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512K x 16 Bit x 2 Banks (16-MBIT) SDRAM
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Revision No History Draft Date Remark
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512K x 16 Bits x 2 Banks (16-MBIT)
SYNCHRONOUS DYNAMIC RAM

FEATURES DESCRIPTION

 Clock frequency: 166, 143, 125 MHz ICSI's 16Mb Synchronous DRAM IC42S16100 is organized
as a 524,288-word x 16-bit x 2-bank for improved
performance. The synchronous DRAMs achieve high-speed
data transfer using pipeline architecture. All inputs and

» Fully synchronous; all signals referenced to a
positive clock edge

» Two banks can be operated simultaneously and outputs signals refer to the rising edge of the clock input.
independently
. D.ual internal bank controlled by A11 (bank select) PIN CONFIGURATIONS
+ Single 3.3V power supply 50-Pin TSOP-2
* LVTTL interface
* Programmable burst length vec T]:® sl onp
—(1, 2, 4, 8, full page) oo [ 2 4o wos
s 48[ 1] vo14
* Programmable burst sequence: GNDQ [T 4 47[T] GNDQ
; o2 [I] s 4611 vo13
Sequential/Interleave sos M e T vors
* Auto refresh, self refresh veeq M7 4[] veeq
+ 4096 refresh cycles every 64 ms o % : . % o
* Random column address every clock cycle GNDQ [T] 10 41 11 GNDQ
» Programmable CAS latency (2, 3 clocks) ,7;6 % E 22 % :fg:
« Burst read/write and burst read/single write veeq [ 13 s8[ 1 veea
. - LDQM [T] 14 3711 NC
operations capability WE [ 15 5[] ubom
* Burst termination by burst stop and precharge CAs [T 16 5[] cLK
command RAs [T] 17 3411 cke
cs [T] 18 33 1] NC
+ Byte controlled by LDQM and UDQM AL [T] 19 %[ A9
« Package 400mil 50-pin TSOP-2 o oD
« Pb(lead)-free package is available AL [T 22 29[ 1] A6
A2 [T] 23 28] I] A5
A3 [T] [ 1] A4
vee [T 25 26 T] GND
PIN DESCRIPTIONS
AO0-A11 Address Input CAS Column Address Strobe Command
AO0-A10 Row Address Input WE Write Enable
A1 Bank Select Address LDQM Lower Bye, Input/Output Mask
AO-A7 Column Address Input ubQM Upper Bye, Input/Output Mask
I/00 to 1/015 Data I/O Vce Power
CLK System Clock Input GND Ground
CKE Clock Enable VeeQ Power Supply for 1/0 Pin
CsS Chip Select GNDQ Ground for 1/0 Pin
RAS Row Address Strobe Command NC No Connection

ICSI reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product. We assume no responsibility for any errors
which may appear in this publication. © Copyright 2000, Integrated Circuit Solution Inc.
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PIN FUNCTIONS

Pin No. Symbol Type Function (In Detail)
20t0 24 A0-A10 Input Pin A0 to A10 are address inputs. A0-A10 are used as row address inputs during active
2710 32 command input and A0-A7 as column address inputs during read or write command

input. A10 is also used to determine the precharge mode during other commands. If
A10 is LOW during precharge command, the bank selected by A11 is precharged,
but if A10 is HIGH, both banks will be precharged.
When A10 is HIGH in read or write command cycle, the precharge starts automati-
cally after the burst access.
These signals become part of the OP CODE during mode register set command
input.

19 A1 Input Pin A11 is the bank selection signal. When A11 is LOW, bank 0 is selected and when
high, bank 1 is selected. This signal becomes part of the OP CODE during mode
register set command input.

16 CAS Input Pin CAS, in conjunction with the RAS and WE, forms the device command. See the
"Command Truth Table" item for details on device commands.
34 CKE Input Pin The CKE input determines whether the CLK input is enabled within the device.

When is CKE HIGH, the next rising edge of the CLK signal will be valid, and when
LOW, invalid. When CKE is LOW, the device will be in either the power-down mode,
the clock suspend mode, or the self refresh mode. The CKE is an asynchronous input.

35 CLK Input Pin CLK is the master clock input for this device. Except for CKE, all inputs to this
device are acquired in synchronization with the rising edge of this pin.
18 CS Input Pin The CS input determines whether command input is enabled within the device.

Command input is enabled when TS is LOW, and disabled with CS is HIGH. The
device remains in the previous state when CS is HIGH.

2,3,56,8,9 11 1/00to I/O Pin 1/00 to /015 are 1/0 pins. I/0 through these pins can be controlled in byte units
12, 39, 40, 42,43, 1/015 using the LDQM and UDQM pins.
45, 46, 48, 49
14, 36 LDQM, Input Pin LDQM and UDQM control the lower and upper bytes of the 1/0 buffers. In read
ubQM mode, LDQM and UDQM control the output buffer. When LDQM or UDQM is LOW,

the corresponding buffer byte is enabled, and when HIGH, disabled. The outputs go
to the HIGH impedance state when LDQM/UDQM is HIGH. This function corre-
sponds to OE in conventional DRAMs. In write mode, LDQM and UDQM control the
input buffer. When LDQM or UDQM is LOW, the corresponding buffer byte is
enabled, and data can be written to the device. When LDQM or UDQM is HIGH,
input data is masked and cannot be written to the device.

17 RAS Input Pin RAS, in conjunction with CAS and WE, forms the device command. See the
"Command Truth Table" item for details on device commands.
15 WE Input Pin WE, in conjunction with RAS and CAS, forms the device command. See the

"Command Truth Table" item for details on device commands.
7,13, 38, 44 VecQ  Power Supply Pin - VeceQ is the output buffer power supply.

1,25 Vee Power Supply Pin  Vcc is the device internal power supply.
4,10, 41,47 GNDQ  Power Supply Pin  GNDQ is the output buffer ground.
26, 50 GND  Power Supply Pin  GND is the device internal ground.
Integrated Circuit Solution Inc. 3
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS®"

Symbol Parameters Rating Unit
Vce MAX Maximum Supply Voltage —-1.0to0 +4.6 \%
Vcca max Maximum Supply Voltage for Output Buffer -1.0to0 +4.6 \%
VIN Input Voltage -1.0to +4.6 \Y,
Vout Output Voltage —-1.0to +4.6 \%
Pb max Allowable Power Dissipation 1 w
Ics Output Shorted Current 50 mA
TopPr Operating Temperature 0to +70 °C
TsTG Storage Temperature -55to +150 °C

DC RECOMMENDED OPERATING CONDITIONS® (At Ta = 0 to +70°C)

Symbol Parameter Min. Typ. Max. Unit
Vce, VeeQ Supply Voltage 3.0 3.3 3.6 \Y,
VIH Input High Voltage® 2.0 — Vop + 0.3 \Y,
Vi Input Low Voltage® -0.3 — +0.8 \Y,

CAPACITANCE CHARACTERISTICS!":2 (At Ta = 0 to +25°C, Vcc = VecQ = 3.3 £ 0.3V, f = 1 MHz)

Symbol Parameter Typ. Max. Unit
CiN1 Input Capacitance: A0-A11 — 4 pF
CiN2 Input Capacitance: (CLK, CKE, CS, RAS, CAS, WE, LDQM, UDQM) — 4 pF
Cl/O Data Input/Output Capacitance: I/00-1/015 — 5 pF
Notes:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

All voltages are referenced to GND.

ViH (max) = Vcca + 2.0V with a pulse width < 3 ns.

ViL (min) = GND - 2.0V with a pulse < 3 ns and -1.5V with a pulse < 5ns.

PN

Integrated Circuit Solution Inc.
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Speed Min. Max. Unit
I Input Leakage Current 0V < VIN £ Vcc, with pins other than -5 5 MA
the tested pin at OV
loL Output Leakage Current Output is disabled -10 10 MA
0V < Vourt < Vcc
VoH Output High Voltage Level lout = -2 mA 24 — \%
VoL Output Low Voltage Level lout = +2 mA — 0.4 \%
Icct Operating Current('?) One Bank Operation, CAS latency = 3 6 — 145  mA
Burst Length=1 -7 — 140 mA
tRC = tRC (min.) 8 — 135 mA
lout = OmA
lcc2 Precharge Standby Current CKE < ViL (max) tCK = tCK (MIN) — — 2 mA
(In Power-Down Mode)
lcc3 Active Standby Current CKE = VIH (MIN) tCK = tCK (MIN) — —6 45 mA
(In Non Power-Down Mode) — —7 40 mA
— —8 35 mA
lcca Operating Current tCK = tCK (MIN) -6 — 140 mA
(In Burst Mode)™ lout = 0mA -7 — 130 mA
-8 — 100 mA
lccs Auto-Refresh Current trc = trRC (MIN) 6 — 90 mA
-7 — 80 mA
-8 — 70 mA
lcce Self-Refresh Current CKE 0.2V — — 1 mA
Notes:

1. These are the values at the minimum cycle time. Since the currents are transient, these values decrease as the cycle time
increases. Also note that a bypass capacitor of at least 0.01 yF should be inserted between Vcc and GND for each
memory chip to suppress power supply voltage noise (voltage drops) due to these transient currents.

2. lcc1 and lcc4 depend on the output load.

6 Integrated Circuit Solution Inc.
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AC CHARACTERISTICS!"2?

6 -7
Symbol  Parameter Min. Max. Min. Max. Units
tok3 Clock Cycle Time CAS Latency =3 6 — 7 — ns
tok2 CAS Latency =2 8 — 8.6 — ns
tac3 Access Time From CLK® @ Latency =3 — 5.5 — 6 ns
tac2 CAS Latency =2 — 6 — 6 ns
tor CLK HIGH Level Width 2 — 25 — ns
o CLK LOW Level Width 2 — 2.5 — ns
] Output Data Hold Time 2.5 — 25 — ns
iz Output LOW Impedance Time 0 — 0 — ns
tHz3 Output HIGH Impedance Time® @ Latency =3 — 5.5 — 6 ns
tz2 CAS Latency =2 — 6 — 6 ns
s Input Data Setup Time 2 — 2 — ns
o Input Data Hold Time 1 — 1 — ns
tas Address Setup Time 2 — 2 — ns
ta Address Hold Time 1 — 1 — ns
ts CKE Setup Time 2 — 2 — ns
o CKE Hold Time 1 — 1 — ns
foka CKE to CLK Recovery Delay Time 1CLK+3  — 1CLK+3  — ns
tts Command Setup Time (CS, RAS, CAS, WE, DQM) 2 — 2 — ns
o Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — 1 — ns
39 Command Period (REF to REF / ACT to ACT) 60 — 70 — ns
tRes Command Period (ACT to PRE) 42 100,000 42 100,000 ns
33 Command Period (PRE to ACT) 18 — 21 — ns
R Active Command To Read / Write Command Delay Time 18 — 21 — ns
330} Command Period (ACT [0] to ACT[1]) 12 — 14 — ns
oL Input Data To Precharge 2CLK — 2CLK — ns
Command Delay time
A Input Data To Active / Refresh 2CLKHrp — 2CLKHrp — ns
Command Delay time (During Auto-Precharge)

fr Transition Time 1 10 1 10 ns
tReF Refresh Cycle Time (4096) — 64 — 64 ms

Notes:

1. When power is first applied, memory operation should be started 100 ys after Vcc and VecQ reach their stipulated

voltages. Also note that the power-on sequence must be executed before starting memory operation.

2. Measured with tt = 1 ns.

3. The reference level is 1.4 V when measuring input signal timing. Rise and fall times are measured between Vi1 (min.) and

4. Xléc(ens]:);i%e is measured at 1.4V with the load shown in the figure below.

5. The time thz (max.) is defined as the time required for the output voltage to transition by + 200 mV from VoH (min.) or VoL

(max.) when the output is in the high impedance state.
Integrated Circuit Solution Inc. 7
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AC CHARACTERISTICS"23

-8
Symbol Parameter Min. Max. Units
tek3 Clock Cycle Time CAS Latency =3 8 — ns
tck2 CAS Latency =2 10 — ns
tac3 Access Time From CLK® CAS Latency = 3 — 6 ns
tac2 CAS Latency =2 — 7 ns
teH CLK HIGH Level Width 3 — ns
teL CLK LOW Level Width 3 — ns
toH3 Output Data Hold Time CAS Latency = 3 25 — ns
toH2
fLz Output LOW Impedance Time 0 — ns
tHz3 Output HIGH Impedance Time® @ Latency =3 — 6 ns
tHz2 CAS Latency = 2 — 7 ns
tos Input Data Setup Time 25 — ns
toH Input Data Hold Time 1 — ns
tas Address Setup Time 25 — ns
taH Address Hold Time 1 — ns
tcks CKE Setup Time 25 — ns
tckH CKE Hold Time 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3 — ns
tcs Command Setup Time (CS, RAS, CAS, WE, DQM) 25 — ns
teH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — ns
tre Command Period (REF to REF / ACT to ACT) 80 — ns
trRas Command Period (ACT to PRE) 48 100,000 ns
trRP Command Period (PRE to ACT) 24 — ns
trcD Active Command To Read / Write Command Delay Time 24 — ns
tRRD Command Period (ACT [0] to ACT[1]) 16 — ns
topL Input Data To Precharge 2CLK — ns
Command Delay time
tDAL Input Data To Active / Refresh 2CLKHrr — ns
Command Delay time (During Auto-Precharge)

tr Transition Time 1 10 ns
tReF Refresh Cycle Time — 64 ms

Notes:

1. When power is first applied, memory operation should be started 100 ys after Vcc and VecQ reach their stipulated

voltages. Also note that the power-on sequence must be executed before starting memory operation.

