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1M x 16 bit Synchronous DRAM (SDRAM)

1. GENERAL DESCRIPTION

The GPR323616A SDRAM is a high-speed CMOS synchronous
DRAM containing 16 Mbits. It is internally configured as a dual
512K word x 16 DRAM with a synchronous interface (all signals
are registered on the positive edge of the clock signal, CLK).
Each of the 512K x 16 bit banks is organized as 2048 rows by
256 columns by 16 bits. Read and write accesses to the
SDRAM are burst oriented; accesses start at a selected location
and continue for a programmed number of locations in a
programmed sequence. Accesses begin with the registration of
a BankActivate command which is then followed by a Read or

Write command.

The GPR323616A provides for programmable Read or Write
burst lengths of 1, 2, 4, 8, or full page, with a burst termination
option. An auto precharge function may be enabled to provide
a self-timed row precharge that is initiated at the end of the burst
sequence. The refresh functions, either Auto or Self Refresh
are easy to use. By having a programmable mode register, the
system can choose the most suitable modes to maximize its
performance. These devices are well suited for applications
requiring high memory bandwidth and particularly well suited to

high performance PC applications

3. BLOCK DIAGRAM

2. FEATURES

e Fastaccesstime: 5 ns
e Fast clock rate: 166 MHz
e Self refresh mode: standard and low power
e Internal pipelined architecture
e 512K word x 16-bit x 2-bank
e Programmable Mode registers
- CAS Latency: 2, or 3
- Burst Length: 1, 2, 4, 8, or full page
- Burst Type: interleaved or linear burst
- Burst stop function
e Individual byte controlled by LDQM and UDQM
e Auto Refresh and Self Refresh
e 4096 refresh cycles/64ms
e CKE power down mode
e JEDEC standard +3.3V+0.3V power supply
e |Interface: LVTTL
e 50-pin 400 mil plastic TSOP Il package
- Pb free and Halogen free

e Key Specifications

GPR323616A

tCK3 Clock Cycle time(min.) 6 ns
tRAS Row Active time(max.) 42 ns
tAC3 Access time from CLK(max.) 5ns
tRC Row Cycle time(min.) 60 ns

2048x256 x 16
CELL ARRAY
(BANK #0)

F’

Row Decoder

Column Decoder

CLOCK
CLK BUFFER [ ]
CS#
RAS## COMMAND
CAS# DECODER CONTROL
SIGNAL
WE# GENERATOR
— COLUMN
A10/AP COUNTER
I REGISTER
A0 ADDRESS
1 BUFFER
A9
BS
REFRESH
COUNTER

DQs Buffer|

1
DQ15

LDQM, UDQM

2048x256 x 16
CELL ARRAY
(BANK #1)

Row Decoder

Column Decoder
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4. PIN DESCRIPTIONS

Symbol

Type

Description

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are sampled on the positive edge

of CLK. CLK also increments the internal burst counter and controls the output registers.

CKE

Input

Clock Enable: CKE activates(HIGH) and deactivates(LOW) the CLK signal. If CKE goes low|
synchronously with clock(set-up and hold time same as other inputs), the internal clock is suspended
from the next clock cycle and the state of output and burst address is frozen as long as the CKE
remains low. When both banks are in the idle state, deactivating the clock controls the entry to the
Power Down and Self Refresh modes. CKE is synchronous except after the device enters Power
Down and Self Refresh modes, where CKE becomes asynchronous until exiting the same mode. The
input buffers, including CLK, are disabled during Power Down and Self Refresh modes, providing low|

standby power.

BS

Input

Bank Activate: BS defines to which bank the BankActivate, Read, Write, or BankPrecharge command is

being applied.

A0-A10

Input

Address Inputs: A0-A10 are sampled during the BankActivate command (row address A0-A10) and
Read/Write command (column address A0-A7 with A10 defining Auto Precharge) to select one location
out of the 512K available in the respective bank. During a Precharge command, A10 is sampled to
determine if both banks are to be precharged (A10 = HIGH). The address inputs also provide the

op-code during a Mode Register Set command.

CS#

Input

Chip Select: CS# enables (sampled LOW) and disables (sampled HIGH) the command decoder. All
commands are masked when CS# is sampled HIGH. CS# provides for external bank selection on

systems with multiple banks. It is considered part of the command code.

RAS#

Input

Row Address Strobe: The RAS# signal defines the operation commands in conjunction with the CAS#
and WE# signals and is latched at the positive edges of CLK. When RAS# and CS# are asserted
"LOW" and CAS# is asserted "HIGH," either the BankActivate command or the Precharge command is
selected by the WE# signal. When the WE# is asserted "HIGH," the BankActivate command is
selected and the bank designated by BA is turned on to the active state. When the WE# is asserted
"LOW," the Precharge command is selected and the bank designated by BA is switched to the idle state

after the precharge operation.

CAS#

Input

Column Address Strobe: The CAS# signal defines the operation commands in conjunction with the
RAS# and WE# signals and is latched at the positive edges of CLK. When RAS# is held "HIGH" and
CS# is asserted "LOW," the column access is started by asserting CAS# "LOW." Then, the Read or
Write command is selected by asserting WE# "LOW" or "HIGH."

WE#

Input

Write Enable: The WE# signal defines the operation commands in conjunction with the RAS# and
CAS# signals and is latched at the positive edges of CLK. The WE# input is used to select the

BankActivate or Precharge command and Read or Write command.

LDQM,
ubam

Input

Data Input/Output Mask: LDQM and UDQM are byte specific, nonpersistent I/O buffer controls. The
I/O buffers are placed in a high-z state when LDQM/UDQM is sampled HIGH. Input data is masked
when LDQM/UDQM is sampled HIGH during a write cycle. Output data is masked (two-clock latency)
when LDQM/UDQM is sampled HIGH during a read cycle. UDQM masks DQ15-DQ8, and LDQM
masks DQ7-DQO.

DQO0-DQ15

Input/Output

Data I/0: The DQO0-15 input and output data are synchronized with the positive edges of CLK. The
1/Os are byte-maskable during Reads and Writes.

NC

No Connect: These pins should be left unconnected.

vDDQ

Supply

DQ Power: Provide isolated power to DQs for improved noise immunity.
(3.3V+ 0.3V)

VSSQ

Supply

DQ Ground: Provide isolated ground to DQs for improved noise immunity. (0 V)

© Generalplus Technology Inc.
Proprietary & Confidential

5 OCT. 07, 200
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Symbol Type Description
VDD Supply Power Supply: +3.3V + 0.3V
VSS Supply Ground
4.1. Pin Assignment (TSOP Il Top View)
vbD[__|1© 50 [__]vss
DQO[_|2 49 [ 1DpQ1s
DQ1[_|3 48 [__1DQ14
VSSQ[_|4 47 [ 1VvSSQ
DQ2[_|5 46 [ 1DQ13
DQ3[_|6 45 [ ] DQ12
vDDQ [ |7 44 [ 1vDDQ
DQ4[_|8 43 [ 1DQ11
DQ5 |9 42 [ 1bpQio
vssQ[_|10 41 [ 1vssq
DQ6 |11 40 [ 1DQ9
DQ7[_|12 39 [ 1DQ8
vDDQ[__[13 38 [__]vDDQ
LDQM[__]14 37 [_INC
WE# [__|15 36 [__JubDQMm
CAS#[__|16 35 [ JcLK
RAS#[ |17 34 [ lckKE
cs#[__|18 33[__INC
Bs [_]19 32 [ 1A9
A10/AP [ 20 31[_1As
AO[_]21 30 [_]A7
AL[_|22 29 [_1A6
A2 [ |23 28 [__1A5
A3[__|24 27 [ 1 A4
vDD [_[25 26 |__]vss
© Generalplus Technology Inc. OCT. 07, 200
Proprietary & Confidential Version: 1.0
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5. OPERATION MODE

Fully synchronous operations are performed to latch the commands at the positive edges of CLK. Table 2 shows the truth table for the

operation commands.

Table 2. Truth Table (Note (1), (2))

Command State | CKEn-1 | CKEn | DOM® | BS | A10 | AD-9 | cs# | RAS# | CAS# | WE#
BankActivate Idle(3) X X v| v ] v L L H H
BankPrecharge Any H X X V L X L L H L
PrechargeAll Any H X X X H X L L H L
Write Active(®) H X X v [ L Vv L H L L
Write and AutoPrecharge Active(®) H X X v | H v L H L L
Read Active(®) H X X vV [ L Vv L H L H
Read and Autoprecharge Active(®) H X X \ H \Y L H L H
Mode Register Set Idle H X X \ V V L L L L
No-Operation Any H X X X X X L H H H
Burst Stop Active® H X X X | X X L H H L
Device Deselect Any H X X X X X H X X X
AutoRefresh Idle H H X X X X L L L H
SelfRefresh Entry Idle H L X X X X L L L H
SelfRefresh Exit \dle - : X X X X L X X X
(SelfRefresh) L H H H
Clock Suspend Mode Entry Active H L X X X X X X X
Power Down Mode Entry Any(5) H X X X X H X X X
L H H H
Clock Suspend Mode Exit Active L X X X X X X X
Power Down Mode Exit Any - X X X X H X X %
(PowerDown) L H H H
Data Write/Output Enable Active X X X X X X X X
Data Mask/Output Disable Active X H X X X X X X X
Note:
1.V=Valid X=Don't Care L=Low level H=High level

2. CKEn signal is input level when commands are provided.

CKEn-1 signal is input level one clock cycle before the commands are provided.

