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Description

The GM71V(S)17403B/BL is the new generation
dynamic RAM organized 4,194,304 words x 4 bit.
GM71V(8S)17403B/BL has realized higher density,
higher performance and various functions by
utilizing advanced CMOS process technology. The
GM71V(S)17403B/BL offers Extended Data Qut
(EDO) Mode as a high speed access mode.
Multiplexed address inputs permit the
GM71V(S)17403B/BL to be packaged in a standard
300 mil 24(26) pin SOJ and standard 300mil
24(26)pin plastic TSOP II. The package size
provides high system bit densities and is compatible
with widely available automated testing and
insertion equipment. System oriented features
include single power supply 3.3V £0.3V tolerance,
direct interfacing capability with high performance
logic families such as Schottky TTL.

Pin Configuration

Features

* 4,194,304 Words x 4 Bit Organization
* Extended Data Out Mode Capability

» Single Power Supply (3.3V +0.3V)

* Fast Access Time & Cycle Time

(Unit: ns)
trac | tcac | tre tHrC
GM71V(S)17403B/BL-6 | 60 15 | 104 | 25
GM71V(S)17403B/BL-7 70 18 124 30
GM71V(S)17403B/BL-8 80 20 144 35

* Low Power
Active : 369/360/324mW (MAX)
Standby : 7.2mW (CMOS level : MAX)
0.36mW (L-version : MAX)
*RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability
» All mputs and outputs TTL Compatible
» 2048 Refresh Cycles/32ms
* 2048 Refresh Cycles/128ms (L-version)
» Self Refresh Operation (L.-version)
» Battery Back Up Operation (L-version)
* Test function : 16bit parallel test mode

24 (26) SOJ 24 (26) TSOP II
Vee E ~7 24| Vss Vee E le} 24§ Vss Vss |1 o E Vee
o1 |2 23| 1/0O4 /01 |2 23} /04 /04 |2 23| 1/O1
/02 |3 22{ 1/O3 o2 |3 22§ /O3 /03 |3 22| /O2
WE [4 21] CAS WE [ 21] CAS CAS [4 21] WE
RAS [5 20] OE RAS [5 2] OE CE [5 2] RAS
NC |s 19] A9 NC |s 19} A9 A9 |6 19} NC
AlO |7 18] A8 Al0 |7 18] A8 A8 |7 18] Al10
AOD |8 17| A7 A0 |8 17| A7 A7 |8 17} AO
Al |9 16] A6 Al |s 16| A6 A6 |9 16| Al
A2 |10 15| AS A2 10 15] A5 A5 (10 15| A2
A3 |1 14] A4 A3 1 14] A4 A4 |1 14] A3
Vee (|12 E Vss Vee |12 13 Vss Vss |12 13| Ve
(Normal) (Reverse)

(Top View)

(Top View)
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Pin Description

Pin Function Pin Function
A0-A10 Address Inputs WE Read/Write Enable
A0-A10 Refresh Address Inputs OE Output Enable
I/01-1/04 Data Input / Data Output Vec Power (+5V)
RAS Row Address Strobe Vss Ground
CAS Column Address Strobe NC No Connection
Ordering Information
Type No. Access Time Package
GM71V(S5)17403BJ/BLJ-6 60ns 300 Mil
GM71V(8)17403BJ/BLJ-7 70ns 24 (26) Pin
GM71V(8)17403BJ/BLJ-8 80ns Plastic SOJ
GM71V(8)17403BT/BLT-6 601 ;20(%;19in
GM71V(8)17403BT/BLT-7 70ns Plastic TSOP II
GM71V(8)17403BT/BLT-8 80ns (Normal Type)
GM71V(S)17403BR/BLR-6 601 320(;\2;'%1
GM71V(8)17403BR/BLR-7 70ns Plastio TSOP II
GM71V(S)17403BR/BLR-8 80ns (Reverse Type)
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~170 T
Tste Storage Temperature (Plastic) -55~125 T
Vnv/Vour Voltage on any Pin Relative to Vs ('gig\y&?xs) ) v
Vee Voltage on Ve Relative to Vss -0.5~4.6 v
Tour Short Circuit Output Current 50 mA
Po Power Dissipation 1.0 w
*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
Recommended DC Operating Conditions (Ta= 0~ 707C)
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 3.0 33 3.6 v
Vi Input High Voltage 2.0 - Veet0.3 v
Vi Input Low Voltage -0.3 - 0.8 v
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DC Electrical Characteristics (Vcc =3.3V£0.3V, Ta=0~707C)