2. Measured with tt = 1 ns.

3. The reference level is 1.4 V when measuring input signal timing. Rise and fall times are measured between Vi1 (min.) and

4. Xléc(ens]:);i%e is measured at 1.4V with the load shown in the figure below.

5. The time thz (max.) is defined as the time required for the output voltage to transition by + 200 mV from VoH (min.) or VoL

(max.) when the output is in the high impedance state.
8 Integrated Circuit Solution Inc.
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OPERATING FREQUENCY / LATENCY RELATIONSHIPS

Symbol Parameter -6 -7 -8. Units

— Clock Cycle Time 6 7 8 ns

— Operating Frequency 166 143 125 MHz

tcac  CAS Latency 3 3 3  cycle

trcD Active Command To Read/Write Command Delay Time 3 3 3 cycle

trac  RAS Latency (tRcp + tcac) 6 6 6 cycle

trc Command Period (REF to REF / ACT to ACT) 10 10 10 cycle

tras Command Period (ACT to PRE) 6 6 6 cycle

trP Command Period (PRE to ACT) 3 3 3 cycle

tRRD Command Period (ACT[0] to ACT [1]) 2 2 2 cycle

tcco Column Command Delay Time 1 1 1 cycle
(READ, READA, WRIT, WRITA)

toPL Input Data To Precharge Command Delay Time 2 2 2 cycle

toaL Input Data To Active/Refresh Command Delay Time 5 5 5 cycle
(During Auto-Precharge)

trBD Burst Stop Command To Output in HIGH-Z Delay Time 3 3 3 cycle
(Read)

twep Burst Stop Command To Input in Invalid Delay Time 0 0 0 cycle
(Write)

trRaL Precharge Command To Output in HIGH-Z Delay Time 3 3 3 cycle
(Read)

twoL Precharge Command To Input in Invalid Delay Time 0 0 0 cycle
(Write)

traL Last Output To Auto-Precharge Start Time (Read) -2 -2 -2 cycle

tamp DQM To Output Delay Time (Read) 2 2 2 cycle

tomp DQM To Input Delay Time (Write) 0 0 0 cycle

tmcp Mode Register Set To Command Delay Time 2 2 2 cycle

AC TEST CONDITIONS (Input/Output Reference Level: 1.4V)

Input tex >

l«— tcHI —»|<«— tcL

CLK 14V
0.4V ...... a

—»| tcs |«—tcH—>
2.4V -
INPUT 1.4V
0.4V ---

«——tac——>
toH «——»

OUTPUT 1.4v 1.4v

Output Load

Z0=500 50 0
10 +1.4V

30 pF

Integrated Circuit Solution Inc.
DR024-0C 12/02/2003
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COMMANDS
Active Command Read Command
CLK | ; | CLK | ; |
CKE HIGH CKE HIGH
s\ yA s\ A
RAS \ / RAS 4 AN
CAS / \ CAS \ /
wve ____/ N we ____/ )
AO-A9 X ROW X AO-A9 X coumn® X
AUTO PRECHARGE
A0 X row X A0
NO PRECHARGE
BANK 1
ALl X X ALl X X
BANK 0
Write Command Precharge Command
CLK | ; | CLK | ; |
CKE HIGH CKE HIGH
cs \ / cs \ /
RAS 4 AN RAS \ /
CAS \ / CAS / \
WE \ / WE \ /
AQ-A9 X coumn® X AQ-A9 X X
AUTO PRECHARGE BANK 0 AND BANK 1
A0 A0 X
NO PRECHARGE BANK 0 OR BANK 1
BANK 1
ALl )4 X A1l X X
BANK 0
No-Operation Command Device Deselect Command
CLK | ; | CLK | ; |
CKE HIGH CKE HIGH
cs \ / cs / \
RAS 7 < RAS X X
cAs 4 N\ CAS X X
WE / \ WE X X
AO-A9 X X AO-A9 X X
A0 X X A0 X X
ALl X X ALl X X
Notes: [] pon't care
1. A8-A9 = Don't Care.
10 Integrated Circuit Solution Inc.
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COMMANDS (cont.)

Mode Register Set Command

CLK | ; |

CKE FioH
s N\ A
RAS N\ yA—
cas N\ yA—
We N\ A

AQ-A9 X op-coe X
A10 X opcooe X
All X OP-CODE X

Self-Refresh Command

Auto-Refresh Command
e L F L
CKE Hion

s\ A
RAS N\ YA
cAs N\ yA
wv_____/ N

AC-A9 X X
A10 X X
ALL X X

Power Down Command

o 1 77— w1
ce N\ CKE ALLoAnKs DLE\,
s T\ Y a— s X o X
rRas T\ Yo RAS X or X
cas N\ YA CAS X vor X
WE / \ WE __NoP X X
AO-A9 X X AO-A9 X X
A10 X X A10 X X
X X X X
Clock Suspend Command Burst Stop Command
CKE BANK(S) ACTIVE\, CKE HiGH
cs Xnor X s\ yA
RAS NEETED ¢ RAS 7 X
CAs NEETED¢ CAS 7 A}
we __Nop X X WE N\ YA
AO-A9 X X AO-A9 X X
A10 X X A10 X X
i X A M X X |:| Don't Care
Integrated Circuit Solution Inc. 11
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Mode Register Set Command
(CS, RAS, CAS, WE = LOW)

The IC42S516100 productincorporates a register that defines
the device operating mode. This command functions as a
data input pin that loads this register from the pins AO to
A11. When power is first applied, the stipulated power-on
sequence should be executed and then the IC42S516100
should be initialized by executing a mode register set
command.

Note that the mode register set command can be executed
only when both banks are in the idle state (i.e. deactivated).

Another command cannot be executed after a mode
register set command until after the passage of the period
tmcp, which is the period required for mode register set
command execution.

Active Command
(CS, RAS = LOW, CAS, WE= HIGH)

The IC42516100 includes two banks of 4096 rows each.
This command selects one of the two banks according to
the A11 pin and activates the row selected by the pins A0
to A10.

This command corresponds to the fall of the RAS signal
from HIGH to LOW in conventional DRAMs.

Precharge Command
(CS, RAS, WE = LOW, CAS = HIGH)

This command starts precharging the bank selected by
pins A10 and A11. When A10 is HIGH, both banks are
precharged at the same time. When A10 is LOW, the bank
selected by A11 is precharged. After executing this
command, the next command for the selected bank(s) is
executed after passage of the period trp, which is the
period required for bank precharging.

This command corresponds to the RAS signal from LOW
to HIGH in conventional DRAMs

Read Command
(CS, CAS = LOW, RAS, WE = HIGH)

This command selects the bank specified by the A11 pin
and starts a burst read operation at the start address
specified by pins A0 to A9. Data is output following CAS
latency.

The selected bank must be activated before executing this
command.

When the A10 pin is HIGH, this command functions as a
read with auto-precharge command. After the burst read
completes, the bank selected by pin A11 is precharged.
When the A10 pin is LOW, the bank selected by the A11 pin
remains in the activated state after the burst read completes.

Write Command
(CS, CAS, WE = LOW, RAS = HIGH)

When burst write mode has been selected with the mode
register set command, this command selects the bank
specified by the A11 pin and starts a burst write operation
at the start address specified by pins A0 to A9. This first
data must be input to the I/O pins in the cycle in which this
command.

The selected bank must be activated before executing this
command.

When A10 pin is HIGH, this command functions as a write
with auto-precharge command. After the burst write
completes, the bank selected by pin A11 is precharged.
When the A10 pin is low, the bank selected by the A11 pin
remains in the activated state after the burst write completes.

After the input of the last burst write data, the application
must wait for the write recovery period (topL, tbAL) to elapse
according to CAS latency.

Auto-Refresh Command
(CS, RAS, CAS = LOW, WE, CKE = HIGH)

This command executes the auto-refresh operation. The
row address and bank to be refreshed are automatically
generated during this operation.

Both banks must be placed in the idle state before executing
this command.

The stipulated period (trc) is required for a single refresh
operation, and no other commands can be executed
during this period.

The device goes to the idle state after the internal refresh
operation completes.

This command must be executed at least 4096 times every
64 ms.

This command corresponds to CBR auto-refresh in
conventional DRAMs.

12
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Self-Refresh Command
(CS, RAS, CAS, CKE = LOW, WE = HIGH)

This command executes the self-refresh operation. The
row address to be refreshed, the bank, and the refresh
interval are generated automatically internally during this
operation. The self-refresh operation is started by dropping
the CKE pin from HIGH to LOW. The self-refresh operation
continues as long as the CKE pin remains LOW and there
is no need for external control of any other pins. The self-
refresh operation is terminated by raising the CKE pin from
LOW to HIGH. The next command cannot be executed
until the device internal recovery period (trc) has elapsed.
After the self-refresh, since it is impossible to determine the
address of the last row to be refreshed, an auto-refresh
should immediately be performed for all addresses (4096
cycles).

Both banks must be placed in the idle state before executing
this command.

Burst Stop Command

(CS, WE, = LOW, RAS, CAS = HIGH)

The command forcibly terminates burst read and write
operations. When this command is executed during a burst

read operation, data output stops after the CAS latency
period has elapsed.

No Operation
(CS, = LOW, RAS, CAS, WE = HIGH)

This command has no effect on the device.

Device Deselect Command
(CS = HIGH)
This command does not select the device for an object of

operation. In other words, it performs no operation with
respect to the device.

Power-Down Command
(CKE =LOW)

When both banks are in the idle (inactive) state, or when at
least one of the banks is not in the idle (inactive) state, this
command can be used to suppress device power dissipation
by reducing device internal operations to the absolute
minimum. Power-down mode is started by dropping the
CKE pin from HIGH to LOW. Power-down mode continues
as long as the CKE pin is held low. All pins other than the
CKE pin are invalid and none of the other commands can
be executed in this mode. The power-down operation is
terminated by raising the CKE pin from LOW to HIGH. The
next command cannot be executed until the recovery
period (tcka) has elapsed.

Since this command differs from the self-refresh command
described above in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (treF). Thus
the maximum time that power-down mode can be held is
just under the refresh cycle time.

Clock Suspend
(CKE =LOW)

This command can be used to stop the device internal
clock temporarily during a read or write cycle. Clock
suspend mode is started by dropping the CKE pin from
HIGH to LOW. Clock suspend mode continues as long as
the CKE pin is held LOW. All input pins other than the CKE
pin are invalid and none of the other commands can be
executed in this mode. Also note that the device internal
state is maintained. Clock suspend mode is terminated by
raising the CKE pin from LOW to HIGH, at which point
device operation restarts. The next command cannot be
executed until the recovery period (tcka) has elapsed.

Since this command differs from the self-refresh command
described above in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (trReF). Thus
the maximum time that clock suspend mode can be held
is just under the refresh cycle time.

Integrated Circuit Solution Inc.
DR024-0C 12/02/2003
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COMMAND TRUTH TABLE"-2

CKE
Symbol  Command n1 n CS RAS CAS WE DQM A11 A10  A9-A0  I/On
MRS Mode Register Set®4 H X L L L L X OP CODE X
REF Auto-Refresh® H H L L L H X X X X HIGH-Z
SREF Self-Refresh®9 H L L L L H X X X X HIGH-Z
PRE Precharge Selected Bank H X L L H L X BS L X X
PALL Precharge Both Banks H X L L H L X X H X X
ACT Bank Activate® H X L L H H X BS Row Row X
WRIT Write H X L H L L X BS L Column® X
WRITA Write With Auto-Precharge® H X L H L L X BS H Columnt® X
READ Read® H X L H L H X BS L Column® X
READA Read With Auto-Precharge® H X L H L H X BS H Columnt® X
BST Burst Stop® H X L H H L X X X X X
NOP No Operation H X L H H H X X X X X
DESL Device Deselect H X H X X X X X X X X
SBY Clock Suspend / Standby Mode L X X X X X X X X X X
ENB Data Write / Output Enable H X X X X X L X X X Active
MASK Data Mask / Output Disable H X X X X X H X X X HIGH-Z
DQM TRUTH TABLE"?
CKE DQM

Symbol Command n1 n UPPER LOWER

ENB Data Write / Output Enable H X L L

MASK Data Mask / Output Disable H X H H

ENBU Upper Byte Data Write / Output Enable H X L X

ENBL Lower Byte Data Write / Output Enable H X X L

MASKU Upper Byte Data Mask / Output Disable H X H X

MASKL Lower Byte Data Mask / Output Disable H X X H

CKE TRUTH TABLE®"?
CKE

Symbol  Command Current State n1 n CS RAS CAS WE A11 A10 A9-A0
SPND Start Clock Suspend Mode Active H L X X X X X X X

— Clock Suspend Other States L L X X X X X X X

— Terminate Clock Suspend Mode Clock Suspend L H X X X X X X X

REF Auto-Refresh Idle H H L L L H X X X
SELF Start Self-Refresh Mode ldle H L L L L H X X X
SELFX  Terminate Self-Refresh Mode Self-Refresh L H L H H H X X X

L H H X X X X X X
PDWN Start Power-Down Mode Idle H L L H H H X X X
H L H X X X X X X
— Terminate Power-Down Mode Power-Down L H X X X X X X X

14 Integrated Circuit Solution Inc.
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OPERATION COMMAND TABLE"2

Current State  Command Operation CS RAS CAS WE A11 A10 A9-A0
ldle DESL No Operation or Power-Down(?) H X X X X X X
NOP No Operation or Power-Down(' L H H H X X X
BST No Operation or Power-Down L H H L X X X
READ / READA lllegal L H L H VvV Vv v®
WRIT/WRITA lllegal L H L L v vV o vm®
ACT Row Active L L H H V VvV Vv®
PRE/PALL No Operation L L H L v V. X
REF/SELF Auto-Refresh or Self-Refresh™ L L L H X X X
MRS Mode Register Set L L L L OP CODE
Row Active DESL No Operation H X X X X X X
NOP No Operation L H H H X X X
BST No Operation L H H L X X X
READ/READA Read Start™ L H L H V VvV Vv®
WRIT/WRITA Write Start('” L H L L vV vV vm®
ACT lllegal™® L L H H V VvV Vv®
PRE/PALL Precharge!"® L L H L v V. X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read DESL Burst Read Continues, Row Active When Done H X X X X X X
NOP Burst Read Continues, Row Active When Done L H H H X X X
BST Burst Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Interrupted, Read Restart After Interrupt('® L H L H vV vV Ve
WRIT/WRITA Burst Interrupted Write Start After Interrupt(*.'®) L H L L vV vV Ve
ACT lllegal™® L L H H V VvV Vv®
PRE/PALL Burst Read Interrupted, Precharge After Interrupt L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL Burst Write Continues, Write Recovery When Done H X X X X X X
NOP Burst Write Continues, Write Recovery When Done L H H H X X X
BST Burst Write Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Write Interrupted, Read Start After Interrupt(1® L H L H vV vV Ve
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt('® L H L L vV vV Ve
ACT lllegal™® L L H H V VvV Vv®
PRE/PALL Burst Write Interrupted, Precharge After Interrupt L L H L \Y v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read With DESL Burst Read Continues, Precharge When Done H X X X X X X
Auto- NOP Burst Read Continues, Precharge When Done L H H H X X X
Precharge BST lllegal L H H L X X X
READ/READA lllegal L H L H V VvV Vv®
WRIT/WRITA lllegal L H L L v vV Vv®
ACT lllegal® L L H H V VvV Vv®
PRE/PALL lllegal® L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Integrated Circuit Solution Inc.
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OPERATION COMMAND TABLE"2

Current State Command Operation CS RAS CAS WE A11 A10 A9-A0
Write With DESL Burst Write Continues, Write Recovery And Precharge  H X X X X X X
Auto-Precharge When Done
NOP Burst Write Continues, Write Recovery And Precharge L H H H X X X
BST lllegal L H H L X X X
READ/READA lllegal L H L H V VvV Vv®
WRIT/WRITA lllegal L H L L vV vV o vm®
ACT lllegal® L L H H V VvV Vv®
PRE/PALL lllegal® L L H L v V. X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OPCODE
Row Precharge DESL No Operation, Idle State After trp Has Elapsed H X X X X X X
NOP No Operation, Idle State After trp Has Elapsed L H H H X X X
BST No Operation, Idle State After trp Has Elapsed L H H L X X X
READ/READA lllegal® L H L H V VvV Vv®
WRIT/WRITA lllegal® L H L L vV vV vm®
ACT lllegal® L L H H V VvV Vv®
PRE/PALL No Operation, Idle State After trr Has Elapsed® L L H L vV V. X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Immediately ~ DESL No Operation, Row Active After treo Has Elapsed H X X X X X X
Following NOP No Operation, Row Active After treo Has Elapsed L H H H X X X
Row Active BST No Operation, Row Active After treo Has Elapsed L H H L X X X
READ/READA lllegal® L H L H V VvV Vv®
WRIT/WRITA lllegal® L H L L v vV Vv®
ACT lllegal(®1 L L H H V VvV Vv®
PRE/PALL lllegal® L L H L v V. X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL No Operation, Row Active After torL Has Elapsed H X X X X X X
Recovery NOP No Operation, Row Active After topL Has Elapsed L H H H X X X
BST No Operation, Row Active After torL Has Elapsed L H H L X X X
READ/READA Read Start L H L H V VvV Vv®
WRIT/WRITA Write Restart L H L L v vV Vv®
ACT lllegal™® L L H H V VvV Vv®
PRE/PALL lllegal® L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

