, B . tcP,
RCD _ cas B CAS N - 'cAs
CAS A [ EX Z_/ 3\ 1
N 7 . 7 N 1
. RAD
t
t JAsc
ASR fasc ||, _ L l'asc T
'RAH ‘caH tean ‘cAH |
ADDRESS Row Column 1 >< Column 2 >< Column N ><
\ NS _
{
o fRwD | fowL tepw = fowl _ lcpw CV%»«L—
bwo - ‘awp__, . 'awp | | lRwe
t t t
4w ] < WD || tres < owp
RCS|] |
r 3 'S A
WE \
\ -
Res_ twp | twp . twp
3 T I -
tozc tos_| | tbzc DS, |, _ltbzc tos_
> tDH t
> f ZH <!DH
— ~ —— -
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DQ1 ~ DQ16 o 1Y N OPEN /} Yip,y 2 — Dy N
T e — T\ T
. 'Dzg tOED
bzo| ibzo]| 'OED
A tOED tcPA
« . tcPA
t tOEH |« > tOEH
tOEA :OEHV tOEAl+—> ——
> tOEA
\J / \ / B A / 3
OE \ / R \_ / \JR / \
N N |
tCA¢ |lOEA tCAC]
t <>t - >
AA CAC A
> < < > tAA
tRAC <
tcLz - |
N tOEZ TCLz < toEZ
y AR
DQ1 ~ DQ16 /
T
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VG26(V)(S)18160CJ
VI ﬁ 1,048,576 x 16 - Bit
CMOS Dynamic RAM

RAS - Only Refresh Cycle

< 'RC >
. tRAS L tRP _
oA L N \
RAS 5&
B +
T
- tCRP ;Rpg ICRF;
/A \ /
CAS / \_/
fASR ol le tRAH |
ADDRESS X Row
-
_tOFF
-1
DQ1 ~ DQ16 \
7
CAS - Before - RAS Refresh Cycle
< IRC > RC >
« RP tRAS e R’RP tRAS tRP
_[ _\ —£ li S
RAS T
tRPC IRPC ICRP
ICSR | |ICHR esR || tCHR
CAS / /
N 7 N
WSR | | 'WHR WSR | | tWHR
/ 1 \
WE /
tOFF
DQ1 ~ DQ16

Document : 1G5-0163 Rev.1 Page 22



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

CBR Self - Refesh Cycle ('S - Version Only)

< tRASS N
&- (« T \

RAS
tRPC 7

{CSR

CAs )]

{( Hi-Z
DQ1 - DQ16 )

WSR| | tWHR
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VG26(V)(S)18160CJ

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

* Hidden Refresh Cycle

3 tRC RC e tRC _
B tRAS . tRp tRAS tRP tRAS <« RP
(READ) (REFRESH) (REFRESH)
—— x_ - — _[ x
RAS \
L ! \ \
T
tCHR {CRP
tRSH N IR
B 'RCD . ICAS _
CAS \ -
N T
« RAD |, tRAL
ASR | |tRAH _ _fAsCc | tCAH
ADDRESS Row Column
: T K
tRRH
~ tRCS b
[«—> tRCH
/ i
WE /
o \ 4“
_ tOEA _, tOEZ
-« CAC | tOFF
- tAA . ) i
tRAC _
< :L R
DQ1 ~ DQ16 Dout —
A N4
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VG26(V)(S)18160CJ
VI ﬁ 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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