3. These are states of bank designated by BA signal.

4. Device state is 1, 2, 4, 8, and full page burst operation.

5. Power Down Mode can not enter in the burst operation.
When this command is asserted in the burst cycle, device state is clock suspend mode.

6. LDQM and UDQM

© Generalplus Technology Inc.
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6. COMMANDS

6.1. BankActivate (RAS# ="L", CAS# ="H", WE# = "H",
BS = Bank, A0-A10 = Row Address)

The BankActivate command activates the idle bank designated by
the BS signals. By latching the row address on A0 to A10 at the
time of this command, the selected row access is initiated. The
read or write operation in the same bank can occur after a time
delay of tRCD(min.) from the time of bank activation. A
subsequent BankActivate command to a different row in the same
bank can only be issued after the previous active row has been
precharged (refer to the following figure). The minimum time
interval between successive BankActivate commands to the same
bank is defined by tRC(min.). The SDRAM has four internal
banks on the same chip and shares part of the internal circuitry to
reduce chip area; therefore it restricts the back-to-back activation
of the four banks. tRRD(min.) specifies the minimum time required
between activating different banks. After this command is used,
the Write command and the Block Write command perform the no

mask write operation.
TO Tt T2 T3

Tn+3 Tn+4 Tn+5 Tn+6

CLK S S T N S A S
ADDRESS

C OO ap—=
- RAS# - R‘;AS# delajy tlme(t;ém)
D YT Y Gy oo

# - Cycle time(tsp)

COMMAND

AutoPrecharde

Begin
|:| “H” or “L”

BankActivate Command Cycle (Burst Length = n, CAS# Latency =3

6.2. BankPrecharge Command(RAS# ="L", CAS# =
"H", WE#="L",BS="V",A10 ="L", A0-A9 = Don't
care)

The BankPrecharge command precharges the bank disignated by
BS signal. The precharged bank is switched from the active state
to the idle state. This command can be asserted anytime after
tRAS(min.) is satisfied from the BankActivate command in the
desired bank. The maximum time any bank can be active is
specified by tRAS(max.). Therefore, the precharge function must
be performed in any active bank within tRAS(max.). At the end of
precharge, the precharged bank is still in the idle state and is

ready to be activated again.

6.3. PrechargeAll Command (RAS# ="L", CAS# ="H",
WE# ="L", BS = Don't care, A10 = "H", A0-A9 = Don't
care)

The  PrechargeAll

simultaneously and can be issued even if both banks are not in

command precharges both  banks

the active state. Both banks are then switched to the idle state.

6.4. Read Command(RAS# = "H", CAS# ="L", WE# =
"H", BS="V", A9 ="L", A0-A7 = Column Address)

The Read command is used to read a burst of data on
consecutive clock cycles from an active row in an active bank.
The bank must be active for at least tRCD(min.) before the Read
command is issued. During read bursts, the valid data-out
element from the starting column address will be available
following the CAS# latency after the issue of the Read command.
Each subsequent data-out element will be valid by the next
positive clock edge (refer to the following figure). The DQs go
into high-impedance at the end of the burst unless other command
is initiated. The burst length, burst sequence, and CAS# latency
are determined by the mode register, which is already
programmed. A full-page burst will continue until terminated (at

the end of the page it will wrap to column 0 and continue).

CLK

COMMAND

\ \ \ \
\ \ \ \
\ \ \
\ \ \ \
CAS# latency=2 | | | |
texe, DQ’s our spout apout yout )
\ \ \ \
\ \ \ \
CAS# Iatency=3 | \ | |
e DQ’s Cout oot sHout sypour 3)

Burst Read Operation (Burst Length = 4, CAS# Latency = 2, 3)

The read data appears on the DQs subject to the values on the
LDQM/UDQM inputs two clocks earlier (i.e. LDQM/UDQM latency
is two clocks for output buffers). A read burst without the auto
precharge function may be interrupted by a subsequent Read or
Write command to the same bank or the other active bank before
the end of the burst length. It may be interrupted by a
BankPrecharge/ PrechargeAll command to the same bank too.
The interrupt coming from the Read command can occur on any
clock cycle following a previous Read command (refer to the

following figure).

TO T1 T2 T3 T4 TS T6 T7 T8

CLK SN S N S N S D P (N ) S S H S T S O
COMMAND  ~<READ H-guap B Nop YL Nop 3 Nor YL Nov - Nor Y Nop K Nor )
CAS# latency=2 ! ! ! ! ! | | | |
texe DQ’s | t——Courspoour ydpout Bxpour xpout y—| ‘

| | | | | | | | |
| |

CAS# latency=3 | |
Qs | — T T oy orT ot BxorT By———

Read Interrupted by a Read (Burst Length = 4, CAS# Latency = 2, 3)

The LDQM/UDQM inputs are used to avoid I/O contention on the
DQ pins when the interrupt comes from a Write command. The
LDQM/UDQM must be asserted (HIGH) at least two clocks prior to
the Write command to suppress data-out on the DQ pins. To
guarantee the DQ pins against I/O contention, a single cycle with

high-impedance on the DQ pins must occur between the last read
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data and the Write command (refer to the following three figures).
If the data output of the burst read occurs at the second clock of
the burst write, the LDQM/UDQM must be asserted (HIGH) at
least one clock prior to the Write command to avoid internal bus

contention.

UL PL LI L L

{DOUT Ag) DIN B,

Must be Hi- l before| \
thc‘Wrnc Cn?mmand‘ !

\
|
|
“H or “L”

Read to Write Interval (Burst Length > 4, CAS# Latency = 3)

T0 T1 T2 T3 T4 T5 T6 T7 T8

CLK R S 0 S N S (P A P
i i i H 1Clk
i i i i Interval

DQM

COMMAND

CAS# latency= 2
tek, DQ s

Mllsl be Hl Z bLfl)I"L
l:l “H" or “L"

the Write Command
Read to Write Interval (Burst Length > 4, CAS# Latency =2)

CLK

DQM

COMMAND

CAS# latency=2 ! ! ! !
tek2, DQ’s | | |

| |
Must be Hi-Z before
the Write Command

[ 0 o

Read to Write Interval (Burst Length > 4, CAS# Latency = 2)

A read burst without the auto precharge function may be
interrupted by a BankPrecharge/ PrechargeAll command to the
same bank. The following figure shows the optimum time that
BankPrecharge/ PrechargeAll command is issued in different
CAS# latency.

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK

ADDRESS

COMMAND

CAS# latency=2
teo, DQ's

CAS# latency=3

6.5. Read and AutoPrecharge Command(RAS# = "H",
CAS#="L", WE#="H", BS = V", A10 = "H", A0-A7 =
Column Address)

The Read and AutoPrecharge command automatically performs
the precharge operation after the read operation. Once this
command is given, any subsequent command cannot occur within
a time delay of {tRP(min.) + burst length}. At full-page burst,
only the read operation is performed in this command and the auto

precharge function is ignored.

6.6. Write Command(RAS# ="H", CAS# ="L", WE# =
"L",BS="V", A10 ="L", A0-A7 = Column Address)

The Write command is used to write a burst of data on
consecutive clock cycles from an active row in an active bank.
The bank must be active for at least tRCD(min.) before the Write
command is issued. During write bursts, the first valid data-in
element will be registered coincident with the Write command.
Subsequent data elements will be registered on each successive
The DQs

remain with high-impedance at the end of the burst unless another

positive clock edge (refer to the following figure).

command is initiated. The burst length and burst sequence are
determined by the mode register, which is already programmed.
A full-page burst will continue until terminated (at the end of the

page it will wrap to column 0 and continue).

TO T1L T2 T3 T4 T5 T6 T7 T8
LK SN S NP P N N N 0 0 ) A S
COMMAND W@@W@@W@@

DQO - DQ3 ———PI AN A EM AT A G

The first data element and the
write are registered on the
same clock edge

Extra data is masked

Burst Write Operation (Burst Length = 4, CAS# Latency = 2, 3)

A write burst without the auto precharge function may be
interrupted by a subsequent Write, BankPrecharge/PrechargeAll,
or Read command before the end of the burst length. An
interrupt coming from Write command can occur on any clock
cycle following the previous Write command (refer to the following

figure).

TO T1 T2 T3 T4 TS T6 T7 T8
CLK NS R N U S AN N P P N
COMMAND mmmmmmmmm

11 CIK Interval

|
DQ’s }

texs, DQ's

6UT Ag 4I:I!i» {a:!i» DO‘UT

Read to Precharge (CAS# Latency = 2, 3)

Write Interrupted by a Write (Burst Length = 4, CAS# Latency =2, 3)

The Read command that interrupts a write burst without auto

precharge function should be issued one cycle after the clock

edge in which the last data-in element is registered. In order to
© Generalplus Technology Inc. OCT. 07, 200
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avoid data contention, input data must be removed from the DQs
at least one clock cycle before the first read data appears on the
outputs (refer to the following figure). Once the Read command
is registered, the data inputs will be ignored and writes will not be

executed.

CLK
COMMAND

CAS# latency=2
te2, DQ's i

CAS# latency=3
texs, DQ's 1

Input data must be removed from
Input data for the write is the DQ’s at least one clock cycle
masked before the Read data appears on
the outputs to avoid data
contention

Write Interrupted by a Read (Burst Length = 4, CAS# Latency = 2, 3)

The BankPrecharge/PrechargeAll command that interrupts a write
burst without the auto precharge function should be issued m
cycles after the clock edge in which the last data-in element is
registered, where m equals tWR/tCK rounded up to the next whole
number. In addition, the LDQM/UDQM signals must be used to
mask input data, starting with the clock edge following the last
data-in element and ending with the clock edge on which the
BankPrecharge/PrechargeAll command is entered (refer to the

following figure).