16 Integrated Circuit Solution Inc.
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OPERATION COMMAND TABLE"2

Current State  Command Operation CS RAS CAS WE A11 A10 A9-A0

Write Recovery DESL No Operation, Idle State After toaL Has Elapsed H X X X X X X

With Auto- NOP No Operation, Idle State After toaL Has Elapsed L H H H X X X

Precharge BST No Operation, Idle State After toaL Has Elapsed L H H L X X X
READ/READA lllegal™® L H L H V Vv
WRIT/WRITA lllegal® L H L L \Y VooV
ACT lllegal™® L L H H v Vv
PRE/PALL lllegal® L L H L V V X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Refresh DESL No Operation, Idle State After trr Has Elapsed H X X X X X X
NOP No Operation, Idle State After trp Has Elapsed L H H H X X X
BST No Operation, Idle State After trp Has Elapsed L H H L X X X
READ/READA lllegal L H L H \Y VooV
WRIT/WRITA lllegal L H L L v Vv
ACT lllegal L L H H v Vv
PRE/PALL lllegal L L H L \Y \Y X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Mode Register DESL No Operation, Idle State After tmco Has Elapsed H X X X X X X

Set NOP No Operation, Idle State After tuco Has Elapsed L H H H X X X
BST No Operation, Idle State After tuco Has Elapsed L H H L X X X
READ/READA lllegal L H L H \Y Vv
WRIT/WRITA lllegal L H L L \Y Vv
ACT lllegal L L H H v Vv
PRE/PALL lllegal L L H L \Y \Y X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Notes:

1. H: HIGH level input, L: LOW level input, X: HIGH or LOW level input, V: Valid data input

2. Allinput signals are latched on the rising edge of the CLK signal.

3. Both banks must be placed in the inactive (idle) state in advance.

4. The state of the A0 to A11 pins is loaded into the mode register as an OP code.

5. The row address is generated automatically internally at this time. The 1/O pin and the address pin data is ignored.

6. During a self-refresh operation, all pin data (states) other than CKE is ignored.

7. The selected bank must be placed in the inactive (idle) state in advance.

8. The selected bank must be placed in the active state in advance.

9. This command is valid only when the burst length set to full page.

10. This is possible depending on the state of the bank selected by the A11 pin.

11. Time to switch internal busses is required.

12. The 1C42S16100 can be switched to power-down mode by dropping the CKE pin LOW when both banks in the idle state.
Input pins other than CKE are ignored at this time.

13. The 1IC42S16100 can be switched to self-refresh mode by dropping the CKE pin LOW when both banks in the idle state.
Input pins other than CKE are ignored at this time.

14. Possible if trrD is satisfied.

15. lllegal if tras is not satisfied.

16. The conditions for burst interruption must be observed. Also note that the IC42S16100 will enter the precharged state
immediately after the burst operation completes if auto-precharge is selected.

17. Command input becomes possible after the period trco has elapsed. Also note that the IC42S16100 will enter the
precharged state immediately after the burst operation completes if auto-precharge is selected.

18. A8,A9 =don't care.

Integrated Circuit Solution Inc. 17
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1C42S516100
CKE RELATED COMMAND TRUTH TABLE®
CKE o

Current State Operation n1 n CS RAS CAS WE A11 A10 A9-A0

Self-Refresh Undefined H X X X X X X X X
Self-Refresh Recovery® L H H X X X X X X
Self-Refresh Recovery® L H L H H X X X X
lllegal® L H L H L X X X X
lllegal® L H L L X X X X X
Self-Refresh L L X X X X X X X

Self-Refresh Recovery  Idle State After trc Has Elapsed H H H X X X X X X
Idle State After trc Has Elapsed H H L H H X X X X
lllegal H H L H L X X X X
lllegal H H L L X X X X X
Power-Down on the Next Cycle H L H X X X X X X
Power-Down on the Next Cycle H L L H H X X X X
lllegal H L L H L X X X X
lllegal H L L L X X X X X
Clock Suspend Termination on the Next Cycle @ L H X X X X X X X
Clock Suspend L L X X X X X X X

Power-Down Undefined H X X X X X X X X
Power-Down Mode Termination, Idle After L H X X X X X X X
That Termination®
Power-Down Mode L L X X X X X X X

Both Banks Idle No Operation H H H X X X X X X
See the Operation Command Table H H L H X X X X X
Bank Active Or Precharge H H L L H X X X X
Auto-Refresh H H L L L H X X X
Mode Register Set H H L L L L OP CODE
See the Operation Command Table H L H X X X X X X
See the Operation Command Table H L L H X X X X X
See the Operation Command Table H L L L H X X X X
Self-Refresh® H L L L L H X X X
See the Operation Command Table H L L L L L OP CODE
Power-Down Mode® L X X X X X X X X

Other States See the Operation Command Table H H X X X X X X X
Clock Suspend on the Next Cycle) H L X X X X X X X
Clock Suspend Termination on the Next Cycle L H X X X X X X X
Clock Suspend Termination on the Next Cycle L L X X X X X X X

Notes:

1. H: HIGH level input, L: LOW level input, X: HIGH or LOW level input

2. The CLK pin and the other input are reactivated asynchronously by the transition of the CKE level from LOW to HIGH. The
minimum setup time (tcka) required before all commands other than mode termination must be satisfied.

3. Both banks must be set to the inactive (idle) state in advance to switch to power-down mode or self-refresh mode.

4. The input must be command defined in the operation command table.

18
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1C42S16100
TWO BANKS OPERATION COMMAND TRUTH TABLE!"-?
o Previous State Next State
Operation CS RAS CAS WE A11 A10 A9-A0 BANKO BANK1  BANKO BANK1
DESL H X X X X X X Any Any Any Any
NOP L H H H X X X Any Any Any Any
BST L H H L X X X RWA 1A A IIA
| IIA | IIA
A RWIA IIA A
IIA | IIA |
READ/READA L H L H H H caA® A RMWIA A RP
H H CA® RIW A A RP
H L CA® A RMWIA IIA R
H L CA® RIW A A R
L H CcA® RWA 1A RP A
L H cA® A RIW RP A
L L CA® RWA 1A R /A
L L CcA® A RIW R A
WRIT/WRITA L H L L H H caA® A RWA A WP
H H CA® RIW A A WP
H L CA® A RMWIA IIA w
H L CA® RIW A A W
L H CA® RWA 1A WP A
L H CA® A RIW WP A
L L CA® RWA 1A W A
L L CA® A RIW w A
ACT L L H H H RA RA Any | Any A
L RA RA [ Any A Any
PRE/PALL L L H L X H X RW/AIL 1A | |
X H X A RW/A/I | |
H L X A RW/AI IIA |
H L X RW/AIL 1A RIWIAI |
L L X RW/AIL 1A | IIA
L L X A RW/A/I | RIWIAI
REF L L L X X X | | | |
MRS L L L L OPCODE | | | |
Notes:

1. H: HIGH level input, L: LOW level input, X: HIGH or LOW level input, RA: Row Address, CA: Column

Address

2. The device state symbols are interpreted as follows:

| Idle (inactive state)
A Row Active State
R Read
w Write
RP Read With Auto-Precharge
WP  Write With Auto-Precharge
Any Any State
3. CA: A8,A9 = don't care.

Integrated Circuit Solution Inc.
DR024-0C 12/02/2003

19



®
1IC42516100 (€

SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)

SREF entry

SREF exit

MODE
REGISTER
SET

AUTO
REFRESH

ACTIVE
POWER
DOWN

BANK

ACTIVE BST

BST

CKE_

CKE

READ WITH CKE

AUTO
PRECHARGE

WRITE WITH

PRE-
CHARGE

POWER APPLIED =y POWER ON

Automatic transition following the
> completion of command execution.

——» Transition due to command input.
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Device Initialization At Power-On
(Power-On Sequence)

As is the case with conventional DRAMs, the IC42S516100
product must be initialized by executing a stipulated power-
on sequence after power is applied.

After power is applied and Vcc and VccQ reach their
stipulated voltages, set and hold the CKE and DQM pins
HIGH for 100 ps. Then, execute the precharge command
to precharge both bank. Next, execute the auto-refresh
command twice or more and define the device operation
mode by executing a mode register set command.

The mode register set command can be also set before
auto-refresh command.

Mode Register Settings

The mode register set command sets the mode register.
When this command is executed, pins A0 to A9, A10, and
A11 function as data input pins for setting the register, and
this data becomes the device internal OP code. This OP
code has four fields as listed in the table below.

Input Pin Field
A11, A10, A9, A8 Mode Options
AB, A5, A4 CAS Latency
A3 Burst Type
A2, A1, AO Burst Length

Note that the mode register set command can be executed
only when both banks are in the idle (inactive) state. Wait
at least two cycles after executing a mode register set
command before executing the next command.

CAS Latency

During a read operation, the between the execution of the
read command and data output is stipulated as the CAS
latency. This period can be set using the mode register set
command. The optimal CAS latency is determined by the
clock frequency and device speed grade (-10/12). See the
"Operating Frequency / Latency Relationships" item for
details on the relationship between the clock frequency
and the CAS latency. See the table on the next page for
details on setting the mode register.

Burst Length

When writing or reading, data can be input or output data
continuously. In these operations, an address is input only
once and that address is taken as the starting address
internally by the device. The device then automatically
generates the following address. The burst length field in
the mode register stipulates the number of data items input
or output in sequence. In the IC42S16100 product, a burst
length of 1, 2, 4, 8, or full page can be specified. See the
table on the next page for details on setting the mode
register.

Burst Type

The burst data order during a read or write operation is
stipulated by the burst type, which can be set by the mode
register set command. The 1C42S516100 product supports
sequential mode and interleaved mode burst type settings.
See the table on the next page for details on setting the
mode register. See the "Burst Length and Column Address
Sequence" item for details on I/O data orders in these
modes.

Write Mode

Burst write or single write mode is selected by the OP code
(A11, A10, A9) of the mode register.

A burst write operation is enabled by setting the OP code
(A11, A10, A9) to (0,0,0). A burst write starts on the same
cycle as a write command set. The write start address is
specified by the column address and bank select address
at the write command set cycle.

A single write operation is enabled by setting OP code
(A11, A10, A9) to (0,0,1). In a single write operation, data
is only written to the column address and bank select
address specified by the write command set cycle without
regard to the bust length setting.

Integrated Circuit Solution Inc.
DR024-0C 12/02/2003
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MODE REGISTER

Address Bus

11 10 9 8 7 6 5 4 3 2 1 0 Mode Reaister (M
| r X
WRITE MODE LT MODE BT BL ode Register (Mx)
M2 M1 MO Sequential Interleaved
Burst Length 0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
_ 0 1 1 8 8
1 0 0 Reserved Reserved
1 0 1 Reserved Reserved
1 1 0 Reserved Reserved
1 1 1 Full Page Reserved
M3 Type
Burst Type 0 Sequential
1 Interleaved
M6 M5 M4  CASLatency
Latency Mode 0 0 0 Reserved
0 0 1 Reserved
0 1 0 2
0 1 1 3
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
M11 M10 M9 M8 M7 Write Mode
0 0 0 0 0 Burst Read & Burst Write
0 0 1 0 0 Burst Read & Single Write
others Reserved
22 Integrated Circuit Solution Inc.
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BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address Address Sequence
BurstLength A2 A1 A0 Sequential Interleaved
2 X X 0 0-1 0-1
X X 1 1-0 1-0
4 X 0 0 0-1-2-3 0-1-2-3
X 0 1 1-2-3-0 1-0-3-2
X 1 0 2-3-0-1 2-3-0-1
X 1 1 3-0-1-2 3-2-1-0
8 0 0 0 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0 0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
0 1 0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
0 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 0 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1 0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
1 1 0 6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1 1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Full Page n n n Cn, Cn+1, Cn+2 None
(256) Cn+3,Cn+4.....
...Cn-1(Cn+255),
Cn(Cn+256).....
Notes:

1. The burst length in full page mode is 256.

Integrated Circuit Solution Inc.

DR024-0C 12/02/2003

23



1IC42S16100

BANK SELECT AND PRECHARGE ADDRESS ALLOCATION

Row X0 — Row Address
X1 — Row Address
X2 — Row Address
X3 — Row Address
X4 — Row Address
X5 — Row Address
X6 — Row Address
X7 — Row Address
X8 — Row Address
X9 — Row Address
X10 0 Precharge of the Selected Bank (Precharge Command) Row Address
1 Precharge of Both Banks (Precharge Command) (Active Command)
X11 0 Bank 0 Selected (Precharge and Active Command)
1 Bank 1 Selected (Precharge and Active Command)
Column YO — Column Address
Y1 — Column Address
Y2 — Column Address
Y3 — Column Address
Y4 — Column Address
Y5 — Column Address
Y6 — Column Address
Y7 — Column Address
Y8 — Don't Care
Y9 — Don't Care
Y10 0 Auto-Precharge - Disabled
1 Auto-Precharge - Enables
Y11 0 Bank 0 Selected (Read and Write Commands)
1 Bank 1 Selected (Read and Write Commands)

24
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Burst Read

The read cycle is started by executing the read command.
The address provided during read command execution is
used as the starting address. First, the data corresponding
to this address is output in synchronization with the clock
signal after the CAS latency period. Next, data corresponding
to an address generated automatically by the device is
output in synchronization with the clock signal.

The output buffers go to the LOW impedance state CAS
latency minus one cycle after the read command, and go
to the HIGH impedance state automatically after the last
data is output. However, the case where the burst length

is a full page is an exception. In this case the output buffers
must be set to the high impedance state by executing a
burst stop command.

Note that upper byte and lower byte output data can be
masked independently under control of the signals applied
to the U/LDQM pins. The delay period (tamp) is fixed at two,
regardless of the CAS latency setting, when this function
is used.

The selected bank must be set to the active state before
executing this command.

commanD _XreaD a0

+— tQMD=2 —>

uDQM

LDQM

(Dour AOYX:

1/08-1/015 { )

READ (CA=A, BANK 0)  DATA MASK (LOWER
DATA MASK (UPPER BYTE)

CAS latency = 2, burst length = 4

BYTE)

Burst Write

The write cycle is started by executing the command. The
address provided during write command execution is used
as the starting address, and at the same time, data for this
address is input in synchronization with the clock signal.

Next, data is input in other in synchronization with the clock
signal. During this operation, data is written to address
generated automatically by the device. This cycle terminates
automatically after a number of clock cycles determined by
the stipulated burst length. However, the case where the
burst length is a full page is an exception. In this case the
write cycle must be terminated by executing a burst stop
command. The latency for I/O pin data input is zero,

regardless of the CAS latency setting. However, a wait
period (write recovery: torL) after the last data input is
required for the device to complete the write operation.