(Dour is Disabled, 0V <Vour<7V)

Symbol Parameter Min | Max | Unit | Note
Von Output Level
Output "H" Level Voltage (four= -2mA) 20 | Vee |V
VoL Output Level 0 0.4 v
Output "L" Level Voltage (Tour= 2mA) :
Tcar Operating Current 60ns - 110
Average Power Supply Operating Current _
(RAS, CAS Cycling: tec = tre min) 70ns 100 | mA [ 12
80ns - 90
Iec Standby Current (TTL)
Power Supply Standby Current - 2 mA
(RAS, CAS = Vm, Dour = High-Z)
% RAS Only Refresh Current 60mns - 110
Average Power Supply Current _
RAS Only Refresh Mode 700s 100 mA 2
(trc = tremin) 80ns - 90
Tccs Extended Data Out Mode Current 60ns - 110
Average Power Supply Current _ 100 mA
EDO Page Mode 7ons L3
(tuec = tupc min) 80ns - 90
Iecs Standby Current (CMOS) - 1 mA
Power Supply Standby Current
(RAS, CAS = Vce - 0.2V, Dour= High-Z) - 100 | A 5
Iocs CAS-before-RAS Refresh Current 60ns - 110
(tec = tromin) 708 | - | 100 | mA
80ns - 90
Iecr Battery Back Up Operating Current
(Standby with CBR Refresh) - 300 pA 45
(tre=62.5 s, tras=<0.3 ps, Dour=High-Z)
Iccs Standby Current RAS =Vm
CAS =VL - 5 mA 1
Dour = Enable
() Self-Refresh Mode Current
— - 200 5
(RAS, CAS<0.2V, Dourr=High-Z) WA
Ly Input Leakage Current )
Any Input OV=Vm<7V) 10 10 HA
Tows Output Leakage Current -10 10 A

Note: 1. Icc depends on output load condition when the device is selected. Ico{max) is specified at the output open

condition.
2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS = V.
4.CAS=L (<0.2V) while RAS=L (<02V)
5. L-version
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Capacitance (Vcc=3.3VL03V, Ta=257C)

Symbol Parameter Min Max Unit Note
Cu Input Capacitance (Address) - 5 o 1
Cn Input Capacitance (Clocks) - 7 F 1
Crwo Output Capacitance (Data-In/Qut) - 7 o 1,2

Note: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vmto disable Dour.

AC Characteristics (Vec=3.3V*0.3V, Ta=0~70C, Notes 1, 2, 18)

Test Conditions
Input rise and fall times: 2ns Output timing reference levels: 0.8V, 2.0V
Input levels: Vo= 0V, V=3V Output load : 1 TTL 'gate +CL (lOO.I:F )
Input timing reference levels: 0.8V, 2.4V (Including scope and jig)

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

GMTLV(S)17403 | GM71V(S)17403 ] GM71V(S)17403
Symbol Parameter BpLs 2BLT BRLS Unit | Note
Min | Max | Min | Max | Min | Max

trc Random Read or Write Cycle Time 104 - 124 - 144 ] - ns
tre RAS Precharge Time 401 - 501 - 601 - ns
fcr CAS Precharge Time 10§ - 3] - 5] - ns
tras RAS Pulse Width 60 |10,000] 70 |10,000, 80 [10,000] s 21
tcas CAS Pulse Width 10 h10,000] 13 |10,000] 15 |10,000] ns 22
tasr Row Address Setup Time 0}y - o - o) - ns
trAH Row Address Hold Time 10] - 10} - 10] - ns
tasc Column Address Setup Time ol - 0y - ol - ns
tcan Column Address Hold Time 0] - 13] - 151 - ns
trep RAS to CAS Delay Time 200 45| 20] 52| 20] 60} =s 3
traD RAS to Column Address Delay Time 151 30 151 35 151 40 ns 4
trsH RAS Hold Time 15] - | 18 - | 201 - | ms
tesu CAS Hold Time 481 - 8| - 68| - ns 24
tcre CASto RAS Precharge Time 51 - 51 - 51 - ns
toop OE to D Delay Time 15] - 181 - 20 - ns 5
tozo OE Delay Time from D o] - o} - o} - ns 6
tozc CAS Set-up Time from Dmv ol - o] - o} - ns 6
tr Transition Time (Rise and Fall) 2| 50 21 50 21 50 ns 7
trer Refresh Period - 32 - 32 - 32 ms

