@ LG Semicon Co.,Ltd.

GM72V16821CT

1,048,576 WORDS x 8BIT x 2BANK
SYNCHRONOUS DYNAMIC RAM

Description

The GM72V16821CT is new generation
synchronous dynamic RAM, - organized
1,048,576 words x 8bit x 2bapnk. This device
offers fully synchronous operation referenced to
clock rising edge, and mode register allows
programmable of burst length, burst type and
columin access latency. This device is offered in
44pin 400mil plastic TSOP 1l

Pin Configuration

44 TSOP 11
Vee 0 Vss
DQO O DQ7
Vssg VssQ
DOl Q6
veeg | 1 Veeo
DQ2 DOS
Vsse ] Vss0
DQ3 A DO4
veeq Veeo
NC = '~ NC
NC 400 mil i — e
/WE DOM
J/CAS CLK
/RAS CKE
1CS NC
Al11/BS 3 A9
AlQ A8
Al 1 A7
Al Ab
A2 AS
A3 Ad
Voo Vss
(Top View)

Features

« 1,048,576 Words x 8 Bit x 2 Bank Organization

* 3.3V + 0.3V Power supply

* Maximum Clock frequency

66 /83 /100 MHz

* LVTTL Interface

* 2 Bank can operate simultaneously and
independently

» Burst read/write operation and burst read/
single write operation capability

* Programmable burst length ;
1,2, 4, 8, Full page

* Programmable burst sequence
Sequential / Interleave

» Full Page burst length capability
Sequential burst
Burst stop capability

* Programmable CAS Latency ; 1,2, 3

» CKE power down mode

+ Input / Output data masking

» 4096 Refresh Cvcles / 64ms

« Auto refresh / Self refresh Capability

* 44Pin 400mil TSOP II Package

Pin Name
CLK CLocK input
CKE ClocK Enable
cs Chip Select
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
A0~A10 Address input
All/BS Address input or Bank Select
DQO~DQ7 Data input / output
DOM Data input / output Mask
Ve Power for DQ circuit (3.3V)
Vss¢ Power for DQ circuit
Ve Power for internal circuit (3.3V)
Vss Ground for internal circuit
NC No Connection
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Block Diagram(GM72V16821CT Series)

A0 - AlL
AD- A8 I A0 - All l
Column address Column address Row address Refresh
counter . buffer counter % counter
r Row decoder J : : l Row decoder l :
b4] L)
S3 e = f———
L K=
5|9 bl e
2= Memory array 2= Memory array
g ] I
5|5 g s
= Bank 0 = | = Bank 1
= R
HE -
] 2048 row x 512 column x 8 bit : al g 2048 row x 512 column x 8 bit
# : &
Input Output Control logic &
buffer buffer timing generator
= fiplzlgs 3
c slelzic 2 R
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Pin Description

Pin Name

DESCRIPTION

CLK
(input pin)

CLK is the master clock input to this pin. The other input signals are
referred at CLK rising edge.

CKE
(input pin)

This pin determines whether or not the next CLK is valid. If CKE is
High, the next CLK rising edge is valid. If CKE is Low, the next CLK
rising edge is invalid. This pin is used for power-down and clock
suspend modes.

[
{input pin)

When CS is Low, the command input cycle becomes valid. When CS is
high, all inputs are ignored. However, internal operations (bank active,
burst operations, etc.) are held.

RAS, CAS, and WE
(input pins)

Although these pin namés are the same as those of conventional
DRAMs, they function in a different way. These pins define operation
commands (read, write, etc.) depending on the combination of their
voltage levels. For details, refer to the command operation section.

A0 ~ A10
(input pins)

Row address (AX0 to AX10) is determined by A0 to A0 level at the
bank active command cycle CLK rising edge. Column address is
determined by A0 to A8 level at the read or write command cycle CLK
rising edge. And this column address becomes burst access start
address. A10 defines the precharge mode. When A10 = High at the
precharge command cycle, both banks are precharged. But when A10 =
Low at the precharge command cycle, only the bank that is selected by
A1l ( BS) is precharged.