Note that the upper byte and lower byte input data can be
masked independently under control of the signals applied
to the U/LDQM pins. The delay period (tomp) is fixed at
zero, regardless of the CAS latency setting, when this
function is used.

The selected bank must be set to the active state before
executing this command.

CLK

COMMAND _YWRITEX

I/O—(blNO X DINlX D|N2X D|N3)

N BURST LENGTH )

CAS latency = 2,3, burst length = 4

Integrated Circuit Solution Inc.
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Read With Auto-Precharge

The read with auto-precharge command first executes a
burst read operation and then puts the selected bank in the
precharged state automatically. After the precharge com-
pletes, the bank goes to the idle state. Thus this command
performs a read command and a precharge command in
a single operation.

During this operation, the delay period (traL) between the
last burst data output and the start of the precharge
operation differs depending on the CAS latency setting.

When the CAS latency setting is two, the precharge
operation starts on one clock cycle before the last burst
data is output (traL = —1). When the CAS latency setting is

three, the precharge operation starts on two clock cycles
before the last burst data is output (traL = —2). Therefore,
the selected bank can be made active after a delay of trp
from the start position of this precharge operation.

The selected bank must be set to the active state before
executing this command.

The auto-precharge function is invalid if the burst length is
set to full page.

CAS Latency 3 2
tpQL —2 —1

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burst length = 4

CLK |
COMMAND :>(READA X X acTto X
<—tPQL—>l :
110 IDOUT 0 )X Dout 1 ) Dout 2 ) Dout 3)
: . A. :

PRECHARGE START € IRP——>

CLK |
coMmaAND _YReaDATY YACT 0
4—-—'[PQL—>
110 4 DOUT o X Dour 1X Dour 2X Dour 3)

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 3, burst length = 4

PRECHARGE START/ <«

tRP

26
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Write With Auto-Precharge

The write with auto-precharge command first executes a
burst write operation and then puts the selected bank in the
precharged state automatically. After the precharge
completes the bank goes to the idle state. Thus this
command performs a write command and a precharge
command in a single operation.

During this operation, the delay period (tpaL) between the
last burst data input and the completion of the precharge
operation differs depending on the CAS latency setting.
The delay (tpaL) is trp plus one CLK period. That is, the
precharge operation starts one clock period after the last
burst data input.

Therefore, the selected bank can be made active after a
delay of tpaL.

The selected bank must be set to the active state before
executing this command.

The auto-precharge function is invalid if the burst length is
set to full page.

CAS Latency 3 2
tbAL 1CLK 1CLK
+tRP +tRP

CLK

X,;\CTOX

COMMAND _YWRITE AQX

PRECHARGE START

WRITE WITH AUTO-PRECHARGE -

I/O—( blNO X DIN1 X DIN 2 X.DIN3 )

< trRP >

(BANK 0)

CAS latency = 2, burst length = 4

tDAL ——»

CLK

COMMAND :>(WRITE AOX

110 = ISINO Y bin1 Y DIN2 X:DIN3 )—/

XACT 0

PRECHARGE START

AN DU

tRP

WRITE WITH AUTO-PRECHARGE -
(BANK 0)

CAS latency = 3, burst length = 4

X.

tDAL

Integrated Circuit Solution Inc.
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Interval Between Read Command

A new command can be executed while a read cycle is in
progress, i.e., before that cycle completes. When the
second read command is executed, after the CAS latency
has elapsed, data corresponding to the new read command
is output in place of the data due to the previous read
command.

The interval between two read command (tccp) must be at
least one clock cycle.

The selected bank must be set to the active state before
executing this command.

e _ L LI 1L

COMMAND :)(READ AOXR.EAD BOYC

I/1O

{Dout A0 Dout BOX Dout BLYDout B2 X Dout B3y——

«——>tCCD
READ (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 2, burst length = 4

Interval Between Write Command

A new command can be executed while a write cycle is in
progress, i.e., before that cycle completes. At the point the
second write command is executed, data corresponding
to the new write command can be input in place of the data
for the previous write command.

The interval between two write commands (tccp) must be
at least one clock cycle.

The selected bank must be set to the active state before
executing this command.

ST e I B

‘«——»! tCCD

COMMAND :>(W.RITE A WRITE BOX

N\
/

CAS latency = 2, burst length = 4

A\ \
110 = Din A0 Y Din B0 X Din BL X Din B2 X Din B3

WRITE (CA=A, BANK 0) WRITE (CA=B, BANK 0)

28
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Interval Between Write and Read Commands

A new read command can be executed while a write cycle The interval (tccp) between command must be at least one
is in progress, i.e., before that cycle completes. Data clock cycle.
corresponding to the new read command is output after The selected bank must be set to the active state before

the CAS latency has elapsed from the point the new read
command was executed. The I/On pins must be placed in
the HIGH impedance state at least one cycle before data
is output during this operation.

executing this command.

CLK I

«—» tCCD

COMMAND _ YWRITE AWREAD BOX

\A \
1/10 —( DIN AO X )—Z(DOUT BOXDOUT BlXDOUT BZXDOUT 83)—

HI-

WRITE (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 2, burst length = 4

CLK |

‘«—»tCCD

COMMAND XW%

Y :
110 —{ Din A0 X X )T(Dow B0 Dout BLY{ Dout B2){ DouT B3 e

WRITE (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 3, burst length = 4 |:| Don't Care

Integrated Circuit Solution Inc. 29
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Interval Between Read and Write Commands

A read command can be interrupted and a new write
command executed while the read cycle is in progress, i.
e., before that cycle completes. Data corresponding to the
new write command can be input at the point new write
command is executed. To prevent collision between input
and output data at the 1/0n pins during this operation, the

output data must be masked using the U/LDQM pins. The
interval (tccp) between these commands must be at least
one clock cycle.

The selected bank must be set to the active state before
executing this command.

TS o B B

«——» tcCD

COMMAND :)(ﬁEAD 70 YOWRITE BOX

U/LDQM E \

CAS latency = 2, 3, burst length = 4

: Y
L HI-Z
/O =————( DN B0 X Din B1 ) Din B2 X DIN B3 )

READ (CA=A, BANK 0) WRITE (CA=B, BANK 0)
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Precharge

The precharge command sets the bank selected by pin
A11 to the precharged state. This command can be
executed at a time tras following the execution of an active
command to the same bank. The selected bank goes to the
idle state at a time trp following the execution of the
precharge command, and an active command can be
executed again for that bank.

If pin A10 is low when this command is executed, the bank

Read Cycle Interruption
Using the Precharge Command

A read cycle can be interrupted by the execution of the
precharge command before that cycle completes. The
delay time (traL) from the execution of the precharge
command to the completion of the burst output is the clock
cycle of CAS latency.

selected by pin A11 will be precharged, and if pin A10 is CAS Latency 3 2
HIGH, both banks will be precharged at the same time. traL 3 2
This input to pin A11 is ignored in the latter case.
CLK |
: > tRQL %
COMMAND :>(READ A0 X W PREO X
/0 {Dout A0YDout ATY Dout A2) —
READ (CA=A, BANK 0) PRECHARGE (éANK 0)
CAS latency = 2, burst length = 4
CLK |
: > tRQL X
COMMAND >< READ A0 >< PREO
/0 : {Dout A0OXDout ATY DouT A2)—i —
READ (CA=A, BANK 0) " PRECHARGE (BANK 0) :
CAS latency = 3, burst length = 4

Integrated Circuit Solution Inc.
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Write Cycle Interruption Using the
Precharge Command

A write cycle can be interrupted by the execution of the
precharge command before that cycle completes. The
delay time (twoL) from the precharge command to the point
where burst input is invalid, i.e., the point where input data
is no longer written to device internal memory is zero clock
cycles regardless of the CAS.

To inhibit invalid write, the DQM signal must be asserted
HIGH with the precharge command.

This precharge command and burst write command must
be of the same bank, otherwise it is not precharge interrupt
but only another bank precharge of dual bank operation.

Inversely, to write all the burst data to the device, the
precharge command must be executed after the write data
recovery period (torL) has elapsed. Therefore, the
precharge command must be executed on one clock cycle
that follows the input of the last burst data item.

CAS Latency 3 2
twoL 0 0
topL
ce | L1 L1 L4 L J L4 L1
: i‘/tWDL=0

COMMAND

DQM

WRITE (CA=A, BANK 0)
CAS latency = 2, 3, burst length = 4

: y
/O = DN A0 X DIN ALY DIN A2 }(DIN A3 )

MASKED BY DQM
PRECHARGE (BANK 0)

CLK LI L |

« tDPL—>

COMMAND _YWRITE A

X P3EOX

WRITE (CA=A, BANK 0)
CAS latency = 2, 3, burst length =4

110 — DIN AQ X Din ALY Din A2 Y DIy A3 )

PRECHARGE (BANK 0)

32
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Read Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1C42S16100 can output data continuously from the
burst start address (a) to location a+255 during a read
cycle in which the burst length is set to full page. The
IC42S16100 repeats the operation starting at the 256th
cycle with the data output returning to location (a) and
continuing with a+1, a+2, a+3, etc. A burst stop command
must be executed to terminate this cycle. A precharge
command must be executed within the ACT to PRE
command period (tras max.) following the burst stop
command.

After the period (treD) required for burst data output to stop
following the execution of the burst stop command has
elapsed, the outputs go to the HIGH impedance state. This
period (trep) is two clock cycle when the CAS latency is two
and three clock cycle when the CAS latency is three.

CAS Latency 3 2

trRBD

CLK | | Lﬂ

.". -

- tRBD

coMMAND _YREAD A0

T

X :‘BST X

READ (CA=A, BANK 0) 7

CAS latency = 2, burst length = full page

| : 4 D.OUTAO DouTt A0 X DouT Al bOUTAZ Dout A3 E
10— € Xpour Ay Do A2) DovT AY———

BURST STOP

CLK

L

‘«———— tRBD —————>

COMMAND

READ A0 X

X=X

. DouT A0 | |DouT A0 Dout A2 X DouTt A3
I/1O ; N XD.OUT AlX X )—m

READ (CA=A, BANK 0)

CAS latency = 3, burst length = full page

BURST STOP

Integrated Circuit Solution Inc.
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Write Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1C42S16100 can input data continuously from the
burst start address (a) to location a+255 during a write
cycle in which the burst length is set to full page. The
IC42516100 repeats the operation starting at the 256th
cycle with data input returning to location (a) and continuing
with a+1, a+2, a+3, etc. A burst stop command must be
executed to terminate this cycle. A precharge command

must be executed within the ACT to PRE command period
(tras max.) following the burst stop command. After the
period (tweb) required for burst data input to stop following
the execution of the burst stop command has elapsed, the
write cycle terminates. This period (twsbp) is zero clock
cycles, regardless of the CAS latency.

CLK_! L L L

COMMAND _YWRITE A

CAS latency = 2, 3, burst length = full page

; WBD=0 | oo
X BsT Y Preo X
v v INVALID DATA
110 — Din A0 X DinAL || DinA X DinAL Y Din A2 ) H—
READ. (CA=A, BANK 0) BURS.T STOP PRECHARGE (BANK 0)

|:| Don't Care

Burst Data Interruption Using the
U/LDQM Pins (Read Cycle)

Burst data output can be temporarily interrupted (masked)
during a read cycle using the U/LDQM pins. Regardless of
the CAS latency, two clock cycles (tawp) after one of the U/
LDQM pins goes HIGH, the corresponding outputs go to
the HIGH impedance state. Subsequently, the outputs are
maintained in the high impedance state as long as that U/
LDQM pin remains HIGH. When the U/LDQM pin goes

LOW, output is resumed at a time tamp later. This output
control operates independently on a byte basis with the
UDQM pin controlling upper byte output (pins
1/08-1/015) and the LDQM pin controlling lower byte
output (pins 1/00 to 1/07).

Since the U/LDQM pins control the device output buffers
only, the read cycle continues internally and, in particular,
incrementing of the internal burst counter continues.

READ‘ (CA=A, BAI;IK 0)
CAS latency = 2, burst length = 4 DATAMASK (UPPER BYTE)

CLKIIIIIIIIIIIIIIII
COMMAND :>(READ o)X
<—tQMD 2—»
UDQM / \5
LDQM Va \
1/08-1/015 @._(DOUT AZXDOUT AS)—
1/00-1/10 7 (D.OUT AOXDOUT Al)

DATA MASK (LOWER BYTE)

HI-Z

34
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Burst Data Interruption U/LDQM Pins
(Write Cycle)

Burst data input can be temporarily interrupted (muted )
during a write cycle using the U/LDQM pins. Regardless
of the CAS latency, as soon as one of the U/LDQM pins
goes HIGH, the corresponding externally applied input
data will no longer be written to the device internal circuits.
Subsequently, the corresponding input continues to be
muted as long as that U/LDQM pin remains HIGH.

The 1C42S516100 will revert to accepting input as soon as

that pin is dropped to LOW and data will be written to the
device. This input control operates independently on a
byte basis with the UDQM pin controlling upper byte input
(pin /08 to 1/015) and the LDQM pin controlling the lower
byte input (pins I/O0 to 1/07).

Since the U/LDQM pins control the device input buffers
only, the cycle continues internally and, inparticular,
incrementing of the internal burst counter continues.

e | L L1 LJ 4 J J 11
COMMAND )@RlTE AOX |
UDQM / \_
tDMD:Oi
LDQM / A\
Y

/08-1/015 { X bin ALY Din AZX.DIN A3 Yoo

4

1/00-1/07 {Din A0 X

WRITE (CA=A, BANK 0)  DATA MASK (LOWER BYTE)

DATA MASK (UPPER BYTE)
CAS latency = 2, burstlength =4

X X Din A3 )

[] pon't care

Burst Read and Single Write

The burst read and single write mode is set up using the
mode register set command. During this operation, the
burst read cycle operates normally, but the write cycle only
writes a single data item for each write cycle. The CAS
latency and DQM latency are the same as in normal mode.

CLK

COMMAND XWRWE@X

\

/T~ A\
110 { .DIN A0 )
WRITE (CA=A, BANK 0)

CAS latency =2, 3

Integrated Circuit Solution Inc.
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Bank Active Command Interval

When the selected bank is precharged, the period trp has that bank within the ACT to PRE command period (tras
elapsed and the bank has entered the idle state, the bank max). Also note that a precharge command cannot be
can be activated by executing the active command. If the executed for an active bank before tras (min) has elapsed.

other bank is in the idle state at that time, the active
command can be executed for that bank after the period
trRRD has elapsed. At that point both banks will be in the
active state. When a bank active command has been
executed, a precharge command must be executed for

S v N T

- tRRD

coMMAND X ACT 0 )

After a bank active command has been executed and the
trcd period has elapsed, read write (including auto-
precharge) commands can be executed for that bank.

