1S45S516100A1

1SS

512K Words x 16 Bits x 2 Banks (16-MBIT)
AUTOMOTIVE SYNCHRONOUS DYNAMICRAM MAY 2003

FEATURES
» Clock frequency: 143, 100 MHz

» Fully synchronous; all signals referenced to a posi-

tive clock edge

» Two banks can be operated simultaneously and

independently

» Dual internal bank controlled by A11 (bank select)

» Single 3.3V power supply
» Automotive Temperature Offerings:
Option A: 0°C to +70°C

PRELIMINARY INFORMATION

DESCRIPTION

ISS's 16Mb Synchronous DRAM IS45S16100A1 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 outputs signals refer to the
rising edge of the clock input.

PIN CONFIGURATIONS
50-Pin TSOP (Type )

Option Al: -40°C to +85°C —
. voo [[]1® 5011 GND
* LVTTLinterface oo [ 2 49 1] vo1s
» Programmable burstlength G,\',’sQl % : p % 'é?,lsQ
(1’ 2,4, 8, full page) oz [ s 46 11 vois
1703 [1] 6 4511 o1z
» Programmable burstsequence: vooe [ 7 44T vooo
Sequential/Interleave :;g: % . P % :;gié
. GNDQ [1] 10 21 1] GNDQ
Auto refresh, self refresh s 20T vos
* 4096 refresh cycles every 64 ms oz [ 12 39 [0 vos
VDDQ |:|: 13 38 :D VDDQ
» Random column address every clock cycle Loom [T 14 37 ~nc
» Programmable CAS latency (2, 3 clocks) % % 12 2? % ZE?M
» Burstread/write and burst read/single write Rg % . - % e
operations capability A11 [T 19 2 Ae
. . A10 [T] 20 31 1] A8
» Bursttermination by burst stop and precharge A0 [T 22 30 [ 1] A7
T 22 2911 A6
command 2; 1] 23 2811 25
» Byte controlled by LDQM and UDQM A3 [ 24 2711 A4
. ) Vvobe [1] 25 26|11 GND
» Package 400-mil 50-pin TSOP I
» Lead-free package option
PIN DESCRIPTIONS
AO0-A11l Address Input CAS Column Address Strobe Command
A0-A10 Row Address Input WE Write Enable
All Bank Select Address LDQM Lower Bye, Input/Output Mask
AO-A7 Column Address Input UDQM Upper Bye, Input/Output Mask
I/00 to 1/015 Data I/O VoD Power
CLK System Clock Input GND Ground
CKE Clock Enable VDDQ Power Supply for 1/0 Pin
CS Chip Select GNDQ Ground for 1/O Pin
RAS Row Address Strobe Command NC No Connection
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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 A1l 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
automatically after the burst access.
These signals become part of the OP CODE during mode register set command
input.

19 All Input Pin Allis the bank selection signal. When A1l 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 CS is LOW, and disabled with CS is HIGH. The
device remains in the previous state when CS is HIGH.

2,3,56,89 11 /00 to I/O Pin 1/00 to 1/015 are I/O pins. /O 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/O buffers. In read
UDQM 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
corresponds 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 Vo Power Supply Pin  Vboq is the output buffer power supply.
1,25 Vibp Power Supply Pin Voo 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.
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS®

Symbol Parameters Rating Unit
VDD MAX Maximum Supply Voltage -1.0to+4.6 V
VDDQ MAX Maximum Supply Voltage for Output Buffer -1.0to+4.6 V
VIN Input Voltage -1.0to+4.6 V
Vout Output Voltage -1.0to+4.6 V
Pb max Allowable Power Dissipation 1 W
Ics Output Shorted Current 50 mA
ToPr Operating Temperature A 0to +70 °C
Al -40to +85 °C
TstG Storage Temperature —55t0 +150 °C

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

Symbol Parameter Min. Typ. Max. Unit
Vob, VDbQ Supply Voltage 3.0 3.3 3.6 \%
VIH Input High Voltage® 2.0 — Vop + 0.3 Vv
ViL Input Low Voltage® -0.3 — +0.8 \

CAPACITANCE CHARACTERISTICS®2 (At Ta = +25°C, Vop = Vopg = 3.3 £+ 0.3V, f = 1 MHz)