All

All is-a bank select signal (BS). The memory array of the
GM72V16821CT Series is divided into bank 0 and bank 1.

(input pin) GM72V16821CT Series contain 2048 row x 512 cotumn x 8bits. If A1l
is Low, bank 0 is selected, and if A11 is High , bank 1 is selected.
DQO ~ DQ7 Data is input and ouput from these pins. These pins are the same as

(IO pins)

those of a conventional DRAM.

DOM
(input pins)

DQM controls input/output buffers.

*» Read operation: If DOM is High, The output buffer becomes High-Z.
If the DQM is Low, the output buffer becomes Low-Z.

» Write operation: If DQM is High, the previous data is held (the new
data is not written). If DQM is Low, the data is written.

Vee and Veco
(power supply pins)

3.3 V is applied. (Vcc is for the internal circuit and Veco is for the
output buffer.}

Vss and Vsso
(power supply pins)

Ground is connected. (Vss is for the internal circuit and Vsso is for the
output buffer.)

NC

No Connection pins.
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Command Operation
Command Truth Table

The synchronous DRAM recognizes the following commands specified by the ¢S, RAS, CAS, WE

and address pins.

Function Symbol CKE CS | RAS | CAS | WE | a11 ] a10 AQ~

n-1 n A9
Ignore command DESL H] X H X X X X X X
No Operation NOP | H | X L H H H X X X
Burst stop in full page BST HI X L H H L X X X
Column addross and REaD | B x| |mw|lc|[n]|]v]rL]nv
Read with auto-precharge | READ A} H | X L H L H v H V
Coftumn address and wriT | e x| v |m]lo|c|v]o]|v
Write with auto-precharge] WRIT A | H | X L H L L Vv H \Y
Rowaddress strobeand | ey [ m | x| L || m|lu ] v]|v]y
Precharge select bank PRE H| X L L H L v L X
Precharge all banks PALL Hi X L L H L X H X
Refresh REF/SELF| H | V L L L H X X X
Mode register set MRS H| X L L L L \Y % \Y

* Notes :

¢ lIgnore command [DESL]: When this
command is set (Eg is High), the synchronous
DRAM ignores command input at the clock.
However, the internal status is held.

+ No operation [NOP}: This command is not an
execution command. However, the internal
operations continue.

H: Vi, L: Vi, X: ViHor Vi, V: Valid address input

< Burst stop in full page |BST}: This command
stops a full-page burst operation (burst length =
512), and is illegal otherwise. Full page burst
continues until this command is input. When data
input/output is completed for full-page of data, it
automatically returns to the start address, and
input/output is performed repeatedly.
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* Column address strobe and read |READ|:
This command starts a read operation. In
addition, the start address of burst read is
determined by the column address (AY0 to AYS)
and the bank select address (All). After the read
operation, the output buffer becomes High-Z.

* Read with auto-precharge [READ A}: This
command automatically’ performs a precharge
operation after a burst read with a burst length of
1, 2, 4 or 8. When the burst length is full-page,
this command is illegal.

¢ Column address strobe and write {WRIT}:
This command starts a write operation. When the
burst write mode is selected, the column address
(AYD to AY8) and the bank select address (A1)
become the burst write start address. When the
single write mode is selected, data is only written
to the location specified by the column address
(AY0 to AY8) and the bank select address (A11).

« Write with auto-precharge [WRIT A}: This
command automatically performs a precharge
operation after a burst write with a length of 1, 2,
4 or 8, or after a single write operation. When the
burst length is full-page, this command is illegal.

* Row address strobe and bank activate
[ACTV}: This command activates the bank that
is selected by A11(BS) and determines the row
address (AX0 to AX10). When All is Low, bank
0 is activated. When All is High, bank 1 is
activated

*  Precharge selected bank [PRE]: This
command starts precharge operation for the bank
selected by All. If A1l is Low, bank 0 is
selected. 1f A1l is High, bank 1 is selected.