X'iACT 1 X

BANK ACTIVE (BANK 0) BANK ACTIVE (BANK 1)

c L L L4 4 4 Jd J 1
E: tRCD >
COMMAND :><ACT 0 X Y READ 0)
m Iatency =3 BANK AC;I'IVE (BANK 0) BANK ACTIVE (BANK 0)
Clock Suspend
When the CKE pin is dropped from HIGH to LOW during a The next command cannot be executed until the recovery
read or write cycle, the IC42S16100 enters clock suspend period (tcka) has elapsed.

mode on the next CLK rising edge. This command reduces
the device power dissipation by stopping the device internal
clock. Clock suspend mode continues as long as the CKE
pin remains low. In this state, all inputs other than CKE pin
are invalid and no other commands can be executed. Also,
the device internal states are maintained. When the CKE
pin goes from LOW to HIGH clock suspend mode is
terminated on the next CLK rising edge and device operation
resumes.

Since this command differs from the self-refresh command
described previously in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (tref). Thus the
maximum time that clock suspend mode can be held is just
under the refresh cycle time.

i Y :
CKE /'

coMmanD X Reapo X

110 ( bOUT OX . DouT 1 XbOUT 2X bOUT 3)—

RI.EAD (BANK 0) . CLOCK SU.SPEND
CAS latency = 2, burst length = 4
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OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

T0 T1 T2 T3 ) T10 ) T17 T18 T19 T20
ok | | I 1 | | |
—| tcHl [« J) J)
[e— tCK—> < tcL ﬂ
CKE HIGH JJ
tcs »>|< {CH I7d
~c y \
s N1/ T\ A\ /A /7”(\ L/ | \\1// \_
tcs tCH 4
RAS \ | /£ \ | / /I}I / /}” \ | / \ | /
tcs tCH B
oS 7T\ \ | [\ | / 7T\
1CS Tt tCH | P p | |
i \ | / 7 T |/ 7T\
| | f AT W |
AO-A9 I [ Xcooe X X row X
| tastesbotin | | 7 | L tsteojertn | | |
AL0 (AN I I Xcooe X ) €D,
| | | o | T wsreloru | BANK 1 |
AllL IJ ,,,’ X cone X XX
A [ BANKD |
DQM HIGH Jj Jj \
[ [
io
J )
— V%éllTOBII!E < tRP >\« tRC < tRC < tmcD : tFRACS
<PALL> <REF> <REF> <MRS> <ACT>
@ Undefined
CAS latency =2, 3 [] pon't care
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Power-Down Mode Cycle

T0 T1 T2 T3 B B B Tn Tn+l Tn+2 Tn+3
cK I | L L L 1 I I I I
—| {CHI [« ) ) )
tCKS <«— {CK —>| <« {CL tCKS tCKH
CKE T/( tCK?—» \ ,[[ ,[[ /( tCKA
- CS 7>« 1 [CH I ya (L.
SVARWNIVIARVARVA AVA AVA AVARWARNNYA RN
tcs {CH I I 1L I
RAS N | | | \ | /
/] J] J]
tCs 1< > {CH 1 /L Ia
oS 7T\ — 7T\
| ICS 1>« {CH | | e e o | |
W \ | / —— 7T\

| | | . ’ . | | wi
AO-A9 I | [ ROW
| s | | " " P | | | |
AL0 w0 | | | ) D
2 2 /) y

| BANKOOR 1 | | | | BANK 1 |

L L (L
ALL XX | | | ) D
| o | | " . . | | BNk |
]
f [ l
II0
) J J
EXIT
tRP POWER DOWN MODE ———————>{< POWER DOWN MODE ¢ ttRRACS
<PRE> <SBY> <ACT>
AL @ Undefined
CAS latency =2, 3 ] pon't care
38 Integrated Circuit Solution Inc.
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Auto-Refresh Cycle

T0 T1 T2 T3 . Tl B m B Tn Tn+l
e L1 N Iy I oy Yy Iy I B
{CKS e>{« tCK—_: (CHI j— tcL ,{
CKE _/f Jj
{CS fe&>{« {CH 7l 74
s_A N1/ | \ALZ/ |\ /7}/(\ L/ |\ AL/ | \
CS Je—>le tCH e [ "
ws \ |/ [T\ | ] ] /
| sl | ’ ] |
s = /] [\ ] =
Ics g {CH I(4 I(a Ia
e — 7 g =
yra (L y
AO-A9 ,I,I [ }}I X row X
| ws 2 e i | | ” | ” | III/ v | X |
A10 BANK0& 1\, ROW
| | | . | . | g BANK |
i ] ] XX
| | | | . | . | Lok |
] ] ]
[ [ [
0 Jj ) )}
tRP tRC tRC RC < tRAS
fRC
<PALL> <REF> <REF> <REF> <ACT>
S Bl Undefined
CAS latency =2, 3 [] on't Care
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Self-Refresh Cycle

T0 T ™ 3 ) ) ™m Tm+1 Tm+2 ) n
K| | | /| 1 | | L] | |
—>| {CHI [« P 7 )
{CKS e>{< TCK —>| < tcL — {CKS {CKS T P
CKE _/( tocka —> [ ﬁ ﬂ / Jj
7z 4
| _teserertion . . ) 1CKA ——> v
Y ARWNIVYAR UV ] ARVARVE S
L ICS te—>1e—>t ICH I I | I
RAS N yA I L\ /
/] /] 4
L | 1cs ¢ > {CH | e e | | | ya
CAS / |\ / ,,,I }l}l }l}l \ | /
o | tCS‘ {CH | e e | | | o
WE A | /£ \ lj lj }l}l / |\
| | . f | | | .
A0-A9 U U U
| tasesleortin | | . . | | | A |
A10 ankoa I\ ,’,’ }’}I }’)I
| | | . . | | | g |
— ]
| | | | . . | | | ) |
DQM | | |
1 i
110
) J )
EXIT
tRP SELF REFRESH MODE SELF RC tRC —
REFRESH
<PALL> <SELF> <REF>
Bl Undefined
CAS latency =2, 3 [] pon't care
Note 1: A8,A9 = Don't Care.
40 Integrated Circuit Solution Inc.
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Read Cycle
70 Tl T2 T3 T4 T5 76 T7 T8 79 T10
cK ] | I I I I | | I I
CKS 4e—>|« tCK—_: teHl 1= > {CL
CKE _/,‘ tCKA —>|
{CS T¢>{<>} tCH
SV AR WSV ARSNVYALWARLWARWWYYA RN VA W
tcs > {CH
RAS | \ | /£ / |\ \ |/ | \ | /
t > {CH
CAS ’\|\/||‘/\|/\|
<«—>«—>t ICH
\ N/ / |\

CS
tcs
tAS

T

AO-A9 XcouummX X row X
| wslolodm | | I | | BANKOMDL | | |
AL0 XCRow X \ Nopre / XX ) ¢
| s ettt BANK 1 I | | BANKOORL | BANK 1 |
ALl ) B X X X skt X X
BANK 0 BANKO cn BANKO BANK
| ics <—tQMD | |
DQM A\ 7
«—tAC —»| [« tAC —»| [«—{AC <«— tAC
+tOH@ <—[OHQ <« tOH 4" [ tOH
110 DouTm DouT m+ Dour m+2% DouT m+3
Lz 4« | ! |<— tHZ@
l¢«— {RCD ————————— »j«— {CAC ——88M88 l— tRQL > tRCD
le— RAS tRP tRAS
l— tRC <«—1RC
<ACT> <READ> :;’E&Z <ACT>
RR] Undefined
CAS latency = 2, burst length = 4 [ pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Auto-Precharge

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
K | | | | | | | | | | |
{CKS e>le— tCK—_: feH j_ tcL
CKE _/ {CKA —»|
fcs >« tCH
VAR WNVIARNWNYIARWVARVARWARWA RN WA R
tcs > tCH
RAS AN/ / |\ N/
tes toH \ | | | | |
CAS 1\ \ |/ /1 \
s feslet 06| | | | | |
WE 71\ / |\ / o
tAS 1> tAH | (1)
AG-A9 X row X XcoummX X row X
| vsloolotim | | | | | | | | |
A10 X row X /AUT(|> PRE\ Y ron X
| 1AS {e—plerl tAH | BANK 1 ‘ | | | | BANK 1 |
ALL ) B ¢ X X X X
BANK 0 BANK 0 o BANKO
| S fe—><—tQMD |
DQM AN 7
«—{AC—»| [« tAC —»| [«—tAC <« tAC
€ tOH € tOH->| <« tOH 4" [« tOH
IIO pourm w Dout m+1 &DOUT m+2% Dout m+3@
1z ' 4'..& tHz
l«— {RCD > tCAC le— tPQL [«—1RCD
l— tRAS »<«—{RP tRAS
l— tRC <«—1RC
<ACT> <READA> <ACT>
B Undefined
CAS latency = 2, burst length = 4 [] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Full Page

TO T1 T2 T3 T4 T5 T6 . T260 T261 T262 T263
K| | | | | | JJ_ | | | |
B '
SwanuNVyaRNV/aRwAAVARVARWNVANYYS R wS
ms T\ | / 7T\ — ‘Jj{| 7T | / |

tcs tCH I

CAS 1\ | \ |/ ‘ | | J | / |\
e 7Y X — AN i
AG-A9 tAS)( on 5(IAH X coLu (i [II

| s fenleatun | | | | | |
ALD ) il A \ |/ | \ |/

S esfefta NOPRE | | ] | BKORL |
AL T \BAKO/ BANKO / I \ BANKO /
| ICS 4e—>|<— toMD 4—}@4
DOM \ ﬂ
<«—1AC [«— tAC le—tAC <«— tAC <« tAC
<—tOH& <—tOH@ < tOH 4" HOHQ <tOH
110 DOUTOm Dou 0+ KROUT O % DouTOm DouT 0m+1%‘——

fLz 4 «— tHz —>|
l«— tRCD > tCAC <—1RBD >
(BANK 0)

l— tRAS tRP
(BANK 0)

«— tRC
(BANK 0)

<ACT 0> <READ0> <BST> <PRE 0>

@ Undefined
CAS latency = 2, burst length = full page [] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Ping-Pong Operation (Bank Switching)

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
K | | | | | | | | | | |
—> {CHI [«
{CKS Je—>{«— tck —>| < tCL
CKE _/, {CKA —>|
fcs >« tCH
S ARWNYARWNYANY 2R WNYANYF 2R NNVANYaE
tCS te—>le tCH
RAS N £ / I\ A\ / | ARV | \ | /\ |/
tcs tCH
cAs|/\|\//\|\//\|/\/\
tcs <>+ {CH
WE 7T\ /T /| \ A/ /I\A 1L
tAS Te>[«>r tAH 1) o
AO-A9 X row X Yeowm¥ O ron X Weoum) X row X
AR wtopRe | | auorRe | |
AL0 X row X X X:XROWX X X\ | / Xron X\ | /
| {45 deslesl tH NOPRE NOPRE  BAVKDORL | BANKOOR 1
L
AllL \BANKO / \BANKO /= 7Bk I\ Jenki\ \BaKo / \ BANK 0 /™ 7BANK T
{CS——><«—toMD > < tCH
DQM \ /
«— tAC—»| [¢— tAC—>|
«1OH < tOH « tOH
110 0UT Om+1 DOUT Im DOUT m+1 EE—
1z — thz (5 — thz
l«— tRRD
(BANKOTO 1)
l_ tRCD sl ICAC _,le tRCD  tCAC le_tRCD __|
(BANK 0) (BANK 1) (BANK 1) (BANK 1) (BANK 0)
'_(Bm(s 0 ﬁsﬁﬁim i (Bmfm
l«— tRC «— [RC
(BANK 0) (BANK 0)
< tRAS sl tRP —
(BANK 1) (BANK1)
tRC
(BANK 1)
<ACT 0> <READ 0> <ACT1> <READ 1> <PRE 0> <ACT 0> <PRE 1>
<READA 0> <READA 1>
RR] Undefined
CAS latency = 2, burst length = 2 [] pon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle
70 T T2 T3 T4 T5 T6 7 T8 9 TI0
cK ] | | | | I | | | | |
—»| {CH [«
{CKS 4>« tCK —> < tcL
CKE _/ . tCKA —>
{CS T¢>{«>} tCH
s_A I NALZ/ | L Z/ IV QDL AL/ T\
{CS 4e«—>{«—>t {CH
RAS NI / |\ \ | / \ |/
tcs >t {CH
CAS 71\ \ |/ / | \ /1 \
s et ic | | | | | |
WE / 1\ \ | / \ | / / |\
tAS ><—>r {AH (1) |
AO-A9 X row X XeowmnX X row X
| islestesun | | | | sawomnr | | |
AL0 X row X \0PRe / X X X row X
| s Lesberttit | BANK 1 | | \ BANKOOR1 | BANK 1 |
ALL ) D § XA ), CIIE) XX
BANK BANKO . BATKD BANKO
|

| tcs < tcl |
DQM L
tDSte>1« tDH>JIDS tDH »|tDS tDH »|{DS4e>i« tDH >
0 X Dwm X X Dwm+l }O( DI m#2 DN m+3*
|

l«— {RCD ——————— > «— {DPL —> e——RCD—
«— {RAS tRP tRAS —
«— tRC < tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
R Undefined
CAS latency = 2, burst length = 4 [] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Auto-Precharge

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
CK | I I I I [ I I I
—> {CHI [«
{CKS Je—>{«— tcK —> «—>tCL
CKE _/, tCKA —»|
{CS T«—>[«>} {CH

tcs tCH

fithat:

s AN/ |\ /| V| V|V /| A
RAS \NE4 / |\ \
| tcs >t {CH
CAS /| \ N\ /
| {CS Jedle>t (CH |
WE /1 \ \ | / /
| tAS T—>(<>T tAH 1)
AO-A9 X row X ) X row X
| usleolestun | | | | | | | | |
AL0 X row X /WTOPRE\ X row X
| 145 Jeses | BANK 1 | | I | | BANK 1 |
ALL ) B 4 X X XX
BANKO L o BANK 0
| \ N |
DQM \ /
tDSte>{« tDH>{IDS tDH DS {DH »{{DSHerl«- tDH»]
lio X Dwm %( Dn L YO Dnme2 d'DNmﬁ*
T T T T | |
«— IRCD ——————— > <«— (DAL tRCD—
«— RAS tRP tRAS —
«— {RC < fRC —
<ACT> <WRITA> <ACT>
@ Undefined
CAS latency = 2, burst length = 4 [] pon't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Full Page

TO Tl T2 T3 T4 T5 T258 T259 T260 T261 T262
CK | I I I I | I I I I I
- toH [« 7
tCKS e tck —> «—>riCL [
CE Al i )
| festeretic P
VAR WNIVIARWNIVIARWARY AR WA R UNVANYYA AW
o tcs tcH .
s \ | / 7T\ ] 7T Q| /
T T ekdle ] [ |
CAS / |\ \ | / J /| \/
| cstoerton | | | |
e 7T\ \ | / I VAN
| tAS 1« tAH (1) I
AO-A9 X row X XcoLuim I
| st | | L | | |
ALD ) € \ | / | \
tAS I tAH | NO PRE I | ”” | | | BANKOOR 1 |
ALl \BANKO £ \| BANKO / | \ BAKO /'
I tcs tCH
o " [ [
U
DS {DH>{IDS: {DH »{tDS: {DH »|IDSHe>{« tDH»]
llo X DNOm} X DINOm+l}O‘ DI Om+2 ;dIJWOm&*:XDwOm)O( X
T T T T T T
[¢— {RCD ————— > [e— {DPL ——————
le— tRAS <«<— {RP
[«— tRC
<ACT 0> <WRIT0> <BST> <PRE 0>
@ Undefined
CAS latency = 2, burst length = full page [[] pon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Ping-Pong Operation