Refresh Period (L-version) - 128 - 128 - 128 ms
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Read Cycle
GMTIV(S)17403 | GMTIV(S)17403 | GMT1V(S)17403
Symbol Parameter BELS 2ALT 2ELS Unit | Note
Min | Max| Min | Max{ Min | Max
trac | Access Time from RAS - |60 ] -] 70| - |8 ns |8919
feac Access Time from CAS - 15 - 18 - 20 ns 9,10,
17,19

taa Access Time from Column Address - | 30 - 35 - 40 ns ?7119
foac Access Time from OE - 15 - 18 - 20 ns 9,19
{res Read Command Setup Time 0 - 0 - 0 - ns
treu Read Command Hold Time to CAS 0 - 0 - 0 - ns 12
{rcHR Read Command Hold Time from RAS 60 - 70 - |80 - ns
1RRH Read Command Hold Time to RAS 0 - 0 - 0 - ns 12
traL Column Address to RAS Lead Time 30 - 35 - 40 - ns
tear Column Address to CAS Lead Time 18| - | 23| - |28) - | ms
terz CAS to Output in low-Z 0| - ol - o - | ms
ton Output Data Hold Time 3 - 3 - 3 - ns
tomo Output Data Hold Time from OE 3 - 3 - 3 - ns
torz Output Buffer Turn-off Time to OE - 15 - 15 - 15 ns 13
torr Output Buffer Tum-off Time - 15 - 15 - 15 ns 13,23
teop CAS to D Delay Time 150 - |18 - |2} - | ns 5
toHr Output Data Hold Time from RAS 3 - 3 - 3 - ns
torr Output Buffer Turn-off Time to RAS - |15 -l 15 -} 15| ms | 1323
twez Output Buffer Tum-off to WE - 15 - 15 - 15 ns 13
twop | WE to Div Delay Time 15) - 18] - [20]| - | ns
troD RAS to Dv Delay Time 150 - | 8f -f2]| -]
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Write Cycle

GM7IV(5)17403 | GM71V(S)17403 | GM71V(S)17403
Symbol Parameter BELS Ll B/Bl-§ Unit | Note
Min | Max | Min | Max| Min | Max
twes Write Command Setup Time 0 - 0 - 0 - ns 14
twch Write Command Hold Time 10 - 13 - 15 - ns
twp Write Command Pulse Width 10 - 10 - 10 - ns
tawL Write Command to RAS Lead Time 10 - 13 - 15 - ns
tewL Write Command to CAS Lead Time 10 - 13 - 15 - ns
1ps Data-in Setup Time 0 - 0 - 0 - ns 15
tou Data-in Hold Time 10 - 15 - 15 - ns 15
Read- Modify-Write Cycle
CMTLV(S)17403 | GMTIV(§)17403 | GM7LV(8)17403
Symbol Parameter e LT e Unit | Note
Min | Max{ Min | Max| Min | Max
trwe Read-Modify-Write Cycle Time 149 | - 1751 - 199 - ns
trwD RAS to WE Delay Time 82| - |os| - {w7| - | = 14
tewp CAS to WE Delay Time 37 - | 43| - |47 | - | ms 14
tawp Column Address to WE Delay Time 52 - 60 - | 67 - ns 14
toex OE Hold Time from WE 15 - 18 - |20 - ns
Refresh Cycle
GMTIV(S) 17403 |oMTIvEs) 17403 |aMTivesyraes
Symbol Parameter SELS il LAl Unit | Note
Min | Max | Min | Max | Min | Max
tcsr CAS Set-up Time 5 5 5 s
(CAS-before-RAS Refresh Cycle) ) i i
tenr CAS Hold Time
(CAS-before-RAS Refresh Cycle) 10 ) 10 ) 10 ) i
trec RAS Precharge to CAS Hold Time 0 - 0 - 0 - ns
twre WE Set-up Time 0 0 0 s
(CAS-before-RAS Refresh Cycle) ) ) )
twra WE Hold Time
(CAS-before-RAS Refresh Cycle) 0f -0 - 10} -} B
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EDO Mode Cycle