¢ Precharge all banks |PALL}: This command
starts a precharge operation for all banks.

* Refresh [REF/SELF}: This command starts
the refresh operation. There are two types of
refresh operation, the one is auto-refresh, and the
other is self -refresh. For details, refer to the CKE
truth table section.

* Mode register set |[MRS]: Synchronous
DRAM has a mode register that defines how it
operates. The mode register is specified by the
address pins (AQ to All) at the mode register set
cycle. For details, refer to the mode register
configuration. After power on, the contents of the
mode register are undefined, execute the mode
register set command to set up the mode register.

DQM Truth Table

Function Symbol CKE DOM
n-1 n

Write enable/output enable ENB H L

Write inhibit/output disable MASK H X H

* Notes : H: Vin, L: Vo, X: ViHor VIL.

The GM72V16821CT series can mask input/output
data by means of DQM.

During reading, the output buffer is set to Low-Z
by setting DQM to Low, enabling data output.
On the other hand, when DQM is set to High, the
output buffer becomes High-Z, disabling data
output.

During writing, data is written by setting DOQM to
Low. When DQM is set to High, the previous
data is held (the new data is not written). Desired
data can be masked during burst read or burst
write by setting DQM. For details, refer to the
DQM control section of the GM72V1682iCT
operating instructions.
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CKE Truth Table
Current F . CKE il Beeperall B ol BT
State unction ol o CS | RAS | CAS | WE | Address

Clock suspend

Active
mode entry

Any Clock suspend

Clock Suspend Clock suspend

mode: exit
- -F
Idle Auto-refresh RE u |l u L L L H X
command
Idle Self-refresh SELF ulo L L L H "
entry
HIL L H H H X
Power down
Idle entr
Y HiL | v | x| x| x| x
. L | H L H H H X
Self refresh ::‘ltf refresh SELFX

Power down

Power down .
Exit

* Notes : H: Vix, L: Vi, X: VIH or VIL.

* Clock suspend mode entry: The synchronous
DRAM enters clock suspend mode from active
mode by setting CKE to Low. The clock suspend
mode changes depending on the current status (1
clock before) as shown below.

* ACTIVE clock suspend: This suspend mode
ignores inputs after the next clock by internally
maintaining the bank active status.

* READ suspend and READ A suspend: The
data being output is held (and continues to be
output).

* WRITE suspend and WRIT A suspend: In
this mode, external signals are not accepted.
However, the internal state is held.

¢ Clock suspend: During clock suspend mode,
keep the CKE to Low.

* Clock suspend mode exit : The synchronous
DRAM exits from clock suspend mode by setting
CKE to High during the clock suspend state.

« [IDLE: In this state, all banks are not selected,
and completed precharge operation.
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* Auto-refresh command{REF|: When this
command is input from the IDLE state, the
synchronous DRAM  starts  auto-refresh
operation. (The auto-refresh is the same as the
CBR refresh of conventional DRAMs.) During
the auto-refresh operation, refresh address and
bank seclect address are generated inside the
synchronous DRAM. For every auto-refresh
cycle; the internal address counter is updated.
Accordingly, 4,096 times are required to refresh
the entire memory. Before executing the auto-
refresh command, all the banks must be in the
IDLE state. In addition, since the precharge for
all banks is automatically performed after auto-
refresh, no precharge command is required after
auto-refresh.

¢ Seif-refresh entry|SELF]: When this
command s input during the IDLE state, the
synchronous DRAM starts self-refresh operation.
After the execution of this command, self-refresh
continues while CKE is Low. Since self-refresh
is' performed internally ‘and automatically,
external refresh operations are unnecessary.

Function Truth Table

*  Selfrefresh  exit{SELFX]: When this
command is executed during self-refresh mode,
the synchronous DRAM can exit from self-
refresh mode. After exiting from selfrefresh
mode, the synchronous DRAM enters the IDLE
state,

* Power down mode entry: When this
command is executed during the IDLE state, the
synchronous DRAM enters power down mode.
In power down mode, power consumption is
suppressed by cutting off the initial input circuit.