- o B B B o B o W o
DQM _\ |

tRP

Activate

COMMAND @ @ Grecnarad NOP
ADDRESS -@@--@-

[ ] Don't Care

Note: The LDQM/UDQM can remain low in this example if the length of the
write burst is 1 or 2.

Write to Precharge

6.7. Write and AutoPrecharge Command (refer to the
following figure) (RAS#="H", CAS#="L", WE#="L", BS
=“V”, A10 ="H", A0-A7 = Column Address)

The Write and AutoPrecharge command performs the precharge
Once this
command is given, any subsequent command can not occur within
a time delay of {(burst length -1) + tWR + tRP(min.)}. At

full-page burst, only the write operation is performed in this

operation automatically after the write operation.

command and the auto precharge function is ignored.

GPR323616A

TO T1 T2 T3 T4 TS T6 T7 T8

CLK SN S N0 S N S ) N S O S P ) N S G S
COMMAND mmmmmmmmm

1_toar \

| | | |

CAS# latency=2 | | | ﬁ |
tex2, DQ’s ‘ ‘ m DINA; \ ;
| | T

I T D | I tpar

CAS# latency=3 ! * !

* Begin AutoPrecharge
Bank can be reactivated at
completion of tya.

P

toar=twrttre

Burst Write with Auto-Precharge (Burst Length = 2, CAS# Latency = 2,
3)

6.8. Mode Register Set Command(RAS# ="L", CAS# =
"L", WE#="L",BS ="V", A10 = “V", A0-A9 = Register
Data)

The mode register stores the data for controlling the various
operating modes of SDRAM. The Mode Register Set command
programs the values of CAS# latency, Addressing Mode and Burst
Length in the Mode register to make SDRAM useful for a variety of
different applications. The default values of the Mode Register
after power-up are undefined; therefore this command must be
The state of pins AO~A9 and

BS in the same cycle is the data written to the mode register.

issued at the power-up sequence.

One clock cycle is required to complete the write in the mode
register (refer to the following figure). The contents of the mode
register can be changed using the same command and the clock
cycle requirements during operation as long as both banks are in

the idle state.
TO0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10

CLK .

CKE —/ Clock mw;

os* L/ L/ \/

RAS# / \ /‘X:X

cAs# 77X \ | /XX

wer T\ T\ /XX

BS XOOCXK

A10 T XX
Address Key

AD-A9

peM [\

DQ m—z______.___i”____3__________________

1 T 1
PrechargeAll Mode Register Any

Set Command Command

Mode Register Set Cycle (CAS# Latency = 2, 3)
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The mode register is divided into various fields depending on

functionality.

Function Address
RFU* A11,10
WBL A9

Test Mode A8
A7

CAS Latency AB
A5

A4

BT A3
Burst Length A2
A1

A0

*Note: RFU (Reserved for future use) should stay “0” during MRS cycle.

6.8.1. Burst Length Field (A2~A0)

This field specifies the data length of column access using the
A2~A0 pins and selects the Burst Length to be 1, 2, 4, 8, or full

page.
A2 Al AQ Burst Length
0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Full Page

6.8.2. Addressing Mode Select Field (A3)

The Addressing Mode can be one of two modes, Interleave Mode
or Sequential Mode. Sequential Mode supports burst length of 1,
2, 4, 8, or full page, but Interleave Mode only supports burst length

of 4 and 8.

A3 Addressing Mode
0 Sequential
1 Interleave

6.8.3. Burst Definition, Addressing Sequence of
Sequential and Interleave Mode

Burst Start Sequential Interleave
Length Address

A2 | A1 | AO

2 X[ X|[O0 0,1 0,1
X[ X[ 1 1,0 1,0

4 X|]0foO 0,1,2,3 0,1,2,3
X101 1,2,3,0 1,0,3,2
X160 2,3,01 2,301
X11[1 3,0,1,2 3,2,1,0

8 0|]0|O0/[0123456,7|01,23,45,6,7
010 1/(123456,70[103254,7,6
0| 1]0/(23456,701[2301,6745
0|1(11]34,567012]|3210,76,54
1/0]0]45,6,7,0,1,23[4,56,7,0,1,2,3
1/0]1]5670123,4(54,7,6,1,0,3,2
1/1]1016,7,0,1,2,3,45(6,7,4,5,2,3,0,1
1/111117,01,23,45,6([7,6,54,3,2,1,0

Full page| location = n, n+1, n+2, Not Support
0-255 n+3,...255,0, 1,
2,... n1,n, ...

6.8.4. CAS Latency Field (A6~A4)

This field specifies the number of clock cycles from the assertion
of the Read command to the first read data. The minimum whole
value of CAS# Latency depends on the frequency of CLK. The
minimum whole value satisfying the following formula must be

rogrammed into this field. tCAC(min) < CAS# Latency X tCK.

A6 A5 A4 CAS# Latency
0 0 0 Reserved
0 0 1 Reserved
0 1 0 2 clocks
0 1 1 3 clocks
1 X X Reserved

6.8.5. Test Mode Field (A8~A7)

These two bits are used to enter the test mode and must be

programmed to "00" in normal operation.

A8 A7 Test Mode
0 0 normal mode
1 Vendor Use Only
1 X Vendor Use Only
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6.8.6. Write Burst Length (A9)

This bit is used to select the write burst mode. When the BS bit
is "0", the Burst-Read-Burst-Write mode is selected. When the

BS bit is "1", the Burst-Read-Single-Write mode is selected.

A9 Single Write Mode
0 Burst-Read-Burst-Write
1 Burst-Read-Single-Write

Note: A10 and BS should stay “L” during mode set cycle.

6.9. No-Operation Command(RAS# ="H", CAS# ="H",
WE# ="H")

The No-Operation command is used to perform a NOP to the
SDRAM which is selected (CS# is Low).

commands from being registered during idle or wait states.

This prevents unwanted

6.10. Burst Stop Command(RAS# ="H", CAS# ="H",
WE# ="L")

The Burst Stop command is used to terminate either fixed-length
or full-page bursts. This command is only effective in a
read/write burst without the auto precharge function. The
terminated read burst ends after a delay equal to the CAS#
latency (refer to the following figure). The termination of a write

burst is shown in the following figure.

CLK
COMMAND

CAS# latency=2 ; i i ___ \ggual to the CAS# latency
teo, DQ's ;

CAS# latency=3
tes, DQ's

D(;UT Ay Gout

Termination of a Burst Read Operatlon (Burst Length > 4, CAS#
Latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8
CLK _#_|_L_I_4_I_#_I_4_I_4_I_1_I_#_\_#_\_
COMMAND
CAS# latency lé—“.« T
te, DQ's
Input data for the Write is masked

Termination of a Burst Write Operation (Burst Length = X, CAS#
Latency =2, 3)

6.11. Device Deselect Command(CS# ="H")

The Device Deselect command disables the command decoder so
that the RAS#, CAS#, WE# and Address inputs are ignored,
regardless of whether the CLK is enabled. This command is

similar to the No Operation command.

6.12. AutoRefresh Command (refer to Figures 3 & 4 in
Timing Waveforms)(RAS# ="L", CAS# ="L", WE# =
"H",CKE ="H", BS =“Don't care, A0-A9 = Don't care)

The AutoRefresh command is used during normal operation of the
SDRAM and is analogous to CAS#-before-RAS# (CBR) Refresh in
conventional DRAMs. This command is non-persistent, so it
must be issued each time a refresh is required. The addressing
is generated by the internal refresh controller. This makes the
address bits a "don't care" during an AutoRefresh command. The
internal refresh counter increments automatically on every auto
refresh cycle to all of the rows. The refresh operation must be
performed 4096 times within 64ms. The time required to
complete the auto refresh operation is specified by tXSR(min.).
To provide the AutoRefresh command, both banks need to be in
the idle state and the device must not be in power down mode
(CKE is high in the previous cycle). This command must be
followed by NOPs until the auto refresh operation is completed.
The precharge time requirement, tRP(min), must be met before

successive auto refresh operations are performed.

6.13. SelfRefresh Entry Command (refer to Figure 5in
Timing Waveforms)(RAS# ="L", CAS# ="L", WE# =
"H", CKE ="L", A0-A9 = Don't care)

The SelfRefresh is another refresh mode available in the SDRAM.
It is the preferred refresh mode for data retention and low power
operation. Once the SelfRefresh command is registered, all the
inputs to the SDRAM become "don't care" with the exception of
CKE, which must remain LOW. The refresh addressing and
timing is internally generated to reduce power consumption. The
SDRAM may remain in SelfRefresh mode for an indefinite period.
The SelfRefresh mode is exited by restarting the external clock

and then asserting HIGH on CKE (SelfRefresh Exit command).

6.14. SelfRefresh Exit Command (refer to Figure 5in
Timing Waveforms)(CKE ="H", CS# = "H" or CKE =
"H", RAS# ="H", CAS# = "H", WE# ="H")

This command is used to exit from the SelfRefresh mode. Once
this command is registered, NOP or Device Deselect commands
must be issued for tXSR(min.) because time is required for the
completion of any bank currently being internally refreshed. If
auto refresh cycles in bursts are performed during normal
operation, a burst of 4096 auto refresh cycles should be
completed just prior to entering and just after exiting the

SelfRefresh mode.
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6.15. Clock Suspend Mode Entry / Power Down Mode
Entry command (refer to Figures 6, 7, and 8 in Timing
Waveforms, CKE ="L")

When the SDRAM is operating the burst cycle, the internal CLK is
suspended(masked) from the subsequent cycle by issuing this
command (asserting CKE "LOW").
intact while CLK is suspended. On the other hand, when both

The device operation is held

banks are in the idle state, this command performs entry into the
PowerDown mode. All input and output buffers (except the CKE
buffer) are turned off in the PowerDown mode. The device may
not remain in the Clock Suspend or PowerDown state longer than
the refresh period (64ms) since the command does not perform

any refresh operations.