GMT1V(S)17403 [GMILV(S)17403 [GMT1V(S)17403
Symbol Parameter telial e ilia Unit | Note
Min | Max| Min | Max| Min | Max
turc EDO Mode Cycle Time 25 - |30 - 135 - ns 20
trasp EDO Mode RAS Pulse Width - o000l - hooooo] - fooooo] ms 16
tace Access Time from CAS Precharge - 35 - 40 - 45 ns |9,17,19
trucP RAS Hold Time from CAS Precharge 35 - 40 | - | 45 - ns
toon Output Data Hold Time from CAS Low 3 - 3 - 3 - ns 9,17
tooL CAS Hold Time Referred OE 10 - 13 - 15 - ns
tcop CAS to OE Setup time 5 - 51 -153 - ns
Read command hold time from
Read 35| - la) - 4] -
trcwe CAS precharge =
EDO Read-Modify-Write Cycle
GMTIV(S)17403 | GMTIV(S)17403 { GMTIV(S)17403
Symbol Parameter Llial i i Unit | Note
Min | Max | Min | Max| Min | Max
turrwe | EDO Mode Read-Modify-Write Cycle Time| 79 - 90 - 99 - ns
terw ﬁDelay Time from CAS Precharge 54 - 62 - 69 - 14
Test Mode Cycle °
GMTLV(S)17403 | GM71V(8)17403 | GM71V(S)17403
Symbol Parameter oL Lt L Unit | Note
Min | Max | Min | Max | Min | Max
twrs Test Mode WE Setup Time 0 - 0 - 0 - ns
twta | Test Mode WE Hold Time 10| - (0] -|10] - | ns
terr CAS Precharge Time in Counter Test 20 i 30 ) 30 i ns
Cycle
Self Refresh Mode (L-Version)
GM7IVS17403 | GM71VE17403 | GM71VS17403
Symbol Parameter e = = Unit | Note
Min | Max| Min | Max| Min | Max
trass RAS Pulse Width (Self-Refresh) 100 - 100] - | 100 - us
tres RAS Precharge Time (Self-Refresh) 110 - 130 - | 150 - ns
tens CAS Hold Time (Self-Refresh) S0 | -} -s0| - |-s0| -
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Notes:

1.
2.

10.
11.
12.

13.

14.

15.

16.
17.

AC Measurements assume tr= 20S.

An initial pause of 20048 is required after power up followed by a minimum of eight
initialization cycles (any combination of cycles containing RAS-only refresh or CAS-before-
RAS refresh). If the internal refresh counter is used, a minimum of eight CAS-before-RAS
refresh cycles are required.

. Operation with the trep(max) limit insures that trac(max) can be met, tren(max) is specified as a

reference point only; if trep is greater than the specified tren(max) limit, then access time is
controlled exclusively by tcac.

. Operation with the fran(max) limit insures that trac(max) can be met, tean(max) is specified as a

reference point only; if trap is greater than the specified trap(max) limit, then access time is
controlled exclusively by taa.

. Either topp or tcop must be satisfied.
. Either tozo or tbzc must be satisfied.

. Via(min) and Vi(max) are reference levels for measuring timing of input signals. Also,

transition times are measured between Vi(min) and Vir(max).

. Assume that trep =trep(max) and trap <trap(max). If trep or trap is greater than the maximum

recommended value shown 1n this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 1 TTL loads and 100pF.

Assume that trep 2 trep(max) and trap < trap(max).
Assume that trep <trep(max) and trap 2 tran(max).
Either treu or trru must be satisfied for a read cycles.

torr(max) and torz(max) define the time at which the outputs achieve the open circuit condition
and are not referenced to output voltage levels.

twes, trwp, tcwp, tawp and tcew are not restrictive operating parameters. They are included n the
data sheet as electrical characteristics only; if twes = twes(min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if
trwp = trwp(min), the tcwp=tcwn(min), and tawp = tawp(min), or tcwp = tcwp(min), tawp =
tawp(min) and tcpw = tcew(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 out (at access time) is indeterminate.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading
edge in delayed write or read-modify-write cycles.

trase defines RAS pulse width in EDO Mode cycles.