¢ Power down exit: When this command is
executed at the power down mode, the
synchronous DRAM can exit from power down
mode. After exiting from power down mode, the
synchronous DRAM enters the {DLE state.

The following table shows the operations that are performed when each command is issued in each

mode of the synchronous DRAM.

Stztr;ent CS | RAS | CAS | WE Address Command Operation

Precharge H X X X X DESL Enter IDLE after tre
L H H H [X NOP Enter IDLE after tre
L H H L X BST NOP

BA, CA, A10|READ/READ A |ILLEGAL

BA, CA, A10|WRIT/WRIT A {ILLEGAL

BA, RA

ACTV ILLEGAL

BA, AlD

PRE, PALL NOP
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Function Truth Table (Continued)
Current —_— ] — ] — .
state CS | RAS | CAS | WE Address Command Operation
Precharge L L L H |X | REF, SELF ILLEGAL
L L L L | MODE MRS ILLEGAL
Idie H X X X X DESL NOP
L H H H |X NOP NOP
L H H L |X BST NOP
L H L H | BA, CA, Al READ/READ A|ILLEGAL
L H L L | BA, CA, A1Qf WRIT/WRIT A | ILLEGAL
L L H H |BA,RA ACTV Bank and row active
L L H L | BA, AlO PRE, PALL NOP
L L L H [X REF, SELF Refresh
L L L L {MODE MRS Mode register set
Row active H X X X 11X DESL NOP
L | H | H|H|X NOP NOP
L H H L X BST NOP
L H L H | BA, CA, A10| READ/READ A1 Begin read
L H L L BA, CA, A0} WRIT/WRIT A | Begin write
L L H H |BA, RA ACTV Other bank active -
ILLEGAL on same bank
L L H L |BA, A0 PRE, PALL Precharge
L. L L H |X REF, SELF ILLEGAL
L L L L | MODE MRS ILLEGAL
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Function Truth Table (Continued)

Current s | e | e | e
e CS | Ras | CAS | WE | Address Command Operation
Read H X X X IX DESL Continue burst to end
L H H H |X NOP Continue burst to end
L H H L X BST Burst stop to full page
L H L H | BA, CA, A1) READ/READ A] Continue burst read to
CAS latency and New
read
L H L L | BA, CA, Al10} WRIT/WRIT A | Term burst read/start
write
L L H H |BA, RA ACTV Other bank active -
ILLEGAL on same bank
L L H L BA, A10 PRE, PALL Term burst read and
Precharge
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Read with H X X X IX DESL Continue burst to end
auto- and precharge
precharge
L H H H |X NOP Continue burst to end
and precharge
L H H L X BST ILLEGAL
L H L H BA, CA,; A10] READ/READ A|ILLEGAL
L H L L BA, CA, AI0] WRIT/WRIT A | ILLEGAIL
L L H H |BA. RA ACTV Other bank active .
ILLEGAL on same bank
L L H L BA, Al0 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
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Function Truth Table (Continued)
Current — ] —] | e .
state CS I RAS | CAS | WE Address Command Operation
Write H X X X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H H L |X BST Burst stop on full page
L H L H | BA, CA, A10} READ/READ A| Term burst and New
read
L H L L BA, CA, A10| WRIT/WRIT A | Term burst and New
write
L L H H BA, RA ACTV Other bank active -
ILLEGAL on same bank
L L H L BA, Al10 PRE, PALL Term burst write and
lryrrs:chargé=2
L L L H |X REF, SELF ILLEGAL
L L L L. | MODE MRS ILLEGAL
Write with H X X X 11X DESL Continue burst to end
auto- and precharge
precharge
L H H H (X NOP Continue burst to end
and precharge
L H H L X BST ILLEGAL
L H L H ]BA, CA, Al10] READ/READ A|ILLEGAL
L H L L. | BA, CA, A10] WRIT/WRIT A | ILLEGAL
L L H H BA, RA ACTV Other bank active o
ILLEGAL on same bank
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H |X REF, SELF ILLEGAL
L L L L | MODE MRS ILLEGAL
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Function Truth Table (Continued)