6.16. Clock Suspend Mode Exit / Power Down Mode
Exit Command (refer to Figures 6, 7, and 8 in Timing
Waveforms, CKE="H")

When the internal CLK has been suspended, the operation of the

internal CLK is reinitiated from the subsequent cycle by providing
this command (asserting CKE "HIGH", the command should be
NOP or deselect).

the device exits this mode and all disabled buffers are turned on to

When the device is in the PowerDown mode,
the active state. tPDE(min.) is required when the device exits
from the PowerDown mode. Any subsequent commands can be

issued after one clock cycle from the end of this command.

6.17. Data Write / Output Enable, Data Mask / Output
Disable Command (LDQM/UDQM ="L", "H")

During a write cycle, the LDQM/UDQM signal functions as a Data
Mask and can control every word of the input data. During a read
cycle, the LDQM/UDQM functions as the controller of output
buffers. LDQM/UDQM is also used for device selection, byte
selection and bus control in a memory system. LDQM controls

DQO to DQ7, UDQM controls DQ8 to DQ15.
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7. ELECTRICAL SPECIFICATIONS

7.1. Absolute Maximum Rating

Symbol Item Rating Unit Note
VIN, VOUT Input, Output Voltage -1.0~4.6 V 1
VDD, VDDQ Power Supply Voltage -1.0~4.6 \ 1

TA Operating Temperature 0~70 °C 1
TSTG Storage Temperature -55~125 °C 1
PD Power Dissipation 1 W 1
10UT Short Circuit Output Current 50 mA 1

7.2. Recommended D.C. Operating Conditions (TA = - 0~707C)

Symbol Parameter Min. Typ. Max. Unit Note
VDD Power Supply Voltage 3.0 3.3 3.6 \ 2
VDDQ Power Supply Voltage(for I/O Buffer) 3.0 3.3 3.6 V 2
VIH LVTTL Input High Voltage 2.0 — Vppa+0.3 \ 2
VIL LVTTL Input Low Voltage -0.3 — 0.8 \% 2

7.3. Capacitance (VDD = 3.3V, f = 1IMHz, TA = 25TC)

Symbol Parameter Min. Max. Unit
Cl Input Capacitance 2 5 pF
Cl/0 Input/Output Capacitance 4 7 pF

Note: These parameters are periodically sampled and are not 100% tested.

7.4.Recommended D.C. Operating Conditions (VDD = 3.3V £ 0.3V, TA = 0~707C)

Description/Test condition Symbol Max. Unit Note
Operating Current 1 bank operation
tRC > tRC(min), Outputs Open, Input signal one transition per one IDD1 115 3
cycle

Precharge Standby Current in non-power down mode
tCK = 15ns, CS# > VIH(min), CKE > Vi IDD2N 90
Input signals are changed every 2clks

Precharge Standby Current in power down mode

{CK = 15ns, CKE < VIL(max) IDb2P 2
Precharge Standby Current in power down mode
— IDD2PS 2
tCK = oo, CKE < VIL(max) mA

Active Standby Current in non-power down mode
tCK = 15ns, CKE > VIH(min), CS# > VIH(min) IDD3N 90
Input signals are changed every 2clks

Operating Current (Burst mode)

. ) , IDD4 150 3,4

tCK=tCK(min), Outputs Open, Multi-bank interleave, gapless data

Refresh Current
) IDD5 100 3

tRC > tRC(min)
Self Refresh Current
CKE<=0.2V : for other inputs VIH>=VDD - 0.2V, VIL<=0.2V Ibbe 2
© Generalplus Technology Inc. 14 OCT. 07, 200
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Parameter |Description Min. Max. Unit Note
liL Input Leakage Current
) -10 10 pA
( 0V < VIN < VDD, All other pins not under test = 0V )
oL Output Leakage Current
-10 10 pA
Output disable, 0V < VOUT < VDDQ)
VOH LVTTL Output "H" Level Voltage o4 v
(1oUT = -2mA) '
VoL LVTTL Output "L" Level Voltage B 04 v
(10UT = 2mA) ]

7.5. Electrical Characteristics and Recommended A.C. Operating Conditions (VDD = 3.3V+0.3V, TA = 0~70°C) (Note:

5,6,7,8)
Symbol A.C. Parameter Min. Max Unit Note
RC Row cycle time 60 ) 9
(same bank)
{RCD RAS# to CAS# delay 18 ) 9
(same bank)
tRP Precharge to refresh/row activate command (same bank) 18 - ns 9
tRRD Row activate to row activate delay (different banks) 12 -
tRAS Row activate to precharge time (same bank) 42 100k
tWR Write recovery time 2 - tCK
tCK Clock cycle time cL=2 o - 0
CL*=3 6 -
tCH Clock high time 2 - 11
tCL Clock low time 2 - n 11
Access time from CLK CL*=2 - 6 11
e (positive edge) CL* = -
tCCD CAS# to CAS# Delay time 1 - tCK
tOH Data output hold time 2 - 10
tLz Data output low impedance 1 -
tHZ Data output high impedance - 4 8
tIS Data/Address/Control Input set-up time 2 - ns 11
tiH Data/Address/Control Input hold time 1 - 11
tPDE PowerDown Exit set-up time tIS+CK -
tXSR Exit Self-Refresh to Read Command tRC+IS -
tREFI Refresh Interval Time - 15.6 us

* CL is CAS# Latency.
Note:

1.
2.
3.

Stress greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.

All voltages are referenced to VSS. VIH(Max) = 4.6 for pulse width < 3ns.VIL(Min) = -1.5Vfor pulse width < 3ns.

These parameters depend on the cycle rate and these values are measured by the cycle rate under the minimum value of tCK and tRC. Input signals are
changed one time during every 2 tCK.

These parameters depend on the output loading. Specified values are obtained with the output open.

Power-up sequence is described in Note 12.

A.C. Test Conditions

© Generalplus Technology Inc. 15 OCT. 07, 200
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LVTTL Interface

Reference Level of Output Signals

1.4V /1.4V

Qutput Load

Reference to the Under Output Load (B)

Input Signal Levels 2.4V /0.4V
Transition Time (Rise and Fall) of Input Signals 1ns
Reference Level of Input Signals 1.4V

Output © *

= 30pF

777

3.3V

1.2kQ

870Q

LVTTL D.C. Test Load (A)

Output

Z0=500Q

—e— 1.4V

500

— 30pF

/7

LVTTL A.C. Test Load (B)

7. Transition times are measured between VIH and VIL. Transition(rise and fall) of input signals are in a fixed slope (1 ns).
8. tHZ defines the time in which the outputs achieve the open circuit condition and are not at reference levels.

9. These parameters account for the number of clock cycle and depend on the operating frequency of the clock as follows: the number of clock cycles =
specified value of timing/Clock cycle time(count fractions as a whole number)

10. If clock rising time is longer than 1 ns, (tR /2 -0.5) ns should be added to the parameter.

11. Assumed input rise and fall time tT (tR & tF ) =1 ns

If tR or tF is longer than 1 ns, transient time compensation should be considered, i.e., [(tr + tf)/2 - 1] ns should be added to the parameter.

12. Power up Sequence
Power up must be performed in the following sequence.

(1) Power must be applied to VDD and VDDQ(simultaneously) when CKE= “L”, DQM= “H” and all input signals are held "NOP" state .

(2) Start clock and maintain stable condition for minimum 200us, then bring CKE= “H” and, it is recommended that DQM is held "HIGH" (VDD levels) to

ensure DQ output is in high impedance.
(3) All banks must be precharged.

(4) Mode Register Set command must be asserted to initialize the Mode register.

(5) A minimum of 2 Auto-Refresh dummy cycles must be required to stabilize the internal circuitry of the device.
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8. TIMING WAVEFORMS

GPR323616A

8.1. AC Parameters for Write Timing (Burst Length=4, CAS# Latency=2)

TO T1 T2 T3 T4 15 T6 T7 T8 T9 T10T11T12T13 T14 T15T16 T1l7 T18T19 T20 T21 T22

Al10

([@

R

pom T\

AO_AQ_ﬁ@d@@C}@D@ i Aych P AZB

CLK = | [ L f
CKI il‘tls - ‘—E:: Begljn Auto Begini Autd t }

IR Precharge Bank A iPrecharge BankiB QI—SD
cs# 9 \/ O\ T\ S\
RAS#" s/\s\/s/\i ;\/__\/_s_\/SS
CAS#::,‘ :\/:/\:\/: /\——/\——/\———
e fh N\ L7 CA LT L7 T
BS /t_h\ \__/\\/%\/. .\/_ih\//\

b e

[ /

DQ  hizZ

Activate Write with

Command Auto

Bank A Precharge
Command
Bank A

trrD
T t
Write with  Activate  Write Precharge Activate Activate
Auto Command Command Command Command Command
Precharge  Bank A Bank A Bank A Bank A Bank B
Command
Bank B

] W oor

© Generalplus Technology Inc.
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GPR323616A