Access time is determined by the longer of taa or tcac or tace

BB 4024757 0005841 439 WM



_@ LG Semicon. Co., LTD.

18.

19.

20.

21.
22.
23.
24.
25.

26.

In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device. After RAS is reset, if toes =tcwr, the I/O pin will remain open circuit (high
impedance); if toex <tcwr, invalid data will be out at each I/O.

The 16M DRAM offers a 16-bit time saving parallel test mode. Address CAO and CA1 for the
4M x 4 are don't care during test mode. Test mode is set by performing a WE-and-CAS-before-
RAS (WCBR) cycle. In 16-bit parallel test mode, data is written into 4 bits in parallel at each /O
(I/O1 to I/O4) and read out from each I/O. If 4 bits of each I/O are equal (all 1s or 0s), data
output pin is high state during test mode read cycle, then the device has passed. If they are not
equal, data output pin is a low state, then the device has failed. Refresh during test mode
operation can be performed by normal read cycles or by WCBR refresh cycles. To get out of test
mode and enter a normal operation mode, perform either a regular CAS-before-RAS refresh
cycle or RAS-only refresh cycle.

In a test mode read cycle, the value of trac, tas, tcac and taceis delayed by 2ns to 5ns for the
specified value. These parameters should be specified in test mode cycles by adding the above
value to the specified value in this data sheet.

tras(min) = tewp(min) + trwr(min) + tr in Read - Modify - Write cycle.
tcas(min) = tewp(min) + tewe(min) +tr in Read - Modify - Write cycle.
torr and torr are determined by the later rising edge of RAS or CAS.
tesu(min) can be achieved when trep = tesn(min) - tcas(min).

EDO Hi-Z control by OE or WE. OF rising edge disables data outputs. When OF goes high
during CAS high, the data will not come out until next CAS access. When WE goes low during
CAS high, the data will not come out until next CAS access.

turc(min) can be achieved during a series of EDO mode write cycles or EDO mode read cycles.
If both write and read operation are mixed in a EDO mode RAS cycle(EDO mode mix cycle
(1),(2) ) minimum value of CAS cycle (tcas + tcp + 2tr) becomes greater than the specified
tuec(min) value. The value of CAS cycle time of mixed EDO mode is shown in EDO mode
mix cycle (1) and (2).
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Timing Waveforms

trc
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FIGURE 1. READ CYCLE
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RAS

CAS
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| ko . toas tcas tcas
-
e \[:/ N/
trap
tasr i tasc i tasc i - tasc
EE.AH tcan tcAH tc.
QOO0
COLUMN COLUMN
ADDRESS ROW h 5 N ’t‘: t':‘
tow
tres i
= R

1ps

tozc
"

topp toms

OE
taz
OEZ toez toez
High-Z
Dout

INVALID Dour INVALID Dour INVALID Dour

5

OO0
* - 4
f.O‘0.0’:‘ : Don't care

ATAA A

FIGURE 11. EXTENDED DATA OUT MODE DELAYED WRITE CYCLE
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trasp oy ilre
RAS \ ;
tr Luprwe . tere |
- tep .
trep ) tcas tcas > tcas
e N / AR
.~ 7
 trap N~ 7
tasr I tasc _.tAsc
SR;.AP tean ‘tCAH' 1,
COL COLUMN OLUMN
ADDRESS ROW, 1 2 4 N AN fofofofof ‘0: foﬁc
" trwD teew tepw
tawp tawp towe tawp towe
tres town s tewn tRwL
3 h
WE
twe twr
tozc reb tos I ¥ ltozc tos I l
D!
\
Dix
tozo
DD
~ VN \\/
- tge AR
toro tono AAYA
toa toa
toac "~ teac
taa taa
trac tace & re tacr |a
tciz tc:_z. toz
:Eg %ﬂ; Ry High-Z
Dout - -
INVALID Dour INVALID DOUTc{ INVALID DOUIF{
Dour 1 Dour2 DourN
* m ; Don't care