SCtt;gent TS |RAS |Cas | WE Address Command Operation
Refresh H X X X |X DESL Enter IDLE after trc
(auto-refresh)

L H H H X NOP Enter IDLE after trc
L H H L X BST Enter IDLE after tr¢
L H L H |BA, CA, A10| READ/READ A} ILLEGAL
L H I L BA, CA, Al WRIT/WRIT A | ILLEGAL
L L H | H |BA RA ACTV ILLEGAL
L L H L | BA, Al0 PRE, PALL ILLEGAL
L ’L L H |X REF, SELF ILLEGAL
L L L L | MODE MRS ILLEGAL

* Notes :

1. H: vig, L: Vi, X: Vi or Vi,

The other combinations are inhibit.

2. An interval of tawe is required between the final valid data input and the precharge
command.

3. If treo is not satisfied, this operation is illegal.
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From [PRECHARGE]

To [DESL], [NOP} or {BST|: When these
commands are executed, the synchronous
DRAM enters the IDLE state after trr has
elapsed from the completion of precharge

From [IDLE]

To |DESL], [NOP}, [BST|, {PRE] or
[PALL}: These commands result in no
operation.

To [ACTV}]: The bank specified by the
address pins and the ROW address is
activated.

To [REF], [SELF): The synchronous
DRAM enters refresh mode (aute-refresh or
self-refresh).

To [MRS]: The synchronous DRAM enters
the mode register set cycle.

From [ROW ACTIVE]

To [DESL], {NOP}| or [BST}]: These
commands result in no operation.

To [READ], [READ A}: A read operation
starts.  (However, an interval of trcp is
required.)

To [WRIT], [WRIT A]: A write operation
starts. {However, an interval of trep is
required.)

To JACTV]: This command makes the
other-bank active. (However, an interval of
trep  is required.) Attempting to make the
currently active bank active results in an
illegal command.

To [PRE], {[PALL]: These commands set
the synchronous DRAM to precharge mode.
(However, an interval of tras is required.)

From [READ)]

To [DESL], [NOP]: These commands
continue read operations until the burst
operation is completed.

To [BST]: This command stops a full-page
burst.

To JREAD], [READ A}]: Data output by the
previous read command continues to be

output. After CAS latency, the data output
resulting from the next command will start.

To [WRIT], [WRIT A]: These commands
stop a burst read, and start a write cycle.

To [ACTV}]: This command makes other
banks bank-active. (However, an interval of
trro is required.) Attempting to make the
currently active bank active results in an illegal
command.

To [PRE], [PALL}: These commands stop a
burst read, and the synchronous DRAM enters
precharge mode.

From |[READ with AUTO-PRECHARGE]|

To [DESL], [NOP): These commands
continue read operations until the burst
operation is completed, and the synchronous
DRAM then enters precharge mode.

To [ACTV]: This command makes other
banks bank-active. {However, an interval of
trrp is required.) Attempting to make the
currently active bank active results in an illegal
command.
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From [WRITE] From [WRITE with AUTO-PRECHARGE]
To [DESL], [NOP]: These commands To |[DESL], [NOP]: These commands
continue  write operations until the burst continue write operations until the burst
operation is completed. operation is completed, and the synchronous

To [BST]: This command stops a full-page DRAM then enters precharge mode.

burst. To [ACTV]: This command makes the other
To [READ], [READ A}: These commands bank active. (However, an interval of trc is
stop a burst and start a read cycle. required.) Attempting to make the currently

active bank active results in an illegal
To [WRIT}, [WRIT A}: These commands command.

stop a burst and start the next write cycle.