8.2. AC Parameters for Read Timing (Burst Length=2, CAS# Latency=2)

TO T1 T2 T T4_ T5 T6 T T8 T U_gf_‘ T12 Ti13
ok — ey LI L L
Lew)tey PRI
T Begin AUt '
cK —AJI ‘gs _’_"_Ing PfechEeI;eOBaka 4t'—HJ\
CS# O\ L\ S\ D\
RAS# VAL /NN /L SN N L N/
CAS# N/ /I N /L Ji_/I\
WE# /i /i i\ L/ \
BS N/ /Jin_J/ _\Ni/L \ [/
A10 AN\ L O L\ LK
XX DX DX XK
— tras
Trc >
DQM 1\ [
tac
_ | tren  trp R
DQ 7240 S S NN SO SN 5. 4 /Y7, \/\ Ve N T --{\Bx BXL Wedoomeancboaancaan
T H - H h Nz T
Activate Read ActiT/;tHe Reiﬂt\g'th PrecEarge Activate
Command Command Command Precharge Command Command
Bank A Bank A Bank B Commagd Bank A Bank A
Bank B
D“H” or “L”
© Generalplus Technology Inc. 18 OCT. 07, 200
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8.3. Auto Refresh (CBR) (Burst Length=4, CAS# Latency=2)

TO T1 T2 T3 T4 I5 T6 TZ T8 TO Ti0T11Ti2T13T14 T15T16T17 T18T19T20 T21 T22
ck [ L L L L L e
cke [
cs# L/ \/ L/ O\
RAS#_:_\/_:_\/ A\ /[ :\/:/\:
CAS# ;/\;\/ \/; ;/\;\/;
wet# [T\ /7 \ 7 C 7 7 ©
BS ' \ | / \ | / '
A10 7\ MK i\ /
S i S N NS NS NS NS SN NS NS NN S B R; i C@(s
tre tre tre
DQM _\ < <
1 ) 3 +
Command  CaRetresh Auto Refresh Comand Egigmand

Bank A Bank A wpy )
] *H or L

© Generalplus Technology Inc. 19 OCT. 07, 200
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8.4. Power on Sequence and Auto Refresh (CBR)

GPR323616A

CLK
CKE
CS#
RAS#
CAS#
WE#
BS
A10
A0-A9
DQM

DQ

A A A A AR LT PO U P P P A L
5! i
_/ (){:EI?Z Ilf,ye% Minimum fo SZF efresih Cydles are required
N\ “ \/ \/
A LN ya (L N\ [ KX
N
T L U A [ XOC
WA LA T EIEET DOC
B N S DOC
4% e\ Vs U XOC
| {Address Key
! XX ! XX
|
ZZi - 4 \
HEZ ool 2 -
Pret:harge All 1T 1stTAuto Refresh®™ 2nd A‘:Jto Refresh™ Ajr\/
Command Command Command Command

Inputs must be

Mode R

egister

Stable for 200 uys Set Command

Note(*):The Auto Refresh command can be issue before or after Mode Register Set

command

=

“H” or “L”

© Generalplus Technology Inc.
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Generalplus GPR323616A

8.5. Self Refresh Entry & Exit Cycle

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19
; ; ; -
“Note | ~Npte 2 8( *Nots 4 |t 'SRB *Note7
CKE *Note 3 bt ( / X
88 I “-q\ 88 lﬁ tpDE
tis y i *Note 5 N
os# \" / 4 Jraes ¢ \_/
N I S T N A A A S "
RASH# \ | / \ | /
oo i n o r b b b b S *Ndes f o
CAS# \ | / \ | /
P Poob b iSS b b b bbb e Pl
R — ¢ ¢
AO-A9 & «
; ; ; ; ; ; & ; ; ; ; ; ; ; & ; ; ; ; ; ;
i i X i i i Py i i i i i P i i 7 i i i
WE# / \
H b H H H H H H H H
DQM 4 ‘f
o 0!
DQ HiZ 2 HiZ 2
Selfkefresh T . T
Enter Self Refresh Exit Auto Refresh
|:| “H’or “L”

Note: To Enter SelfRefresh Mode

CS#, RAS# & CAS# with CKE should be low at the same clock cycle.

After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE.

The device remains in SelfRefresh mode as long as CKE stays "low".

Once the device enters SelfRefresh mode, minimum tRAS is required before exit from SelfRefresh. To Exit SelfRefresh Mode.
System clock restart and be stable before returning CKE high.

Enable CKE and CKE should be set high for valid setup time and hold time.

CS# starts from high.

Minimum tXSR is required after CKE going high to complete SelfRefresh exit.

4096 cycles of burst AutoRefresh is required before SelfRefresh entry and after SelfRefresh exit if the system uses burst refresh.

©® N RN

© Generalplus Technology Inc. 21 OCT. 07, 200
Proprietary & Confidential Version: 1.0



G

Generalplus GPR323616A

8.6. Clock Suspension During Burst Read (Using CKE)
8.6.1. Burst Length=4, CAS# Latency=2

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T1i0T11T12T13 T14T15T16T17 T18T19T20T21T22

ax _ULA A LA A AL A O e e L
/" /

6
CKE [/ i/ i\ \

CS#

\
/
A\

CAS#

L
RAS# T\
7

A NN

WE# : /

BS

/ A
a0 D6 \ .
AO-A9 >@>< >€A}(

/
\:
=
\é
/
/

g

i «

pQ Hiz SRS S @( Axt X A2 X Ax3 )L
Activate Rlad Clock SuTspend CIockTSuspend Clock SIspend |:| “H” or “L”
Cammand Command 1 Cycle 2 Cycles 3 Cycles
Bank A Banka

Note: CKE to CLK disable/enable = 1 clock

© Generalplus Technology Inc. 22 OCT. 07, 200
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8.6.2. Burst Length=4, CAS# Latency=3

7O T1 T2 T3 T4 15 16 T7 T8 T9 T10T11T12T13T14T15T16T17 T18T19T20 T21 T22
ck _ULLILTLILLILL iy e
CK
cke [ ./ / i\ /
cs# ./ \/
RAS# \ | /
CAS# / i\ \ i /
We# /i /L
BS N/ N/
Alo H >@< H H \ / H
A0-A9T )@( — XX '
poM 1\ [
NS
DQ HiZi. . S SN S @( ae X Az X AX3 ﬁ»
Activate Read Clock Suspend CIockTSuspend Clock SEspend |:| “H” or “L”
Cammand Command 1 Cycle 2 Cycles 3 Cycles
Bank A Banka
Note: CKE to CLK disable/enable = 1 clock
© Generalplus Technology Inc. 23 OCT. 07, 200

Proprietary & Confidential Version: 1.0



€

Generalplus GPR323616A

8.7. Clock Suspension During Burst Write (Using CKE)
8.7.1. Burst Length=4, CAS# Latency=2

_|
N
_|
(6]
_|
N
_|
(0]
_|
(o))
_|
N
_|
(00}
_|
O
—
=
o
—
=
-
_|
=
N
_|
=
W
_|
=
5\
_|
=
Ul
_|
=
()}
_|
=
~N
—
=
(00]
_|
=
O
_|
N
o
—
N
=
—
N
N

T0 T1

CLK _I_U:CIKJ
CKE [/

CS#

S
C
N C
S
C
C
N
C
C
C
O
C
C
C
C
C
C
C
I_l

RAS#

CAS#

WE#

rryce.rn
AMNNMNMNNAYY O

0Q 6t G IIIEHCIITII G et

PS

i) T T
Activate Clock Suspend Clock Suspend Clock Suspend |:| “H” or “L”
Cammand 1 Cycle 2 Cycles 3 Cycles
Bank A

Write
Command
Bank A

Note: CKE to CLK disable/enable = 1 clock
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8.7.2. Burst Length=4, CAS# Latency=3

GPR323616A

T0 T1 T2 T3 T4 'Lﬁ_‘TG T7 T8 T9 T10T11T12T13 T14T15T16T17 T18T19T20 T21T22
c LU LUy JEpEpEpEpEpS
CK
CKE [/ \/ \ /[ /
c=# ./ ./
RAS# \ i / / i\
CAs#___/ i\ \ [/
WE# /i N\ [
Bs TUN\ L TN\ [
A0 T\ [
Po-A9 - XX
paM D\ ? a
! T cl kT S d D H L
Activat ock Suspen “H” or “L”
Cammand Lk opend 3 Cycles
Bank A Clock Suspend
Write 2 Cycles
Command
Bank A
Note: CKE to CLK disable/enable = 1 clock
© Generalplus Technology Inc. 25 OCT. 07, 200
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GPR323616A

8.8. Power Down Mode and Clock Mask (Burst Length=4, CAS# Latency=2)

TO T1 T2 T3 T4 T5 16 T7 T8 T9 T10 T11Ti12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
cw _[LILPLILILILEL U —u—u—u—u—u—u—u—u—u—u—m_tmn_
CK tis i ,, tpoE
)
CKE _/ \ f \ / \
Valid
ot T\ /T \/ "/ \ L ./~
RAS# _ N\i/[ /i N /[ XX
cast [/ \_ NVE /i XXZ
WEt /N /i N/ XXZ
BS N/ Ny N/ >C>C
a1 T ANV A\ L XX
AO-AQ T )é%( ' ' MK ' ' ' XX
pam [\ A
T
. \
DQ MRl --<AxOKAX Ax2 Ve) TR RRCET PUEDS PEPTE POTER DEPRE: FPCTE DEPED: PEPEH
T + ACTIVE *+ T PRECHARGE *
Activate STANDBY Read Clock Mask Clock Mask Precharge  STANDBY Power Down
Cammand Command  Start End Command Mode Exit
Bank A Bank A Bank A
Power Down  Power Down Any
Mode Entry Mode Exit Power Down Commad
Mode Entry |:| ror 4L”
© Generalplus Technology Inc. 26 OCT. 07, 200
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8.9. Random Column Read (Page within same Bank)