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
CK | I | | I I I I I I I
—> {CH [«
{CKS 4>« tCK —> < tcL
CKE _/" fCKA —>
{CS T¢>{«>} tCH
s AT\ /T X\ AN\ 7T\ LA LTT |/
{CS 4e«—>{«—>t ICH
RAS \NE4 / |\ A1 £ / |\ \ | /
tcs »t {CH
CAS /| \ N // |\ \N | // / |\
| teskestenticn | | |
WE 71\ N /Z/ ]\ N\ /\ /7T —
tAS Te>e>r tAH ) @)
AO-A9 X row X Yeowm¥ O ron X Weowm) X row X
| wslolonlmn | AUTO PRE | | | AUTO PRE | |
A10 ) D 4 X )CX ROW X X XA [/ XRow X
| tsteoletm NO PRE NOPRE  BAKOCR |
| 1
All \BANKO f \BANKO/ /BANK T\ /BTN \BANKO/ \ BANKO /
tcs < tCH
DQM /[
DS —€>| € DH| (DSt < IDH>|IDS>| < {DH> [DS{  tDH{IDS > 1 tDH>| IDS 1>t tDH>| D>« tDHHDS <« DH
110 X DiN Om H;N Om+1HI;N 0m+2b DN 0m+3H:)N Im H;w lmadl)’w 1m+2H[:N 1m+3;k
T T | |
«— tRRD Id— tDPL le— tDPL —
(BANK 0TO 1)
«—fRCD ) le— IRCD > le— tRCD ___
(BANK 0) (BANK 1) (BANK 0)
4_(3%@1? 0) (B/m 0) T (BtARI\'IAKS 0
«— tRC « RC___
(BANK 0) (BANK 0)
le— {RAS
(BANK 1)
l tRC
(BANK 1)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
B undefined
CAS latency = 2, burst length = 2 [] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Page Mode

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
CK | | I | | I | | | | |
—>| {CHI [«
{CKS e« tCK —>| »—{CL
CKE —/,‘ tCKA —»|
{CS T¢>{«>} tCH
AR NNV ARWNY AR NV ARNNNY AR WYV ER
tcs >+ {CH
RAS w4 / \ AN/
| tcs >t {CH |
CAS 71\ \ |/ AN VA / |\
tos Jeskeot o | | | | |
WE /| \ / |\ / |\ / |\ \ | /
tAS 1< >t tAH | 1) (1) & | |
AG-A9 X row X XcowmmX XcoLum X XcoLum o
| wslotodm | | | AUTO PRE | awomo:r |
AL0 X row X '\ Mo PRE NorRe / X X X X
| tsdeslrftn | BANK 1 | BANK L | NOPRE | Bawoort |
AlLL Keunk X X X B X Xouki X
BANKO BANKO BANKO BANKO BANK 0
| ics toMD < fCH
DQM A [
«—tAC «— tAC [«— tAC <«—tAC—»| [«—tAC <«— tAC—>
<-tOH 4" [<—toH <-tOH ‘ < tOoH < tOH »] <«1OH
VO Doutm % Doutm+l Doutn % DouT n+l Douto Douto+l
fLz - I I '<7tHZ—’
<«—tRCD > tCAC tCAC <«—{CAC >(<— {RQL
«— tRAS tRP
«— tRC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 ] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Page Mode; Data Masking

T0 T1 T2

T3 T4

T5 T6 T7 T8 T9 T10

cK | |
—>| {CHI [«

{CKS Je>{e— tcK —> < fcL

CKE _/ {CKA —>»|

{CS T¢><«>} tCH

VAR WNIVYARWNIVIAR W VAR WNVYARWNVIA R
tcs > tCH
RAS _\ / / \ / \ /_
tcs tCH | |
CAS /| \ AN / \ | / /
| 1CS —>le—>r ICH | | | |
WE / |\ / |\ / |\ / |\ \
1S T4 >« >7 IH | o) o) )
AO-A9 X row X XcoLuvnmX XcoLum XcoLumn o
| wslololom | | | AUTO PRE | sakomn: |
AL0 X row X '\ NoPRE NopRe / X X X X
| uslospoltm | BANK 1 | Bkt~ NOPRE  NOPRE | BawooRl |
AlL ek L X X X X X ~ XBawke X Xt X
BANKO BANK 0 BANK 0 BANK0 BANK 0
| {CS 4—>«— tOMD > ICH >« tQMD —>, |
DQM A\ L/ TR L
[e— tAC [«— tAC [— tAC [e— tAC
[«tOH j [«—toH <—ION
110 DouTm % DouT m# DouTn %
1Lz L—tHz tLZ 4>
«€«—{RCD —><«—{CAC tCAC tcAC
«— tRAS
«— tRC
<ACT> <READ> <MASK> <READ, ENB> <PRE>
<READA, ENB> <PALL>
RR] Undefined
CAS latency = 2, burst length = 2 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | [ | | | | | | | | |
{OKS peorfe— fcK —) s tcL
CKE _/, {CKA —»|
- tcs > tCH
s /1T W\ 1 /Z/ T\ 1/ T\ /T A\ /T X\ /TN
tcs > tCH
RAS \ | £ / |\ / \ \ | /
tcs tCH | | |
oS 7TX \ | LT\ / 7 TN
{CS +«—>f«—>t {CH | | |
WE / |\ \ | / \ | / \ | / \ | /
tAS te> tAH (1) (1) (1)
A0-A9 X row X XcoLuwnmX XcoLum XcoLumn o)
| s lesleotim | | AUTO PRE | suwomo: |
AL0 X row X \ NoPRE NopRe / X X X X
| s desfertta BANK 1 | BANK 1 | NOPRE | BawooRl |
All BANK 1 ( X X x X JBANKl X x BANK 1 X
-] BANK 0 BANK 0 BANK 0 BANK 0 BANK 0
| 1CS < fcH
DQM /
tDS}e>{«tDH tDSi(-V*tDH*IDS < {DH »|{DSJeple- tDH»| tDSer < tDH»{tDSlep|« tDH
10 DI m DN+ § DiNn DiN L DINO Div o+l
'S 's GIm's 100 I ¢ €18 ¢ €D
| | | | | |
«—{RCD———— > |<«— tDPL —>|

«— tRAS > RP
«— {RC
<ACT> <WRIT> <WRIT> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [ pon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode; Data Masking

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | [ | | | | | | | | |
—>| {CHI [«
tCKS »>€«— {CK —> < tcL
CKE _/ {CKA —»|
tcs > tCH
S ARNNIVIARWNYARWNY AR W VAR WV R
tcs > tCH
RAS \ [ £ / |\ / |\ / |\ /
tcs tCH | | |
CAS / |\ \ | / \ | / \ | / /
| {CS +e«—>f«>t {CH | | | |
wve /1 \ \| / \ | / \ | /
tAS Te—>{e>T tAH ) (1) o)
A0-A9 X row X XcoLuvnmX XcoLum XcoLumn o)
| vslolotim | | | AUTO PRE | suwomo: |
AL0 X row X '\ Mo PRE NopRe / X X X X
| uslorpoitm | BANK 1 | BANK 1 | NOPRE | BAKIRO |
Al BANK LY X X X X X sank L X D €5 ¢
-] BANK 0 BANK 0 BANK 0 BANK 0 BANK 0
| tcs tcH
DQM : \ /
tDS|e>te tDHﬁi««tDH »ID_S1<-><'[DH iDSHerle tDHHN-tDH;k
110 D DINm+L ) DIN DIN DO+
| | X D I|Nm+ ) @ ¢ oo X | X | 0 N |
«—{RCD————> <«— tDPL —>
l«— tRAS > tRP
<«— {RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Clock Suspend

70 T1 T2 T3 T4 T5 T6 T7 T8 79 T10
ek | | | | | | | | | |
—>| {CHI [«
tCKS &> tcK —> > tCL tcKs tCKH
CKE _/,‘ {CKA —>| \ /, /
{CS 7¢>[«>} tCH
s_1 1\ H__Q/|/\\| | \ | /7 T\ /
tcs »+ {CH
RAS N | £ / |\ \ \| / \ | /
B | sl | | N |
CAS /1 \ \ | / \ / \
tcsdelo e | | | L\
WE [/ | \ \ \ | / / | \
tAS 1« > tAH (1) \
AO-A9 X row X Xcotumm | X row X
| 5 Jeslest i ATOPRE | | |1 | swkomor | |
Al0 ) G A__A \ XN D¢
| s ,!‘ A | NO IPRE | | | \ | BANKOOR 1 | BANK 1
Al ) CIID) ¢ X s X \ Xeank X X X
BANK 0 BANK 0 el tcH \ BANK 0 BANK 0
| {CS > tQMD | ]
DQM A\ L l
«—tAC [«— tAC j
<« tOH e tOH
110 | DouTm DOUT m+1 @
itz ! ! — trz
l«— tRCD > tcac >
le— tRAS <«— tRp —>| <«— tRAS—
l«— tRC tRC —
<ACT 0> <READ> <SPND> <SPND> <PRE> <ACT>
<READ A> <PALL>
Bl Undefined
CAS latency = 2, burst length = 2 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Clock Suspend

70 T1 T2 T3 T4 T6 17 T8 T9 T10
cK | | | | | | | | | | |
—> {CHI [«
tcKks tCK —> tCL tCKS <«>HCKH
CE S]] \ L/
{CS 1« fCH
s_A I NALZ/ |\ /\| | /AL L/ |\ AL/ |
tcs tCH
RAS N £ /| .\ \ | / \ |/
tcs tCH |\ ‘ | | |
CAS 71\ \ | / \ / |\ / |\
tes Jeofesl to | L\ | | |
we___ /1 \ \ | / \ \ |/ / |\
tas ol ta ) \
AO-A9 X row X XcoLuvim \ X row X
| sl | AUTO PRE || | swkompr | | |
ALO ) G A__A \ XN KX
| sttt | NOPRE ] [ sWoRt | " |
ALl ) D X sk X \ Xeank 1) X X
BA[\I]K 0 cs BANK 0 cH BAI}IK 0 BAI\IIK 0
DQM
DS tDH tDs DH
! | | | | |
|«— {RCD ————— | <«— {DPL—>
le— tRAS < tRP <«— {RAS
[e— tRC > tRC
<ACT> <WRIT, SPND> <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [[] bont care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Precharge Termination

70 Tl T2 T3 T4 T5 T6 T7 T8 79 T10
Tl I I I I I I I I
—> {CHI [«
1CKS &> tCK —>| >{CL
CKE _/" {CKA —»|
{CS T¢>[«>f tCH
S anuVyanewVy; NV ran N Voan wNl W
tcs > {CH
RAS | N1 £ | /| \ | N\ |/ | \ | / | / |\
tcs > {CH
CAS 1\ N/ /| \ / |\ \ | /
tos edest o | | | | |
we____ f \_'_/ \ \ |/ / \_'_/ N
TAS 1€ >r (AH (1) o
AO-A9 X row X Xcotumm¥ X row X ) G
| s esferttn | I | | | AUTO PRE
ALO ) G \ | / \ | / ) G XN
s '!‘ - NO PRE | | BANKOOR 1 | BANK 1 NO PRE
| | L
All \BANK 0 BaNKO // \ Bako / X X Xoawk 1 X
BANK 0 BANK 0
tCsS <— tQMD >+ {CH | ]
DQM \ /
«—tAC [«— tAC <«— AC —»| |« tHZ
[« tOH |« tOH & {OH
110 I DouTm DOUT m#1 DouT m+2
iz '
[¢— IRCD ————————>«— ICAC ———————> l— tRQL > <— {RCD »>|«—{CAC—
le— tRAS > tRP »|<«— {RAS
[«— trRC tRC
<ACT 0> <READ 0> <PRE 0> <ACT > <READ>
<READA>
@ Undefined
CAS latency = 2, burst length = 4 [ bont care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Precharge Termination

70 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ok I | I I I I I I I I
tCKS 4> tCK—_: feH :_ > iCL
KE Sl s
{CS T¢>[«>f tCH
S AR WNIVYA R W VYAAWARW WAL WYY AR NN VA
tcs > tCH
RAS N4 /| \ A\ |/ \ | / / |\
| tcs tCH | |
CAS 1\ A\ |/ / |\ / |\ \ | /
(S ferfert toH | | | | |
WE / |\ \ | / \ |/ / |\ \ | /
AS 1« tAH o 1)
AO-A9 X row X XcoummX X row X X coLumnnX
AN | | | | | AUTO PRE
ALD Xron X \ |/ \ |/ ) D, ) D
tasLe ! - NOPRE | | BANK D OR L | BANK 1 | NOPRE
All \BANK 0, BaKo / \ sanko / X X Xoak 1 X

tcs, | tcH BANK 0 BANK 0

tcs tCH—>] | cs
DQM 7! )( )e

{DH {DH tDH tDH
tDs DS DS DS
110 DINOm DIN Om#1 DIN Om+2 X }( DINOn

[€— {RCD —————— > <€« (RCD—————>]
le— tRAS <«— {RP »|<«— [RAS
[<— tRC tRC
<ACT 0> <WRIT 0> <PRE 0> <ACT > <WRIT>
<WRITA>
@ Undefined
CAS latency = 2, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Byte Operation

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
CK | | I I I I | | | |
—>| {CHI [«
tCKS Je>{«— tcK —> «—>{CL
CKE —/,‘ 1CKA —>»|
{CS T¢>{«>t tCH
s AN/ | AL/ |\ |V AL/ AL LS|\
tcs >+ {CH
RAS N4 /| \ A\ |/ \ | /
| tcs > {CH |
CAS 71\ \ |/ / |\ / |\
s fevfenticn | | | | | |
WE 71\ / |\ \ | / /]
tAS > tAH | )
A0-A9 X row X ) G ¢ X row X
| 1AS {eplert tAH | AUTO PRE | | BANK OAND 1 | | |
AL0 ) D ¢ X X X X o )
| s delestin NO PRE | | BANK D OR 1 | B L |
All ) D X skt X Wea X X X
BANKO cs | ANKO toup = BA?IKO BANKD
UDQM N/ /[ /[
tcs > tQMD >« tCH
LDQM \ [/ [ \
«— tAC [— tHz «—tA «— tAC
fiz | |etoH i\ | [<IOH < {oH
1/08-15 DouTm ] DoUT m#2 Dout m+3%
[— tAC [— tAC
tz | [«toH «tOH:]M
1/00-7 DouTm DouT L RS
l«— tRCD »le— {CAC tQMD tRQL <«— {RCD
le— tRAS <«—1RP RAS
[<— tRC > tRC
<ACT> <READ> <MASKU>  <ENBU, MASKL>  <MASKL> :::&Z <ACT>
<READA>
@ Undefined
CAS latency = 2, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.

Integrated Circuit Solution Inc.