FIGURE 12. EXTENDED DATA OUT MODE READ MODIFY WRITE CYCLE ™
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trase {rp
! &—
RAS c \
b i tere
tro . ter tcpv
S— toas tcas 7 fcas A tcas A
CAS S Z S; i S ;L S .%
tesn txam R
twes] [twen ) trsH {rRy
WP > trcu
A 4
—_— tepw
WE ‘} traL
1 1 fAwD tean
In__—. 1
tAsc tASC
~»|—jat tasc »l1e tasc
tasr Y toar tons -t_cm toan L
ADDRESS ROW ulJMN " v Ll:
o ~
tear
- > tos
tos || ton i t“mtc];n
v p ich -
DIN —g Dmv1 E }hgh z gDIN3
twpp
toop
o
OE touo \
feac teac '&g ez
toac toos | 1*™|tosz tan tfg: toro
tar far foac torr
tace tace tace
o - 3 L r N
Dour High -7 g Dour2 %Dour Dour 4 S—
N 7 3 N/
DOOOK
* ’0‘0’0‘0.0: : Don't care

B 4028757 0005855 723 M

AAA A A

FIGURE 13. EXTENDED DATA OUT MODE MIX CYCLE (1) *
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trasp tre
— X
Ras N N
t -
tT
trep
tcre
tesu tce tcp tcp >
— ‘ tecas K, toas Zi[ A toas 'ZL 'S teas '-t
CAS . trca |I¢ 7 ¥
trReHR
trcs twen trse tre:
twes twe o> trou
AT T HE
—_— [ terw traL
tasc
trax tasc -
tas s e ov] | o tear
a tcaL " foaL
teaL | o L troD
tos wi- 1-' | tDHI tou teon
High - 2 ) B DiN3 "
DN R 4
| twn_r‘
toop tcor, PHe- tooo
y \ ]
c tcac teop teac o—twez
P> tAA— bl g tOEz
taa gt_):ll !:tA_A. tozz < » torF toxo
tOAC _ tom P tOAC - tO}{ »
ton toac e torr
c
- - R . A 3
DouT Dourl E High - Z 1@ g Dour 4 E_
|

* m . Don't care

FIGURE 14. EXTENDED DATA OUT MODE MIX CYCLE (2) %

M 4028757 0005856 96T MM

A5




_@ LG Semicon. Co., LTD.

ADDRESS

Dout

Sct Cycle*** Test Mode Cycle Resct Cycle*, **+*
> Normal Mode

)

>
IS
e

¥ CBR or RAS-only refresh

e m : Don't carc

**¥%  Address, DIN, OF: Don't care

FIGURE 13. TEST MODE CYCLE *19

]
—A-
|

g

g

twrs H

feltelatolel GEOOORXEROUKOEOKK

wolaieleloloolileletnalilileleletedodoielidonatiliteielallitelele

XX XOOOOOERKKK

torr

High-Z
INVALID Dour

* m : Don't care

FIGURE 14. TEST MODE SET CYCLE

B 4028757 0005857 &TL MW
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Test Mode Reset Cycle

trp
N
RAS /
trec tesk
— yc \ tr,,
CAS tcp
tWRP
—_ QV.V v’vov’v‘v’vov’v‘v’v‘v'v’v’v‘v‘v’v‘v’v‘v.v‘v’v‘v’v’v‘v’v‘v’v
" RN
torr
ADDRESS
< torr .
Dour INVALID IE High-Z
* : Don't care
AhaA e
FIGURE 15. CAS BEFORE RAS REFRESH CYCLE
trc
tras R trp
N p
RAS
% N
tcre {RP
ol RRH
CAS
tasr
\/\/\/ \N\/\/\/ ANAANANANNNNN NN\
OO0 - OOOOOOOOOOOOOO000
ADDRESS  XNXXXOKKRAL  F%  LRURKXHIIRHIRRIXRAIAIRRKK
Dour INI‘)’:U]; D HighZ

* m : Don't care

¥* Refresh Address :
A0-A10 (RAO-RAL0)

FIGURE 16. RAS ONLY REFRESH CYCLE
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High-Z