8.9.1. Burst Length=4, CAS# Latency=2

GPR323616A

T0 T1 T2

clk |

T3 T4 15 T6

JEpEpEgs

—]

7 18 T9

tek

Ti0T

CKE J

WE# T 7

cs T\ /T\L/ /T \/ S\

RAS# ;\/a/\i E/ \E E\/_E_\/E/

CAS# j/\s\/E E\ / i/\_:_/\s\
i : \ :

Rt
~

BS

—

A10 ' M} 2\

/ ;

poM [\

A0-A9_E » A — YK MK

r

............ boeoebemeocioamcdoc- QWORWDAW X0

Y2 Ay 3)---f -

DQ XLYXAYOXAy 1 -+--{AzOXAZIXAZ2XAZ3) -~
Activate Read Read Read Precharge Activate Read
Cammand Command Command Command Command Command Command
Bank A Bank A Bank A Bank A Bank A  Bank A  Bank A , "
|:| “H” or “L
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8.9.2. Burst Length=4, CAS# Latency=3

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13T14T15T16T17 T18T19T20 T21T22
CLK _I_UTCIK_I_U_U_U_U_U_U_UM_UM_UMMM_UMMMM_U_L
CKE _/
cs# L/ \/ /L \/ ./ ./
Ras# N L /IO / N/ N/ TN
os EYTETA £ [\ £E =y emy e
wer T 7 N7 W7 N/ W AL 7 X7\
s TN\ LT\ LT TN\ LN\ LT LT LT
vo IDOCTA LT TN LA LT T N TDOCTA /
#0-29 T DX DX T XX T X 6X
peM T\ |
DQ Hi4 Ewdw 5 w3XAX0XAXIXAYOXAY LXAY 2 y3\ @0
Activate Read Read Read precTharge Activate Read
Cammand Command Command Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A
|:| “H” or “L”
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8.10. Random Column Write (Page within same Bank)

8.10.1. Burst Length=4, CAS# Latency=2

e _MAOAAARAAAAARAH TR TUtrt
e 7
cs+ T\ T\ \/T\/ T\
wer DA L7 T O A L\ 7T
s 7D AT A\ AT Y O £
wer T7 A LT LA LT TN LTV L
B G

RN S S feene- §~--<DBzo><DBz1><DBz2><DBz3>--- ------------

Activate Write Write Write Precharge Activate Write
Cammand Command Comkmand gomkmBand Command Command Command
Bank A Bank B Bank B an Bank B Bank B Bank B |:|
“H” or “L”
© Generalplus Technology Inc. 29 OCT. 07, 200
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8.10.2. Burst Length=4, CAS# Latency=3

GPR323616A

CLK

70 T1 T2 T3 T4 IS5 T6

Lok )

CKE J

CS#

RAS#

CAS#

WE#

BS

N NN P
A 4 A4 NS

A10

\\\/|/
A 1 4 NS

AO-A9

54

pQM [\

55

DqQ iz

T

T

T

Activate Write Write Write Precharge Activate Write
Cammand Command Command Command Command Command Command
Bank A Bank B Bank B Bank B Bank B Bank B Bank B
|:| “H” or “L”
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8.11. Random Row Read (Interleaving Banks)

8.11.1. Burst Length=8, CAS# Latency=2

GPR323616A

TO T1 T2 T3 T4 15 T6 T7 T8 T9 Ti0T11T12T13 T14 T15T16T17 T18T19T20 T21T22
CLK . LT e e
CK
CKE High
s*F /S VAR VAR, L/
rast D\ /17 0 A\ T\ LD L 7
cast 7 O L0 T XA /ST C 2/
WEF L/ N/ \C ANV VAV / '\
s 7T \C A/ /T T 7\
a0 DX\ /T D2 @ [~ A/
10-29 HEXCDOC HOOCTOOC OC
treoi i facai | trpi
pQM [\
DQ HiZ HPxD--+-- GOy X
1) 1) _ [ ) T
Activate  Read Activate Precharge Activate Read
Cammand Command Command Command Command Command
Bank B Bank B Bank A Bank B Bank B Bank B
Read
c d “q” o
oen B Wror
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8.11.2. Burst Length=8, CAS# Latency=3

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13 T14 T15T16 T17 T18T19T20T21T22
CLK _I_UICIK_I_U_U_U_UU_U_U_U_UU_U_U_U_UMUMM_UM
CKE High
AN/ \/ \/ /1 \/ ./ /L
RAS’f’f_\/ss/\i 5\/55/\5\/=5\/=5/\=\/=
crst 7 NI\ /7 TN\ /LT T A LT T
wer 7N © TN TN/ T T AL
os 7 N BNV NVaw) wi s s wa Vs
mo DOCTA L DOCTA LA LDOOCTAN L7
A0-A9 e t>®<t DT t>@< DEC
pQM [\ ‘ | ‘
DQ Mo b= (BXxOBX 1 : x3XBx4YBxMBxEXBx 7Y AXOWAX DA 2XAX IIAXANAX IAX ) AX By
T 1) T T T T 1) T
Activate Read Activate Read Precharge Activate Read Precharge
Cammand Command Command Command Command Command Command Command
Bank B Bank B Bank A Bank A Bank B Bank B Bank B Bank A
|| “H or U
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8.12. Random Row Write (Interleaving Banks)

8.12.1. Burst Length=8, CAS# Latency=2

GPR323616A

tek

TO T1 T2 T3 T4 15 16 T7 T8 T9 T10T11T12 T13T14 T15T16 T17 T18T19T20 T21 T22

ck LML LU L L L

JEpEpEpE

CKE High

CS# _\_

RAS# T\

CAS# _/

\
_/

A

A

WE# _/

M1 4 NS

~ N N N AN

Ao DEXCD

AO0-A9 %9( >€A

X

D

- Treni ,y i twrs , tre twr~
pomM [\
DQ HizZi .. = = « OAXODAX YD AXHDAXIWKD AxAWDAXS @ DAXTIDBx0Y{DBXID Bx I DBxIDBxHDBXxWDBx6XDBx7YDAYOX DAY DAY XXDAY3IXDAY4
Activate  Write Activate Precharge Activate Write
Cammand Command Command Command Command Command
Bank A Bank A Bank B Bank A Bank A Bank A
Write
Command E:Ler?\rr]:;%z
Bank B Bank B
*twr >t min. ey @ »
wr > twr ( ) ] R or L
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8.12.2. Burst Length=8, CAS# Latency=3

70 T1 T2 T3 T4 15 16 T7 T8 T9 T1

ck LMLy

tex

o
—]
[
=
_|
—
N
_|
—
W
_|
—
N
J
[
ul
—
=
(0)}

T17 T18T19T20 T21 T22

=
C
=
9
C
=
=
C
|_l

CKE High

Cs# T\
RAS# T\

/
/:
CAS#_/\?
\é

L

WE# _/

N N N b
A A4 A NS
/\\/./
~ A1 A NS

\/
/\
e\/;
A\ /
\ i/

T i

54

A0-a9 XXX

trep twr= ’ trp twrs
i ¢

DQ H-I-_-Z ------------- ---(AXOX DAxl)(EAx}( DAx3><DAx4>.< DAx6WDAX 2><DBXO>< DBx1><DBx>< DBx;}(DBx4><DBx§><E BXSXE BXZXDAyOXEAle DAy;XDAy3><

Activate Write Activate Write Precharge Activate Write Precharge
Cammand Command Command Command Command Command Command Command
Bank A Bank A Bank B Bank B Bank A Bank A Bank A Bank B

|:| “H” or “L”

* twr > twr (mln)
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8.13. Read and Write Cycle
8.13.1. Burst Length=4, CAS# Latency=2

70 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13T14T15T16T17 T18T19T20 T21T22
e UM A AT oot
CKE j
S AVARNY \/ \/
st [T\ /17 C 7 T 7 C
crst 7 O\ /7 a\Va \ /0
" ST N r~
= DAL AL \ L
wo TOOQA L BNV Em———
AO-A9_::>.C 6T D6C T 6eC é
DQM /_\ /\
B e vy g DS D

t t t T t
Activate Read Write The Write Data Read The Read Data
Cammand Command Commandis Masked with a Command is Masked with a
Bank A Bank A Bank A Zero Clock Bank A Two Clock
Latency Latency

] or U
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8.13.2. Burst Length=4, CAS# Latency=3

GPR323616A

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0T11T12Ti13T14TI5T16T17 T18T19T20 T21T22

CLK _|_|_|t JEREERE SRS EREREREEEREREpEpEpEpEpEREp =

oK

CKE J

cs# L/ ./

RAS# \ i/ / i\

cas# 7\ \ | /

WE# . / \ / \

ss T\ LT\ [

a0 T\ L2

o IEDECTIDOE _

DQM /\

. DO DD

1 * - S
Activate Read Write The Write Data The Read Data
Cammand Command Command is Masked with a is Masked with a
Bank A Bank A Bank A Zero Clock Two Clock
Latency ey Latency

Command wpyr “ 9
Bank A |:| H or "L
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8.14. Interleaving Column Read Cycle

8.14.1. Burst Length=4, CAS# Latency=2

T0 T1 T2 T3 T4 15 16 I7 I8 T9 Tl

o
—]
'—\
'_\
_|
'_\
N
_|
'—\
w
_|
=
N
_|
'_\
(4]
_|
'—\
(o]
_|
'—\
\‘
'—\
(o0]
_|
'—\
©
_|
N
o
_|
N
'_\
_|
N
N

eve LA AR A A A P e UL
CKEJ

st T\ T\ N\ T\

wer I A7 WA A7 W7 W/ W/ W\ AT L

st T CA L7 CA LA LA LD /D [ TT T
- S S S L £

s A/ L7 T W W A LT\ LT L

a0 DO OO LA LA LA LA LT L

o1 TN :
BRI gt At dnts int Ans s Auiis xS

Bank B |:| “H” or “L”
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8.14.2. Burst Length=4, CAS# Latency=3