DR024-0C 12/02/2003

57
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Write Cycle / Byte Operation

70 T1 T2 T3 T4 T5 T6 7 T8 T9
K | | | | | | | | | | |
—> {CHI [«
tCKs >« fCK —> < »-{CL
CKE _/ TCKA —»|
ICS T¢>[« tCH
SV AR WNIVIARWNIVIARWARWAR WV ARUNIVIARY
tCS +e—>i« tCH
RAS NI /1 \ \ | / \ | /
tcs tcH | | ‘ | |
CAS / |\ N/ / |\ /
| CS e—>le—r} tCH | ‘ | ‘ |
WE /1 \ N\l / \ | / /1 \
tAS »<—> {AH o
AG-A9 X row X ) (UL ¢ X row X
| tsloteslon | AUTO PRE | | | eawomp:r | | |
ALO X row X XX XX X rou X
| s !‘ o tAH NOPRE ‘ | | BANK 0 OR1 | BANK 1 |
All ) D X skt X MWea X X X
BANK BANK O oH BANKO BANK 0
| tCS\-q—» ‘_} | |
UDQM \ / |\ Z
tcs <> {CH
LDQM NDVARVANRNEYA
DS {4} OH
DS 1« >t {DH ( DS 1< < tDH
1/08-15 X onm X Xojmet Xowm X
0s tDH L ( tos {DH
1/00-7 X own X X onmes X
| | | | | |
l«— tRCD ————— > «— {DPL —> [«— tRCD
le— tRAS tRP <«— 1{RAS
[— tRC >« {RC
<ACT> <<V\6V;.|r'|:> <MASKL> <MASK> <ENB> :: /?I_EI; <ACT>
@ Undefined
CAS latency = 2, burst length = 4 [ bont care

Note 1: A8,A9 = Don't Care.
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1IC42S16100

Read Cycle, Write Cycle / Burst Read, Single Write

T0 Tl T2

T3

T4

T5 T6

T7

T8

T9

T10

cK | | |

—> {CHI [«

tcs tCH

CAS /1 \

B

s_/A N/ | A\ \WARVARVARVARRVANY.

RAS \ |/ / /| A\ L/
AN

N /7]

tCS e tCH |

WE __/ \
tAS > tAH (1)

\ | /N[

g
XcoLuminX

AO-A9 X row X ) D ¢
| oslesleolun | | | | | | | AUTOPRE  BANKOAND
AL0 X row X \ nopre / X X
| us ot BANK 1 | | | | | NOPRE ~ BANKOOR1
All Xeuk X X X X Bk 1 X:X BANK L Y
BANK 0 BANK0 BANK 0 BANK0
| > <— QWD > fcH !
oo { v \ | /
«—{AC—»| [« tAC —»| [«—tAC «— tAC tps
[« tOH [«tOH [« tOH T < tOH <«—>7{DH
110 DouTm u Dout m+1@00m m+2% DouT m+3 o YR
12 e I I etz
[«— tRCD <— {CAC [«— tDPL —>|
«— {RAS »|{<«— tRP —
<— tRC
er D> GRTS <P
RR Undefined
CAS latency = 2, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle
10 T 7 T3 T4 T T6 T7 T8 O TW0 T I
oK | I I | | | | | | | | | L
—>| {CHI [«
teks teK —>] »HCL
CKE —/" CKA —»
{CS 7>} {CH
S AR NNYVIAAVARNNYVAAVARVARVARNNY/AAVARNN VAR
tcs «—>+ ICH
RAS Ny / |\ \|/ \ |/
| tcs {cH | |
cAS / 1\ \ |/ / 1\ /| \_
| tesdoeotion | | | | | | | |
WE /1 \ /I \ N/ /| \_
| tAS 1< tAH | | 1)
AO-A9 X rou X XcowmnX X ron X
| v Lokt | | | | | | | sakowo | | |
ALD ) € ¢ \ tore / X_ron X
| st | | BANK 1 | | \ | BAWORL | | BANK L
ALl )( XX ) CID S ¢
BANKO BANKD o BANKO BANKO
| | (CS de>{«—1tomD > | |
DQM A 7

le—tAC [— tAC l—1AC [e— tAC
‘»‘ tOH [ tOH ‘»‘ <« tOH 4" l«1tOH
110 HW Dot DouTm# DouTm# DouT m#3

|
tLz- I |4— tHZ—

«— {RCD <«— {CAC > e— (RQL———————>| «—tRCD—
l— tRAS tRP «— RAS—
[« tRC tRC——
<ACT> <READ> :EELE; <ACT>
@ Undefined
CAS latency = 3, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Auto-Precharge

T Tl T LK T4 TS T6 7 T8 LT ST 1 T12
Tl | | | | | | | | | | L+t L
> {CH [«
tCKS “«— {CK —>| »>HCL
CKE _/ . fCKA —>
1Cs tCH
SVARSNVIAAVARRNYIARVARVARVARWARWAR WAL U VAl
tcs tCH
RAS \ / |\ A/
R [N A N N
CAS [ |\ \ |/ / |\
| estesterton | | N I AN N N
WE /1 \ / |\ / |\
tAS 1> taH | | o
AO-AY X row X X couumy X ron X
| uslodentw | | wome [ ] | I N
A0 Ko X /1 \ D ¢
| tsdoteotiv | | BANK | | | | | | | BAIK
M1 ) ) ¢ XA X
T B0

CS tomp ‘_}tCH BAuNKO
DOM \
[e—tAC [ tAC l—tAC l— tAC
4" < tOH «tOH < {OH <«{OH
|/ O ‘_’W Doutm Doutm+l . DouT m+2 Dw
tHz

fLz

1 |
[«— tRCD <« {CAC > [« tPQL 4’.‘7 [«—{RCD—

e— [RAS >l IRP »le— RAS—
“— tRC tRe—
<ACT> <READA> <acT>
@ Undefined
CAS latency = 3, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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G’

Read Cycle / Full Page

T0 Tl T2 T4 T5 T6 T7 T8 T262 T263 T264 T265
oK | I I I I I I I I I I I
> {CHI [«
tCKS «— tCK —>| < tcL
CKE Al o] J
{CS 1€« {CH
SV ARNNYIAAVARNYAAVARVARWVAR\NIVANYFAAVA RS
{CS 4> tCH
s \ |/ 7T\ 7T/
| tcs tCH | |
CAS /1 \ \ | / IVARWAR
[ I ]
WE / \ J \ }’ \ /_\ /
| {AS 14> tAH (1)
A0-A9 X row X X couun X l
| vsdslerd | | | | | | | |
ALO )( \ Norre / | \ [/
b feafe | | | | 7] WK 00R 1 | |
Al \aukof \\ B0 / | \ Ao /
| {CS tCH
DQM {_'
e—tAC — tAC <—U\é [ tAC [ taC
[«tOH [« tOH [«tOoH [«tOH [«tOH
llo DouT Om Dour Om+1 ouT Om-1 DouT Om DW‘_
1z k2
[«— {RCD <— 1CAC > [«—1RBD
(BANK ) (BANK0)
le— 1RAS {RP
(BANK 0) (BANK )
[«— fRC
(BANK 0)
<ACT 0> <READ0> <BST> <PRE 0>
RR Undefined
CAS latency = 3, burst length = full page [] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Ping Pong Operation (Bank Switching)

Tl 79 T10 Tl T12
oK | I I I I I I L
—>{ {CHI [«
fCK —> <
CKE _/ ok !
s _f | N /LS T\ /ARNNYANY VAR
tCH
RAS \ |/ / / \ | /\|/
o | |
cAS 1\ \ \ /| \
> {CH I
WE 1\ / / N\ // 1\
> tAH
AO-A9 Row X ) D ROW
PENET AUTO PRE
AL o § XX\ | / \ (o)
ot | NOPRE BANK( OR
] |
ALl \ANKO f [oakt\ \swo/ Joakt\ \eawko/ VEAN GV
fcs toMD < fCH
DQW A /
<« AC [e— tAC—>]
€ 1OH-»] <—IOH->|
110 DouTOm#1 DOUT Im
fRCD
ENIE %[Io 1) (BANKY)
'_(BIIINCII) ) (BI\CIII<C ) >
l«— tRAS
(BANK )
l«— tRC
(BANK 0) RAS -
(BANK1) (BANKY)
tRC
(BANK 1)
<ACT 0> <ACT1> <READ 0> <READ 1> <PRE 1> <ACT 0>
<READA 0> <READA 1>

B Undefined

CAS latency = 3, burst length = 2 [[] bont care
Note 1: A8,A9 = Don't Care.
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Write Cycle
1) T ¥ T3 T4 T T6 T T8 T Ti1 12
oK | | | | | l | | | | | | L
—>| {CHI [«
tCKS «— {CK —>| < tcL
CKE _/ tCKA —>1
{CS 1€« {CH
S ARNNYIAAVARNNYIAAVARVALAVAR NN VA WARNN VS
{CS 4e—> tCH
RAS ANV / |\ \ |/ \ | /
| cspeotrtn || L1 |
CAS /1 \ \ |/ / |\ / |\
T T eldde T I .
WE /| \ \ |/ \ |/ / |\
tAS > tAH 1)
AO-A9 X row X X cowm ROW
| wslololug | | | | IERI |
A0 )( \orRe / X X ROW
| tsleortott | | BANKL | \ | | BAVKOOR1 | | BANK 1
An XX X_X XeiX XX

BANK O
BANIK 0 ics - BA!I\IK 0 BAI:JK 0
DQM
DS *(DH#ltDS {DH »{tDSepte {DH»{tDS Je>{«tDH
0 ) D @ £ @ I D|Nm+3*

| le— tRCD | | | L oL ————> | | «— RCD—
[— tRAS > RP «— tRAS —
— tRC fRC —
<ACT> <WRIT> <PRE> <ACT>
<pALL>
@ Undefined
CAS latency = 3, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Auto-Precharge

T0 Tl T2 T3 T4 15 T6 T7 T8 T9 T10 T T12
oK | | | | | [ | | | | | L
= fCH [«
tCKS «— {CK—>| < tcL
CKE _/' tCKA —>
{CS 1>} {CH
SV ARNNVIARVARNNYIAAVARVARV/ \WARVARNNVAR
fcs > fCH
RAS N/ / |\ \ |/
tcs > tCH
cAS /1 \ \ |/ / |\
| sqosteotion | | | | | | | | |
WE /1 \ \ |/ / |\
{AS ¢ tAH 1)
AO-AY X row X X couwny RO
| sl | | AUTOPRE | | | | | | |
ALO ) €D / |\ ROW
| s detettu | | BANK 1 | \ | | | | | BANK 1
1 e X X_X X_X
BANKO s 1 EAKO JNT BANKO
| |
DQM \ /
s €DH->|IDS > («tDH DS e>1« DH »|DS e« 1DH
0 X0oun X oum YOXonme2 XOX D|Nm+31
T T T . T T T
le— tRCD L[DAL «— tRCD—
[«— tRAS tRP tRAS —
le— tRC »¢— RC —
<ACT> <WRITA> <ACT>
RR] Undefined
CAS latency = 3, burst length = 4 [] bon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Full Page

T0 Tl T2 T3 T4 T5 T6 T259 T260 T261 T262 T263 T264
oK | I I | | | ] | | | | | L
—>| {CHI [«
tCkS <« {CK —>| «—r1CL
CKE _/' tCKA —>, J
{CS 1€} {CH Ia
S ARV IAAVARNNIYIAAVARV 7 ARAVARNNVANYSAAVA R U
tcs tCH
RAS N4 / |\ J [/ 1\ A\ 1/
tes o | | | | | |
o 7T\ \ | / j BAYAR
| 1cs {CH | | | l | | | |
i 7T\ \ | / j \ | A\ /
tAS 1€ tAH 1)
AO-A9 X row X X couun [
| wslootooton | | | | | | | | | |
A0 )( \ tore / \ |/
s el | | | | ] | [ BOR. | |
A1 Y\ BAKO / \BANKO / I \BANKO /
| 1cs 4—}tCH
DOM ‘r
P
DSt 1« tDH-»|{DSfe>{«{DH »|{DS}e>t« (DH »|{DS{evle tDH >}
lio ) G & G @ IR HDWDN%)O( X
. T T T T T T T
— IRCD > le— DL —————|
le— IRAS > tRP
[— tRC
<ACT 0> <WRITO> <BST> <PRE 0>
@ Undefined
CAS latency = 3, burst length = full page [[] pon't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Ping-Pong Operation (Bank Switching)

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12
oK | I I | | | L] | | | | [
= {CHI [«
fCKS < tCK —>| <€ tcL

CKE —/ 1CKA —>»
o tcs < tCH
S ARNNVIAAVARNNIVAY |

1CS 4e—>te—>+ tCH

CAS [\ N // N/ /] \
\NIVANY

| fcs

WE /1 \ N //

VARV NN VANV AAVARNNYVEE
RAS N /£ /1 \AL/ / |\ AL/ \ | /
\ /| \
\ / |\

71 ¥

tAS <> tAH 1)
AO-AY X ron X Xcown X ROW
| sl | | | | wome | |
A0 ) D § A XA/ (R0 )
| s delesft NOPRE NOPRE  BANKOOR!
| I |
ALL \BHiko a0/ Zea i\ ToaKT\ \eko/ ey
{CS1e] < tCHBANK0
QM A /

tDS {DH{tD. f[DH*I[DS *LDH-DIIDS 6> (< IDH»| {DS > [« IDH] IDS 1> «{DH>| DSt> 1« tDH> DSt DH
10 Y onin ;ng i § CE @ (O omk)l?nw n HI;N 1m+11d[;v 1m+2k£;N 1m+3J(
| | | o )U | |
l«— tRRD |<7 {DPL le— tDPL —

(BANK0TO1) (BANK 0)

IRCD N {RCD —
(BANKO) T BANK Y l— tRCD
l— tRAS [Rp tRAS —
(BANK0) (BANK0)
l— tRC — R —
(BANK0)
e tRAS
(BANK )
l— tRC
(BANK 1)
<ACTO> WRITO>  <ACTD> SWRITI>  <PREC <ACT 0>
<WRITA 0> <WRITA 1>
RR] Undefined
CAS latency = 3, burst length = 4 [] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Page Mode

10 Tl n T3 T4 T T6 i T8 9 TW0 ™moT
oK | I I | | | | | L P | | L
—>| {CHI [«
fCckS fCK —>| > CL
CKE —/ " CKA —»
{CS 7>} {CH
s AN/ Y[\ /| /LS
tcs tCH
RAS N L _/ \ /| \ \ |/
| o | | | | |
CAS [/ 1\ \ / / |\
i | | | _—
WE /1 \ /1 __ /| __/ |\ \ | /
| tAS 1 tAH | | (1) o) (1) | | |
AO-AY X rou X XcowiinX XeouumnX XcowinoX
| sslodoodu | | | | wiome | sawown: | |
O X ron Y \ Nore NO PRE X X X X
| sl | | BANK 1 | NOPRE [ wwort | |
Al )( X X D€ ¢ X st X Ko X
BAKO BANK 0 BANKO BANK( BANKO
l | s touD > <« {CH
DOM A /
[—tAC [ tAC [ tAC l—tAC [e—tAC «— tAC—>
1z W «toH 4" («toH <{0H 4" < toH < tOH < toH
I/O ‘_’m Doutm % Doutm+l Doutn h Dout 1 Douto % Dout D+%
le—tcac ! l—tiz—>]
[«—{CAC >
<«—tRCD >le— tCAC < RQL
l«— tRAS tRP
[«—tRC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
RR Undefined
CAS latency = 3, burst length = 2 [ pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Page Mode; Data Masking