Din

trc
trp ‘ tras > tre
RAS
N % \
. tcsn
fcs CHRI [le_tcPT trsH - , torp_
tcp tr " tcas R
—_— A
CAS
W N\ 1%
{raL
tear
ASC tcan
ADDRESS 0;0;’;0;0’0; ;0;0;0;0;0;0‘0‘0’0’0‘;0;0’ 4 CLUMN
$.0.00.0000.0.0.00.0000000¢
n-
Jvre| [twmn o tros trcH
= TR | X R
.LEDZC > «foon |
: 2

77 A\ A AR S
LRSI o‘o{&

0.9.0.9.9.9.9.0.9.9.9.0.9.0.9.9.

toop
OE
0AC tong
tcac ton >
& . taa > <L
OFF tRA.C | tOFF
N - s \
High-Z
Dour INVALID g our }_
Dout 2
o4
INVALID Dour

R - Dot e

FIGURE 17. CAS BEFORE RAS REFRESH COUNTER CHECK CYCLE (READ)

Alo

B 4028757 0005459 679 W




_@ LG Semicon. Co., LTD.

tre X
trp trAs - trp
RAS
N ]
tosu
fcs CH tepr trsi tcre
tep tr, tcas
CAS
N\ :
tasc fcan
OO
APDRESS cornat X KKK
tWR_H twen
J— ‘V‘V‘V‘V V’V’ ‘V.V \/
sl | (BB
tcop o D tou e tDZC
DIN High-Z Dnv

0'0'0'0'0;0'0'0'0;0"0'0'0'0'0'0'

o8 SOXRIKAIIEARKK
torr
INVALID

V’V’V‘V’V.V’V’V.Y’V V‘V’V \/ v’v.v’v’v’v’v
e e le oo oo te e teteteteteletede!

High-Z

Dour Dour

* m : Don't care

FIGURE 18. CAS BEFORE RAS REFRESH COUNTER CHECK CYCLE (WRITE)
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< trp - {rAsS {res
AN
RAS / N ;
trec tr
fcHs  tere
tosr le—>

UCAS
LCAS
Swrit
¢
B ¢!¢!0020202020% aanlelalaleleleieleleletolnnlililiiiivietelely
torr
Dout INVALID High-Z
Dour

* m : Don't carc

**  Address, OE : Don't care

The low self refresh current is achieved by introducing extremely long internal refresh cycle.
Therefore some care needs to be taken on the refresh.

1. Please do not trass timing, 1048 Strass=<1008. During this period, the device is in transition
state from normal operation mode to self refresh mode. If trass=100us, then RAS precharge
time should use tres instead of tre.

2. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 2048 cycles
of distributed CBR refresh with 15.6 48 interval should be executed within 32ms immediately
after exiting from and before entering into the self refresh mode.

3. If you use distributed CBR refresh mode with 15.6 48 interval in normal read/write cycle, CBR
refresh should be executed within 15.6 45 immediately after exiting from and before entering into
the self refresh mode.

4. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from
self refresh mode, all memory cells need to be refreshed before re-entering the self refresh mode

again.

FIGURE 19. SELF-REFRESH CYCLE
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Package Dimension
24 (26) SOJ

OOOonnQo oooOnlno - 8
z| =z
| 53
D gl &l
¥ gle
al &8
ol ols
UL UL e
0.665(16.90) MIN
N 0.680(17.27) MAX il
3
0.128(3.25) MIN
0.148(3.76) MAX
—Y

0.050(1.27) 0.015(0.38) MIN

0.021(0.53) MAX

24 (26) TSOP(TYPE II)

HisinisisinESsisinininin

Unit: Inches (mm)

0.025(0.63) MIN I'_
—
glg
A Y]
HH
Sl
—_—

0.100(2.53) MIN

MAN

|

0.1092.77)

0.330(8.28) MIN
0.340(3.64) MAX

NORMAL TYPE

0.675(17.14) MIN
0.691(17.54) MAX

0.047(1.20) MAX

0.003(0.08) MIN

0.007(0.18) MAX

B 4028757 0005862 1k3

REVERSE TYTE

_0.016(0.40) MIN
0.0236(0.60) MAX

——

'1_

MIN

0.371(9.42) MAX

0.355(5.02)

—
__"_ 0.005(0.120) MIN
0.0086(0.220) MAX

A