From |REFRESH]
To [DESL], {NOP], [BST}: After an auto-
refresh cycle (after inc), the synchronous
DRAM automatically enters the Idle state.

To [ACTV]: This command makes the
other bank active. (However, an interval of
trro is required.) Attempting to make the
currently active bank active results in an
illegal command.

To [PRE}, [PALL}: These commands stop
burst write and the synchronous DRAM
then enters precharge mode.
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Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Voltage on any pin relative to Vss A\ -1.0 to +4.6 v 1
Supply voltage relative to Vss Vee -1.0 to +4.6 V !
Short circuit output ‘current Iout 50 mA
Power dissipation Pp 1.0 W
Operating temperature Topr 0to +70 C
Storage temperature Tstg -55 to +125 C

Notes : 1. Respect to Vss

Recommended DC Operating Conditions (Ta=0to+707)

Parameter Symbol Min Max Unit Note
Vee, Veeq 3.0 LX) Vv 1
Supply voltage
Vss, Vssg ({] 0 A%
Input high voltage ViH 2.0 4.6 A% 1,2
Input low voltage ViL -0.3 0.8 A% 1.3

Notes : 1. All voltage referred to Vss.
2. Vg (max) = 5.5V for pulse width < 5ns

3. ViL (min) = -1.0V for pulse width < S5ns
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DC Characteristics (Ta =0to 70, Vcc, Veco = 3.3V + 0.3V, Vss, Vsso= (V)

-10 - 12 - 15
Parameter Symbeol - Unit{ Test conditions |Notes
Min | Max | Min | Max | Min | Max
. B ! =
Operating current | 1car | - {10 | - | ss | - | 70 [ma| BoStieneth=l o4, 5
tre=min ’
o =VIL,
- 3 . 3 Sl 3 Ima tCKjE it 5
cK=min
CKE=VLL
Standby current | | - 2 - 2 . 2 |mA| CLK=ViLorvi| 6
. "~
(Bank Disable) e Fixed
CKE=VIH,
. 40 . 35 . 30 | mA | NOP command 3
{ck=min
CKE=Vn,
- 7 - 7 - 7 |mA | tex=min, 1,2
Active standby /0 = High-Z
current Ices CKE=VmH,
(Bank Active) NOP command
- 45 - 40 - 35 |mA . 2.3
tex=min,
/O = High-Z
= - - ss |- 5 |m '
Burst (CL=1)| Icca 63 5 45 |mA _
operating [(CL=2)| Tcca | - 100 | - 85 - 65 |ma gi"ﬂ’l“ 1,2.4
current fep=3)| 1cce | - [so [ - Jies | - | 100 [ma
Refresh current fces - 85 - 70 - 60 |mA | tre=min
Self refresh ViH =Vce - 0.2
°C - 2 - 2 . y =
current lece - 2 |mA OV < ViL <0.2V 7
Input leakage wo |0 f 1o {00 ] -ro ] 10 ] | 0sVinevee
current
Output leakage 0 < Vout< Vee
current fLo 10 10 -10 10 -10 10 1A 1/O = disable
Output high Vou 2.4 - 2.4 - 2.4 - \% [or=-2mA
voltage
Output law vo | - foa |l - Joa | - foa ] Vv |io=2ma
voltage

Notes : 1. Icc depends on output load condition when the device is selected Icc (max) is specified at the
output open condition.
2. One bank operation.
3. Input signal transition is once pertwo CLK cycles.
4. Input signal transition is one per one CLK cycle.
5. After power down mode, CLK operating current.
6. After power down mode, no CLK operating current,
7. After self refresh mode set, self refresh current.
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Capacitance (Ta=257T,Vce, Veco =33V + 0.3V)

Parameter Symbol Min Max Unit Notés
Input capacitance (Address) Cn - 5 pF | 1.3
Input capacitance (Signals) Cr - 5 pF 1,3
Qutput capacita.née /o) Co - 7 pF 1,2,3

Note ;. 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. DQM = Vm to disable Dout.
3. This parameter is sampled and not 100% tested.