70 T i) T3 T4 T5 T6 T7 T8 9 TI0 i T12
oK | I I I I I I I I I I | L
—>| {CHI [
tCKS «— {CK —>| < tcL
CKE _/ {CKA —>]
{CS 1€« {CH
s_/AINLL/ [V AL/ A\ |\ A\ A\ L S\
1CS 4e—> tCH
RAS A4 /| \ / |\ / |\ \ |/
T T eldde T | | | |
cAS / 1\ \ |/ \ |/ \ | / / |\
T T el [ | | | -
WE /| \ / |\ / |\ / |\ \ |/
IS T 7 A I I o) ) ) I I I
AO-A9 X row X XcownmX ) CIID ) G
| uslolomw | | | | wioRE | BakowD: | |
AL0 )( \ Nopse nopre / X X X X
| sl | | | | | NOPRE [ o] |
ALL Xeu X BANK 1 D €5 ¢ . CID ¢ X1 X
BANKO BANKO BANKO BANKO BANKO
L | (CS4ere—1tQMD > fcH  e— tQuD >
DM L7 TR
«— tAC [«— tAC [ tAC [ A
1Lz ‘»I l«tOH A’I [«10H [«tOH
1[0} ‘_’w DouTm % DouT mél Doun
L_ICAC
[«<—tCAC
«—{RCD > tcAC
<— RAS
<«—{RC
<ACT> <READ> <READ> <READ, MASK>  <ENB> <PRE>
<READA, MASK> <PALL>
RR] Undefined
CAS latency = 3, burst length = 2 [] Don't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode

T0 Tl T2 T3 T4 5 T6 T7 T8 T9 T10 T T12
oK ] I I | | | | | | | | | L
—> {CHI [«
{CKS Je>te— tcK —| < tcL
CKE _/' tCKA —»f
1cs {CH
I ARNNY2L\VARNNY V2R NNV VAR NNV ALVARNNV V2R
tcs tCH
RAS N / |\ /| \ / |\ A\ /
B e | | L |
CAS {1\ \ |/ \ |/ \ | / / |\
| tcs > ICH | | ‘ | ‘ | |
WE /1 \ \ |/ \ |/ \ |/ \ |/
tAS 1> tAH (1) (1) 0
AO-A9 X row X Xcownm ) D ¢ ) G
| usloodolm | | | | wome | | swkomor |
A0 Xeon X \ NoPRe Nore / X X X X
| usfolofin | | BANK | BANK 1 | NOPRE | | o |
AL \eukof ) G D G G €D i €I |
BANKO BANKO BANKO BANKO
ics 7107“_ |
DQM r \\ /
D>« (DH>{{DS{e>1<tDH »iDSterie- DH ( tDS{e»te (DH»|tDSter e tDH
0 ) EID § €I § & X X Dwo _(D|No+1;k
T T T T T T T T
l«—tRep = DPL ——— >
le— tRAS >« {RP
[ RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [] bon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode; Data Masking

10 11 T T3 T4 TS T6 17 T8 9 TI0 i T2
oK | | | | | | | | | | | | L
—> {CH [«
fCKS «— {CK —> < tcL

CKE _/' {CKA —»

o tcs tCH

s /] NLLS [\ [7 T AL/ T\ L/ T AL/ TN
fcs <« ICH

fcs fcH | |

A

RAS AN/ / |\ /| \ / |\ A/
A\
A\

| || |
CAS [\ /[ A/ / |\
| tcs »t {CH | | ‘ ‘ | |
WE /| \ VA A/ \| / N\ |/
S ey o) o) )
AO-AY X row Xcouwnmk oo ) G ¢

(
| skl | | L e ER T
AL0 X row X \ NopRe NOLRE / X X X X

T
| sttt | BANK 1 BANK 1 | , NOPRE , BKloR0 |
AL Youw X X X X X X sk X ~ Kot X
BANKO BANKO BANK 0 BANK 0 BANKO
— 7T
DQM 7 /
DS «>{«(DH>{{DS{e>(«tDH »tDSter1« DH > {DSe> <« DH|tDS}er{« DH
o ) D § €I § D | ) T @ G
T T . T T T T T
«—tRep ———> = [OPL—>
l«— tRAS »i<«— {RP
<«— {RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Clock Suspend

T0 Tl T2 T3 T4 T5 T6 T7 T8 9 T10 T T12
oK | | | | | | | | | | | | L
—>| {CHI [«
tCKS tck —> »HCL TCKS e <—>HCKH
CKE _/ 1CKA —>, \ \ /7
{CS TP} {CH
=AY g) wap NV a——y ) ve—T gy vy )
tcs «—>+ ICH
RAS N / |\ \ |/
| s toH | |
CAS {1\ \ | / \ /| \
| sioleto | | | | | 1\ | |
WE /| \ _/ |\ \ \ |/
| ustotorw | | o | 1] L
AO-A9 X rou X Xoowmnmf |
| uslofotw | | wome | | | |1 | swowor | |
A XX XX [ X X
| sl | | lomRE | | ! [T ] wwmr ] |
ALL )( X a1 X | G
BANK 0 BANK O BANK 0
! 1CS 1« tQMD »! tCH |
bQu A L
[e—tAC [ tAC
4" l«1OH «1OH
1o} Do DOUT mél @
1LZ fe>| I I [e— tHz
[«— {RCD <« 1CAC >
le— tRAS tRP
[— tRC
<ACT> <READ> <SPND> <SPND> <PRE>
<READ A> <PALL>
RR] Undefined
CAS latency = 3, burst length = 2 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Clock Suspend

10 11 T T3 T T5 T6 T7 T8 T9 T10 i1 12
oK | I I | | | | | | | L
—>| {CHI [«
tcKS tcK —> > {CL tckS [€>HCKH
S A~ X [7
{CS 7>} {CH
s/ N/ [\ [ \A /\\ | | | /1 \ AL/ \\ | //
tcs «—>+ ICH
RAS N/ /1 A\ / \ |/
tcs toH \ | | | | |
CAS [/ 1\ \ |/ / |\ / |\
| tesdoeotion | | R | | | |
WE {1\ \ |/ \ \ |/ / |\
| tAS 1% >r tAH ) \
AO-AY X ron X XcowmnX | ROW
| wslololm | | owoe | || | | swompr | |
AL0 ) €D XX \ XX (oW
| s sl | | NOPRE | \ | | | BANKOOR1 | | BANKL
AlL Weui X X ekt X \ X X
B0 s KD 7@ W KD
DQM {_'
DS 4 tDH tDs toH
Iio * oum X Dw&
! | | | | | | |
[«— tRCD [ tDPL——————>
le— tRAS RP > fRAS—
[— tRC > fRC—
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Precharge Termination

70 T T2 T3 T4 15 T6 7 T8 T9 T10 Tl T12
oK | I I | | | | | | | | | L
—>| {CHI [«
tCKS «— {CK — N tcL
CKE _/ tCKA —>f
1cs {CH
VAR SNVIAAWARSNYIAAWIRRN VAR WALWAL RS VAL
tcs tCH
RAS N/ /| \ N\ [/ \ |/
| odoleo || || | |
CAS {1\ \ |/ / |\ / |\
| csreotenten | | [ | | | |
WE [ ]\ / |\ \ | / / |\
wiofotw | | y
AO-A9 X row X XcownmX ROW
| vsleoteotn | | | | | | | |
0 )( \ | / \ | / (on
| i Jeafet | | NoPRE | | BAKOORT | | | BANK |
AL Neuio \| 840 / \ swko / X X
fcH BANKO
fcs <— tQMD «—> .
DQM \ /[
[«—tAC [ tAC [«— tAC [ tHz
4" & tOH < tOH [« tOH
110 ‘_W boutm DouTm+ DouTm#2
z | !
[«— RCD <— {CAC > tRQL > <— tRCD
le— {RAS tRP tRAS
— RC WP
<ACT 0> <READ 0> <PRE 0> <ACT>
@ Undefined
CAS latency = 3, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Precharge Termination

70 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 Til T12
oK | I I | | | | | | | | | L
- fCH [«
fCKS <« {CK —>| fcL
CKE _/ tCKA —>]
{CS 1>} {CH
s A NLL/ S| \ALL/ ANV IARWALRWAR RNV
tcs > tCH
RAS AN AR \ |/ \ |/
T T ele [ ] T |
cAS /| \ \ |/ / |\ /| \
| ottt | | | | [ |
WE / 1\ \ | / N/ / |\
tAS 1> tAH (1)
AO-A9 X row X XcownmX ROW
| vsdfodon | | | | | | | |
0 )( \ | / \ | / ()
| b Jeafet | | NOPRE | | BWKOORL | | | BANK L |
AlL N/ \| B0 / \ ko / X X
tcs tcH « fes LtCH*I BN\:KO
DQM f i g X
tDH tDH tDH
DS DS DS
110 ;_D’NWMNOM X
T T T | | T | | |
[«— tRCD [<— tRCD
[RAS > tRP > [RAS
— IR &P
<ACT 0> <WRIT 0> <PRE 0> <ACT>
B Undefined
CAS latency = 3, burst length = 4 [[] pon't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Byte Operation

10 T n T3 T4 T T6 i 8 9 TI0 111 T12
oK ] | | | | | | | | | | | |
—>| {CHI [
tcKS «— {CK —>| < tcL
CKE _/ fCKA —>
{CS 1>} {CH
S ARNNIVIAAVARNNVIAAVARVALVARNN VAR WARSNIVEE
tcs tCH
RAS N / |\ \N V4 \ |/
| oo | | L | | L
cAS / 1\ \ |/ / |\ / |\
| tesdostertion | | | | | | | |
WE /1 \ / |\ \ |/ / 1\
| tAS tAH | | (1)
AG-AQ Xeow ) CID ¢ X ron X
| wslololm | | wome | | | | awompr | | |
AL0 Xron X ) X ) G
| s dosfest i | | NOPRE | | | | BANKOOR1 | | ML
ALL Xea 1X X ekt X €I X X
BANKO BIKD R BAVKD BANKO
| L < QMD —~ > | |
UDQM M/ /

1cs fouD \ - to
LogM \ L/ \
[e— tAC— [ tHZ le— tAC [ tHz
1z | leton <« {0H
1/08-15 DouTm DouT m+2 DouT m+3
[—tAC—¥ [¢—tAC [e— tHz
iz | |etoH [«tOH

[«— {RCD <— {CAC tQMD ><— RQL [e— fRCD—
< [RAS »e—1RP fRAS —
[ IRC > tRP—
< <PRE>
ACT> <READ> <MASKU>  <ENBU, MASKL> ~ <MASKL> <PALL> <ACT>
<READA>
Bl Undefined
CAS latency = 3, burst length = 4 [] pon't care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Byte Operation

10 T 1Y) T T4 TS T6 T T8 9 TI0 i} V)
oK | | | | | | | | | | | L
tCKS < ICK—_: (ol 1 > {CL
CKE —/ " fCKA —»]
{CS 14> {CH
SVARSNVIARAVARCNYIARAVARVARVAR NN VIARWAR NN VAN
tcs fCH
RAS \ |/ / |\ A \ |/
fcs fCH | |
CAS 1\ N\ / /| \_ _/ |\
[ oiolorer || | L [
WE 1\ \ |/ \ |/ /| \
{AS 1>« tAH (1)
AO-AY on X Xcownmny X row X
IR | wome | | | | ewomor | |
AL0 X ron X XX X X X
| us thH | NOPRE | | | BRI BANKL
ALL Xouk X X a1 X New X X X
BANKO BANKD BANKO BAVK
| {CS tCH | )
UDQM ‘t_' L/ \ A\ 1L
1cs <> {CH
LDQM NFFANVAN RNV
DS L toH ( )
DS < tDH tDS J¢—>f«—>t tDH
110815 X oun O(D m+1L ) CI) ¢
s {oH ( ‘ os oH
1100-7 X own X ) CIE)
| | | | | | | |
[«— tRCD «— DPL ————> [«— tRCD—
le— {RAS {RP tRAS —
[« RC RP —
<ACT> <WRIT> <MASKL> <MASK> <ENB> <PRE> <ACT>
<WRITA> PAL
@ Undefined
CAS latency = 3, burst length = 4 [] bon't care

Note 1: A8,A9 = Don't Care.
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1IC42S16100

Read Cycle, Write Cycle / Burst Read, Single Write

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12
oK | | | | | | | | | | | | L
[CKSfe>ie tCK—_: foH :_ teL
CKE _/ . fCKA —>
1CS 1% {CH
S ARNNIVIARVARNNIYIAAVARVARWARWARNN VAR RNV
tcs tCH
RAS N4 / |\ / |\ \ |/
| tcs fCH | | | |
S e o s R s sy o
tcs >t {CH
WE /| \ / |\ \ |/ \ |/
Sk pe g | | [0 | | | | | (1)
AO-AY X ron X XcownnX NoowmnX
| uslofotw | | | | | | | | wome | swwkowo:
A0 ) € § \ 0% / X X
[l 1 we [ [ [ [ ] e [
ALL ) G ¢ X X ) €8 ¢ VETD
BANKD BANKO BANKO BANKO
l | [CS de<—toup > <«>-IcH \
DQM \ /V
[e—tAC [e— tAC tos
[« toH 4" [« tOH {DH
/0 DouT DouTm+l DR
1z tHz —>
l— RC < CAC > [« DPL —————>|
l«— {RAS «— tRP —
[— RC
<acr> <READ> :V‘OQ'TTAZ :;:LE;
R Undefined
CAS latency = 3, burst length = 2 [] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S16100

ORDERING INFORMATION
Commercial Range: 0°C to 70°C

Frequency Speed (ns) Order Part No. Package
166 MHz 6 IC42516100-6T 400mil TSOP-2
IC42516100-6TG 400mil TSOP-2(Pb-free)
143MHz 7 IC42516100-7T 400mil TSOP-2
IC42516100-7TG 400mil TSOP-2(Pb-free)
125MHz 8 1C42S16100-8T 400mil TSOP-2
1C42S16100-8TG 400mil TSOP-2(Pb-free)

ORDERING INFORMATION
Industrial Temperature Range: -40°C to 85°C

Frequency Speed (ns) Order Part No. Package
166 MHz 6 IC42516100-6TI 400mil TSOP-2
IC42516100-6TIG 400mil TSOP-2(Pb-free)
143MHz 7 1C42S16100-7TI 400mil TSOP-2
IC42S16100-7TIG 400mil TSOP-2(Pb-free)
125MHz 8 IC42516100-8TlI 400mil TSOP-2
IC42516100-8TIG 400mil TSOP-2(Pb-free)

G’

Integrated Circuit Solution Inc.

HEADQUARTER:

NO.2, TECHNOLOGY RD. V, SCIENCE-BASED INDUSTRIAL PARK,
HSIN-CHU, TAIWAN, R.O.C.

TEL: 886-3-5780333

Fax: 886-3-5783000

BRANCH OFFICE:

7F, NO. 106, SEC. 1, HSIN-TAI 5™ ROAD,
HSICHIH TAIPEI COUNTY, TAIWAN, R.O.C.
TEL: 886-2-26962140

FAX: 886-2-26962252
http://www.icsi.com.tw
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