GPR323616A

T0 T1 T2 T7 T8 T9 T10TI1T12T13 T14T15T16Tl7 T18T19T20 T21 T
e M HAAMAAAAAARFE M P AT
CK
CKE _/
cs# \/ \__/ \VERNVERNVERNVERNVERNY
res# TN\ LT 7\ L7 7 W L AL\ L
CAS#H :/\: \ :\ H H H //\_/\
e AL N
s TN\ L7\ /N7 W W A /LT XA\ L
o T TA ST A LN LN LN LN LA L
AO-AQT )@( ' )€9<>€B>< 6K D ' M KAX
DQ Hidi....fidde e - O BxOEXT BzOBzIXAYOAY DAY DAY D ---bemnncbannnn
Activate Read Read Read Read Read Precharge Precharge
Cammand Command CommandCommand Command CommandCommand Command
Bank A Bank A Bank B Bank B Bank B Bank A Bank B Bank A
Activate
C d wp g «
[ wor
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8.15. Interleaved Column Write Cycle

8.15.1. Burst Length=4, CAS# Latency=2

GPR323616A

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13T14Ti5T16T17 T18T19T20 T21 T22

CLK [ L L JERSREREREREREREREREREREpE RN
cK
CKE
cs# \NVARNVARNVARNVARNVARNVARNYE / ./
s TN\ L7 A LT T T W W LD L
cass T7 A LT A LN LN LN LN\ /T T
wer T7 VA LT A LA LNLN LD L\ L
is TA /LN /LT T WA\ /LT\ LT
A10 ,%é%,\/,%?%,\/\/,\/,\/,\ / \/
029 TE XX DX DX DEXDEDEX
DQM _\ o | | tre twr,i, tre /—
trro . ‘ . ‘ :
DQ H-I-_-Z- ------------- ==OAX0 DAX XDAX I DAX Bw Bw DXDBxOXDBx X DBy QX DBy 1XXDAYO)XDAY1XDBzOXDBz1LXDBz2)XDBz3) == 4====edeccccdaccccdaccaan
T T T _ _ . . T

Activate Write Activate Write Write Write Write Precharge Precharge

Cammand Command Command CommandCommand Command Command Command  Command

Bank A Bank A Bank B Bank B Bank B Bank B Bank A Bank A Bank B

Write
anE [ e U
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8.15.2. Burst Length=4, CAS# Latency=3

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T1i3T14T15T16T17 T18T19T20T21 T22

ac MO AAAAA A AP P P P A
o 7

S Vama\ iV amaNVan\ Van\Vaa\Van\ I Vamma\y
wst T\ L7771\ L7 7 T T\ LA /
s T LT\ /N7 T T A LT\ LT
M= 0==lir=

twr  Lrp Lwrhin)

DQM _\ treo

:tRCD>tRRE (min)

DQ Hi=Z - e et e e LDAXOXDAX XD AX X DAX IO BWO <@s DBx DBy @ DAYO DAY D) DBzO><DBz§><DBZ><DBZB>-- -----
F S T FN

v

Activate Write Write Write Write Write Precharge Precharge
Cammand Command Command Command Command Command Command Command
Bank A Bank A Bank B Bank B Bank B Bank A Bank A Bank B
Activate
Command Write wyr -
Bank B Command |:| H” or "L
Bank B
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8.16. Auto Precharge after Read Burst
8.16.1. Burst Length=4, CAS# Latency=2

_|

0 T1 T2 T3 T4 TI5 16 T7 T8 T9 T1i0T11T12Ti3 T14T15T16T17 T18T19T20 T21T22

ck [y oe

tox

CKE High

cs# 1\ /
RAS# T\ | [
CAs# _/ \. .
* A/ L7 T NEIAL

/
\
L

]
e

| ZEEN —

N

d P —
M NS
- ]~
<N -

\.
0\
/

~

:

! ' T 1 t T

T T T T i
Activate Read Activate ie’?c? with ie?d with Activate Activate  Read with
Cammand Command Command Pu h Pu oh Command Command Auto Precharge
Bank A Bank A Bank B recnarge recharge Bank B Bank A Command
Command Command Read with Bank A
Bank B Bank A Auto Precharge
Command
Bank B

|:| “H” or “L”

© Generalplus Technology Inc. 41 OCT. 07, 200
Proprietary & Confidential Version: 1.0



G

Generalplus

8.16.2. Burst Length=4, CAS# Latency=3

GPR323616A

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti10T11T12T13 Ti4T15T16T17 T18T19T20 T21 T22
CLK . L L L JEpEpEpEpEpEpEpEpEpE
CK
CKE High
s* N\ i/ L/ \/ ./ \_/
rast* N\ LT\ L7 C 7N\ L7
e+ A /A LT TN LT N L
WE# [/ I\ AN / i\ /i \ / i\ / I\
ss N/ TN\ /7 T \ LT 77 T
Ao D N\ M /T /I X/ T
-9 DEXT DN OOC DX OO
oam 1\
0Q HFrsorpep o I ENEIENEN DN+ EHENENED
1l T 1 T T T T
Activate Read Read with Read with Activate Write with
Cammand Command Auto Precharge Auto Precharge Command Auto
Bank A Bank A Command Command Bank B Precharge
Activate Bank B Bank A gg:km;nd
Connend [ W v
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8.17. Auto Precharge after Write Burst
8.17.1. Burst Length=4, CAS# Latency=2

GPR323616A

—
o

T1 T2 13 T4

cek [ L LI L L

5 16 T7

L L

Lok

T8 19

CKE High

CS# _\_

RAS# T\

/
L
\

e
~N b~
- ]

CAS# _/

N P —

WE# '\

[\

A

/

A

R N N e T e ey
T T T T 7

DQ
Activate ~ Write Activate  Write with Write with Activate Activate  Write with
Cammand Command Command Auto Precharge Auto Precharge Command Command Auto Precharge
Bank A  Bank A BankB Command Command Bank B Bank A Command
Bank B Bank A Write with Bank A
Auto Precharge
Command
Bank B |:| “H” “ »
or “L
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8.17.2. Burst Length=4, CAS# Latency=3

GPR323616A

TI0T11T12 T13 T14 T16 T [18T19T20 T21 T
ax _MAAMAAAAARAAARM PRI
CK |
CKE High
S# L/ \ / L/ L/ L/ L/
rRas# N\ LT 7\ LT C 7T N\ [ 7\
cas# 7 T\ /O \ L A\ [ 7\ /
wer 7T\ /N L AN LT T\ /
Bs DN/ N\ /N_7 ¢ O\ [ 7 7\
A10 D M7 T VAR DO VAL
A0-A9 DD X DX OO DO O
poM I\ | | |
DQ  HEZ oot EHEIEIEIEIEIEIEIEIEIEIED ~EHEIEIE
Activate Activate WriteT with Write with Activate Wgte with
Cammand Command Auto Precharge Auto Precharge Command Auto Precharge
Bank A | Bank B Command Command Bank B Command
Write Bank B Bank A Bank B
Command wp g « »
Bank A |:| H” or “L
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8.18. Full Page Read Cycle
8.18.1. Burst Length=Full Page, CAS# Latency=2
T0 T1 T2 T3 T4 T5 'I'_6I T7 T8 T9 Ti10T11T12T13T14T15T16T17 T18T19T20T21 T22

L IR = =RSEpEpER R R R R R WYy

- 3.
CKE High 3(

cs# T\ |/ U
Ras# I\ /7 : ){
\

CAS#_/
- T

CLK

Tis
- (

‘r WL . T H H H H T \ H H H . H Py T ‘r
) Full Page burst operation does not
Activate Read Activate Read terminate when the burst length is Precharge Activate
Cammand Command Cammand Command satisfied; the burst counter increments Command Command
and continues bursting beginning with thd Bank B
Bank A Bank A Bank B Bank B gtarting address 9 beginning a Bank B
Burst Stop

The burst counter wraps

from the highest order Command
page address back to wpyr «p »
zero |:| H” or “L
during this time interval
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8.18.2. Burst Length=Full Page, CAS# Latency=3

GPR323616A

CLK

CKE

CS#

WE# _/

tex

LU

T0 T1 T2 T3 T4 15 16 T7 T—8| T9 T10T11T12T13T14T15T16T17 T18T

High

\

/
RAS# T\ | /
cas# _/ \§

PN —
N,

2 N B

N N P
A 4 A4 NS

N A AN A

~
NN AN A1 DN Y

H H trp
poM 1\ ) [
! S
Hi-Z ? IV -V A 4 (
DQ -+ -t AX )x+L)x+2, @ x-1 Y AX Yox+1){ Bx YBx+ 1YBx+2)Bx+HBx+4)Bx+5
T T T | | | | . .F II P | b t t d . tA Prec.harg.e Activate
Activate Read Activate Read Full Poge bust operation ocs no
gth is
Cammand Command Cammand Commandsatisfied; the burst counter Command Command
Bank A Bank A Bank B Bank B increments and continues bursting Bank B Bank B
beginning with the starting address
The burst gounter wraps Burst Stop
from the highest order Command |:| “H” or “L”
page address back to zero
during this time interval
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8.19. Full Page Write Cycle
8.19.1. Burst Length=Full Page, CAS# Latency=2
T0 T1 T2 T3 T4 T5 16 T7 T8 T9 T10T11T12T13T14Ti5T16 T 19720 T21 T22