AC Charaecteristics (Ta=0to 70T, Vcg, Veeg = 3.3V £ 0.3V, Vss, Vssg = 0V)

- 10 - 12 - 15
Parameter Symbol Unit |Notes
Min Max Min Max Min Max
{CL=1) tek 30 - 36 - 45 -
System clock I Py T 1 s - 18 - laas ] - e |
cycle time
(CL=3) tex 10 - 12 - 15 -
CLK high pulse width tewn 3 - 4 - 5 - ns 1
CLK low pulse width texe 3 - 4 - 5 . ns 1
(CL=1) tac - 27 - 32 - 36
Access time
=2 . - - 2 - .2,
from CLK (CL=2) tac 9 1 17 ns [1,2,6
{CL=3) fac - 7.5 - 9 - 12
Data-out hold time ton 3 - 3 - 3 - ns 1,2
'.CLK to Data-out fow t 0 i 0 i 0 ] ns |1.2.3
impedence
CLK to (CL=1) thz - 13 - 15 - 17
Qata—out ns 1.4
high cL=2. 3| tw - 7 - 9 - 1
impedence
Data-in setup time tos 2 - 3 - 3 - ns 1
Data-in hold time "~ ton I - 1 - 1 - ns 1
Address setup time tas 2 - 3 - 3 - ns I
Address hold time Tan 1 - I - 1 - ns I
CKE setup time tees 2 - 3 - 3 - ns 1,5
CKE setup time‘ for tese 5 ) 3 i 3 i ns |
power down exit
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AC Characteristics (Ta=0to 70, Vcc, Veco = 3.3V + 0.3V, Vss, Vsso = 0V)
(Continued)

- 10 - 12 - 15
Parameter Symbol Lnit | Notes
Min Max Min Max Min Max
CKE hold time teen 1 - 1 ] 1 ] ns | 1
Command (FE RAS,
CAS, WE, DQM) tcs 2 - 3 - 3 - ns {
setup time
Command (CS, RAS,
CAS, WE, DOM) ten { - 1 - I - ns 1
hold time
Ref/Active to .Ref/Actxve tre 90 ) 100 i 135 i ns .
command period
Active to Precharge tras 60 |120000] 70 |120000] 90 |iz0000| ns | 1
command period
Active to Precharge on trase - 120000 - {12000 - |iz0000| ns | 1

full page mode
Active command to
column command trep 30 - 30 - 45 - ns 1
(same bank)
Precharge to active

. tre 30 - 30 . 45 . ns 1
command period .
The last data-in to

; ] - 5 N 22 - .
Precharge lead time e 13 15 25 ns |
Active (a) to Actlve (b) teeo 2 ) 20 ) o ) - 1
command period
Transition time
5 5 5

(rise to fall) tr 1 N 1 5 1 5 ns
Refresh period trer - 64 - 64 - 64 ms
Notes : 1. AC measurement assurmes 11 = Ins. Reference level for timing of input signals is 1.40V.

. Access time is measured at 1.40V. Load condition is Cr = 50pF with current source.
. Tz (max)defines the time at which the outputs achieves the low impedence state.

. tuz (max)detines the time at which the outputs achieves the high impedence state.

. tcss define CKE setup time to CKE rising edge except power down exit command.

. -10 grade products are classified as follows.

Ohnh e W

> 10K is the product that meets tex=15ns, C.L=2, tac=-9ns.

10] is the product that meets tck=15ns, C.L=2, tac=9.5ns.
75 10 is the product that meets the LGS SDRAM spec.
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LG Semicon GM72V16821CT

Test Condition

« Input and output-timing reference levels: 1.4V
* Input waveform and output load: See following  figures

10 500

o

+1.4V
input
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LG Semicon GM72v16821CT

Relationship Between Frequency and Minimum Latency.

Parameter - 10 -12 -15

Frequency (MHz) Symbol | 100 ] 66 | 33 | 83 | 55 | 28 | 66 | 44 [ 22 | Notes
tek (ns) 10 J.15 130 |12 )] 1t18]36 | 15 [225] 45

Active command to column ' _

command (same bank) tren 3 2 1 3 2 1 3 2 1 1
Active command to active : ‘ = [tras
command period (same bank) tre ? 6 3 ? 6 3 i 6 3 +{re}], 1

Active command- to-precharge

2 2 2
command. (same bank) tras 6 4 6 4 = 6 4 -
Precharge command to active tar 3 5 : 3 5 l 3 i 5 | ]
command (same bank)

Last data input to Precharge taws 2 i 1 ) } : 5 | 1 |
command (same bank)
Active command to active
2 2 2

command (different bank) tero ! 2 2 t 2 ! !
Self refresh exit time TsrReEx 2 2 2 2 2 2 2 2 2 2
Last data in to active cor!"tmand Lapw 5 3 2 s ;3 5 5 3 , = [trwe
(Auto precharge, same bank) +re], 1
self refresh exit to command feec 9 6 3 9 6 3 5 6 3 | =g
input
Precharge (CL=3) Tuzp 3 3 k} 3 3 3 A 3 3 3
command to (CL=2) Trze - 2 2 - 2 2 - 2 2
high impedence (CL=-1) Tezr i i 0 i i l i N N
Last data out to active
command Tark i 1 1 1 1 1 1 I 1
(auto precharge) (same bank)

= ; - 2] - 22 - 2021 -2
Last data out to (€L=3) ler 2 2 2
precharge {CL=2) ler - -1 -1 - -1 -1 - -1 -1
(early precharge) (CL=1) Ter i i 0 i i 0 N 3 0
Column command to column Yeco ' ) | | | ) : 1 1
command
Write command to data in Iwen 0 0 0 0 0 0 0 0 0
latency
DQM to data in Ioip 0 0 0 0 0 0 0 0 0
DQM to data out Ipoo 2 2 2 2 2 2 2 2 2
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LG Semicon GM72V16821CT

Relationship Between Frequency and Minimum Latency.

Parameter - 10 - 12 - 15
Frequency (MHz) | symbot [ 100 [ 66 | 33 [ 83 [ 55 | 28 | 66 | 44 | 22 | Notes
tex (ns) [ TTsTse [z s |36 | 15 [225] 45
CKE to CLK disable e [0 [0 oo
Register set to active command {rsa 1 1 i 1 1 1 13 1 1
CS to command disable fcoo 0 0 ¢ 0 0 0 {o 0 0
if;c;xfr down exit to command IE:zc 1 i i ) | | ’ t
Burst stop to (CL=3) e | 2222121221212
output valid (CL=2) [Bsr - 1 1 - 1 1 - 1 1
data hotd (CL=1) we | - -Jol-]-To}-1-1o
Burst stop to (€L=3) AR EEEERERE
output high (CL=2) e | - |2]2]-]z2121-121¢:
impedence €=t | dsn | - | - P -1 ]-1-1]1

Burst stop to write dataignore | lssw | 0 | 0 f ol oo fjolo]lolo

Notes 1 | trep to trro are recommended value.
2. 2 clock is required between self refresh exit-time and next refresh or active command.
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LG Semicon

GM72V16821CT

Package Dimensions

44 TSOP I
44 23
(o]
1 2
0.720{18.31) MiN
- T0.728(18.51) MAX g

Unit: Inches {mm)

0~5 7 0 016(0.40) MIN
> 0.024{0 80y MAX
£ .
— S
zi% =z
i3 =k
clg glg
gle Zl=
gty FE
ale 85
[=] E olo
0.004(0.12) MIN
i
0.008{0.21) MAX

0.035(0.90) MIN

0.043(1.10) MAX

"I l 0.009(0.23) MIN _4 , 0. o:ngo 80
*5.012(0 31) MAX

b 0.047(1.20)
X MAX

10.003(0.08) MIN

0.007(0.18) MAX
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