CLK _I_I_I_U_U_U_I_I_} jgigigigiginipipinigipiniginipinini

tex

—
N

y
-
(00]
_|

CKE HigHh

cs# T\ |/
RAS# T\ | /
\

CAS# _/
WE# _/

{
{
)
(

x
2
)

PN BN

:>... ...... -

1 T T ; ; ; ; T ; ; ; ; ; '}‘ T 1 ‘_T
Activate Write Activate Write pata 1S Precharge Activate
Cammand Command Cammand Command ignored | Command Command

Bank B Bank B

Bank A Bank A Bank B Bank B

Burst Stop
Full Page burst operation does not Command
The burst counter terminate when the burst length is satisfied;
the burst counter increments and continues |:| “prr “p
wraps from the bursting beginning with the starting address H or L

highest order page
address back to zero
during this time
interval
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8.19.2. Burst Length=Full Page, CAS# Latency=3

GPR323616A

CLK

tex

T0 T1 T2 T3 T4 15 T6 T7 T8 T9 TiOT

—I‘D?J

[18T19T20 T21T22

JEpEpSpEpS

CKE High

CS# _\_

RAS# '\

WE# _/

PN B N R

/
/:
CAs# _/ \
\E
/

N NN P S
A A A NS

~
N AN A1 DN N

terminate when the burst length is Command

10-2s DOCTIDEIOCT)|
SN [
DQ U.':.Z.é ............ - MOnx+H¢ ) Gex+) DEBx OB IBx+ P HredReomitccde e e feaanen
Activate Write Activate Write Precharge Activate
Cammand CommandCammand Command Command Command
Bank A Bank A Bank B Bank B Bank B Bank B
The burst counter wraps Full Page burst operation does not Burst Stop

from the highest order satisfied; the burst counter increments |:| “H” or “L”

page address back to and continues bursting beginning with

Zero the starting address

during this time interval
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GPR323616A

8.20. Byte Write Operation (Burst Length=4, CAS# Latency=2)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13T14 T15T16T17 T18T19T20 T21T22
CLK . JEREREpEREREREREpEpEp RN
CK
CKE High
<t/ S \/ /
ras# D\ 7O T T
cst 7O L0 A\ LT\ £
wer N7 O N\ [T T
s D\ D\ L A\ LT\ £
A0 DEC A\ L AN\ /[ A\ /L
0.2 DEXTDEX DOCTTOEC
Loou T\ /X T TN/
QM /N
DQO-DQ7 «eiemsreienrerirecey
DQ8-DQ15--§> ----- ; -----
T T
Activate  Read Upper 3 Lower Byte Write Upper 3 Read Lower Byte
Cammand Command Bytes is masked Command Bytes Command is masked Lower Byte
Bank A  Bank A  are masked Bank A are masked gank A is masked
0 W oor v
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8.21. Random Row Read (Interleaving Banks) (Burst Length=2, CAS# Latency=2)

T0 T1 T2 '%_‘T4 T5 T6 T7 T8 T9 T1i0T11T12 T13T14T15T16 T17 T18T19T20 T21T22
ax MO AAAAAAAAR IO A

CK

CKE High Begin Begiiq Begii’] Begiéw Begifn Begifn Begié\ Begifh Begiéﬂ Begiin

Auto Auto Auto Auto Auto Auto Auto Auto Auto Auto
Precharge; Precharge Precharge; Precharge; Precharge; Precharge Precharge Precharge Precharge; Precharge
CS# -\ Bank B Bank A iBank B Bank A Bank B Bank A Bank B Bank A Bank B Bank A

U AN VAN VARV VAR VAR VAR VARN VAR VARNVARNYS
S VARSVARNVARCVARNVARN VAR VAR VARNVARUVARN VAR
we# 7
BS / \ / \ / \ / \ / \ / A

- trp trp :'tgg N trp ?'tRP ' trp trp trp  trp ‘tRP N

N

@

DQM "\

DQ -

+ .1 ) ) T i) i) i) 1) 1 . 1
Activate | Activate | Activate | Activate | Activate | Activate | Activate | Activate | Activate | Activate | Activate | Activate
Command Commang Commangd CommanfdlCommanfi Commani CommanfiCommanfi Comman@ Commanfi Commanfi Command

Bank B ank A Bank B Bank A Bank A ank B_ | Bank A ank B ank A ank B ank A
Reaé3 Read Read Rea%aﬂk BRead ReacP Read Reag Reag R ag ReadB

Bank B Bank A Bank B Bank A Bank B Bank A Bank B Bank A Bank B Bank A Bank B
with Auto with Auto with Auto with Auto with Auto with Auto with Auto with Auto with Auto with Auto with Auto
Precharge Precharge Precharge Precharge Precharge Precharge PrechargePrecharge Precharge Precharge Precharge

[ H oor U
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8.22. Full Page Random Column Read (Burst Length=Full Page, CAS# Latency=2)

70 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13 T14 Ti5T16T17 T18T19T20 T21T22

ck [y L

tex
CKE j

CS# \__/
ras¢ T\ /N /

_
~
.
S
.

Activate Activate [Read Read Read Read Precharge
Cammand Command |Command CommandCommand Command Command Bank B
Bank A  BankB |Bank B Bank B Bank A Bank B (Precharge
Temination)

Read Read Activate

Command Command Command

Bank A Bank A Bank B

|:| “H” or “L”
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8.23. Full Page Random Column Write (Burst Length=Full Page, CAS# Latency=2)

—

7O T1 T2 T3 T4 15 16 T7 T8 T9 T10T11T12T13 T14 T15T16Tl7 T18T19T20 T21 T22

clk | 1| L L L L L L

CKE J
CS# \_

—

_
~
.
S
.

~ N N DN A

 twri tre
pom [\ /T\ L
trrD yigtroD R ;
Hi-Z i
DQ ........................ + = = <DAXOXDBXOXDAYOX DAY XDBYO) @b DAzOXDAz1X DAz2XDBzOX DBz 1){DBz2, Bt sttt sl sttt vttt shetedeid sl
-~ -~ -
_ t T ) T ) T
Activate  Activate |Write Write Write Write Precharge
Cammand Command|Comman Command Command Command [ Command Bank B
Bank A BankB [Bank B Bank B Bank A Bank B (Precharge
. . Temination)
Write Write Write Data Activate
CommandCommand is masked Command
Bank A Bank A Bank B
|:| “H” or “L”
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8.24. Precharge Termination of a Burst (Burst Length=4, 8 or Full Page, CAS# Latency=3)

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13T14T15T16T17 T18T19T20 T21T22

ck Uy L

Lk

CKE High

Cs# \_
RAS# T\

CAS# _/

M NS
RN —

E
Il
1bpbhg

I I L

N

~ N~ 1 N A

/
/E
S
/;
L
VA

-~ FF N P N —

Q-
@
Q-2

Lwe, i trp 54 Trp
€ i

paM 1\ M\ /—\

T T T T T T T

Activate Write recharge Activate Read Precharge Activate

Cammand Command/ Command Command Command Command Command

Bank A Bank A Bank A Bank A Bank A Bank A Bank A precharge Termination
Precharge Termination of a Read Burst
of a Write Burst. “wpyn «p
Write Data is masked. |:| H” or “L
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9. PACKAGE/ORDERING INFORMATION

9.1. Ordering Information

Product Number Package Type

GPR323616A - QA06x Halogen Free Package

Notel: Package form number (x = 1 - 9, serial number).

9.2. Package Information

50 Pin TSOP Il Package Outline Drawing Information

=) .
HHHHHHHHHHHHEHHEHHEHEHHEHE
w4
L1
sl EEEEEEE L
1 25
D
"] / \ ¢
R U—_—_LI|_L||IIII|-----||II||1?:f-'—-:I = "-'-——'jit
S HE L€l l\\ Q < |=>I L— —p;l«—
Dimension in inch Dimension in mm
Symbol
Min Normal Max Min Normal Max
A — — 0.047 — — 1.20
A1 0.002 0.005 0.008 0.05 0.125 0.20
A2 0.035 0.039 0.043 0.9 1.0 1.1
B 0.008 — 0.018 0.2 — 0.45
c — 0.006 — — 0.155 —
D 0.82 0.825 0.83 20.82 20.95 21.08
E 0.395 0.400 0.405 10.03 10.16 10.29
(€] - 0.031 - - 0.80 -
HE 0.455 0.463 0.471 11.56 11.76 11.96
L 0.016 0.020 0.024 0.40 0.50 0.60
L1 — 0.0315 — — 0.80 —
S — 0.035 — — 0.88 —
y — — 0.004 — — 0.10
0 0° — 8° 0° — 8°
Note:
1. Dimension D&E do not include interlead flash.
2. Dimension B does not include dambar protrusion/intrusion.
3. Dimension S includes end flash.
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10. DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by Generalplus Technology are covered by the warranty and patent indemnification provisions stipulated in the
terms of sale only. GENERALPLUS makes no warranty, express, statutory implied or by description regarding the information in this
publication or regarding the freedom of the described chip(s) from patent infringement. FURTHERMORE, GENERALPLUS MAKES NO
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. GENERALPLUS reserves the right to halt production or alter
the specifications and prices at any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other
information in this publication are current before placing orders. Products described herein are intended for use in normal commercial
applications. Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support
equipment, are specifically not recommended without additional processing by GENERALPLUS for such applications. Please note that

application circuits illustrated in this document are for reference purposes only.
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