Symbol Parameter Typ. Max. Unit

Cinl Input Capacitance: A0-Al11 — 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. Thisis 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.
2. All voltages are referenced to GND.
3. ViH (max) = Vbbq + 2.0V with a pulse width < 3 ns.
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Speed Min. Max. Unit
liL Input Leakage Current 0V < VIN £ Vbb, with pins other than -5 5 MA
the tested pin at OV
loL Output Leakage Current Output is disabled, 0V < Vourt < Vbb -5 5 MA
VoH Output High Voltage Level lout = -2 mA 2.4 — V
VoL Output Low Voltage Level lout = +2 mA — 0.4 \%
Icc1 Operating Current®2 One Bank Operation, CAS latency = 3
Burst Length=1 A -7 — 160 mA
trc = trc (Min.) Al -7 — 180 mA
lout = OmMA A -10 — 120 mA
Al -10 — 140 mA
Iccep Precharge Standby Current CKE < ViL (MAx) tck = tck (MiN) A — — 3 mA
Al — — 4 mA
Icceps  (In Power-Down Mode) tck = o A — — 2 mA
Al — — 3 mA
Iccan  Active Standby Current CKE = VIH (MIN) tck = tck (MIN) — — 40 mA
Iccans  (In Non Power-Down Mode) tck = o« A — — 30 mA
Al — — 30 mA
Icca Operating Current tck = tck (MIN) CAS latency = 3
(In Burst Mode)® lout = OMA A -7 — 180 mA
Al -7 — 200 mA
A -10 — 140 mA
Al -10 — 160 mA
CAS latency = 2
A -7 — 180 mA
Al -7 — 200 mA
A -10 — 140 mA
Al -10 — 160 mA
Iccs Auto-Refresh Current trc = trc (MIN) CAS latency = 3
A -7 — 180 mA
Al -7 — 120 mA
A -10 — 140 mA
Al -10 — 160 mA
CAS latency = 2
A -7 — 180 mA
Al -7 — 200 mA
A -10 — 140 mA
Al -10 — 160 mA
Icce 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 pF should be inserted between Vop and GND for each memory
chip to suppress power supply voltage noise (voltage drops) due to these transient currents.

2. Icc1 and Icca depend on the output load. The maximum values for Icc1 and lcc4 are obtained with the output open state.
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ACCHARACTERISTICS®:23)

Symbol Parameter Min ! Max. Min. 0 Max. Units
tck3 Clock Cycle Time @ Latency = 3 7 — 10 — ns
tck2 CAS Latency = 2 10 — 15 — ns
tac3 Access Time From CLK® @ Latency = 3 — 6 — 7 ns
tac2 CAS Latency = 2 — 6 — 9 ns
tcHi CLK HIGH Level Width 25 — 35 — ns
teL CLK LOW Level Width 25 — 35 — ns
toH3 Output Data Hold Time @ Latency = 3 25 — 2.5 — ns
ton2 CAS Latency = 2 25 — 2.5 — ns
tLz Output LOW Impedance Time 0 — 0 — ns
tHz3 Output HIGH Impedance Timeg @ Latency = 3 — 6 — 7 ns
tHz2 CAS Latency = 2 — 6 — 9 ns
tos Input Data Setup Time 2 — 25 — ns
toH Input Data Hold Time 1 — 1 — ns
tas Address Setup Time 2 — 25 — ns
tAH Address Hold Time 1 — 1 — ns
tcks CKE Setup Time 2 — 25 — ns
tekH CKE Hold Time 1 — 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3 — 1CLK+3 — ns
tcs Command Setup Time (CS, RAS, CAS, WE, DQM) 2 — 25 — ns
fcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — 1 — ns
trRe Command Period (REF to REF / ACT to ACT) 63 — 70 — ns
trAS Command Period (ACT to PRE) 42 100,000 50 100,000 ns
trp Command Period (PRE to ACT) 20 — 20 — ns
treD Active Command To Read / Write Command Delay Time 16 — 20 — ns
tRRD Command Period (ACT [0] to ACT[1]) 14 — 20 — ns
topL3 Input Data To Precharge CAS Latency = 3 1CLK — 1CLK — ns

Command Delay time L
torL2 CAS Latency =2 1CLK — 1CLK — ns
toaL3 Input Data To Active / Refresh CAS Latency = 3 1CLK+rP — 1CLK+trp — ns
Command Delay time (During Auto-Precharge)
toaL2 CAS Latency =2 1CLK+trp — 1CLK+trp — ns
tr 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 ps after Voo and Vooq 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 1.5V when measuring input signal timing. Rise and fall times are measured between ViH (min.) and ViL (max.).

4. Access time is measured at 1.5V 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 Vox (min.) or VoL (max.) when the output is in the
high impedance state.
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OPERATING FREQUENCY / LATENCY RELATIONSHIPS

SYMBOL PARAMETER -7 -10 UNITS

— Clock Cycle Time 7 10 ns

— Operating Frequency 143 100 MHz

teac CAS Latency 3 3 cycle

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

trRAC RAS Latency (tRep + tcac) 6 6 cycle

tre Command Period (REF to REF / ACT to ACT) 9 9 cycle

trAS Command Period (ACT to PRE) 6 6 cycle

trp Command Period (PRE to ACT) 3 3 cycle

trRRD Command Period (ACT[0] to ACT [1]) 3 3 cycle

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

topL Input Data To Precharge Command Delay Time 1 1 cycle

toAL Input Data To Active/Refresh Command Delay Time 4 4 cycle
(During Auto-Precharge)

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

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

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

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

trqL Last Output To Auto-Precharge Start Time (Read) -1 -1 cycle

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

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

tmep Mode Register Set To Command Delay Time 2 2 cycle

AC TEST CONDITIONS (Input/Output Reference Level: 1.5V)

Input Output Load
tek R
tom . to 50
275V = — = = -
I \ [
CLK ** ] \ /
- 00 AN +150
2.75V - j
INPUT 8V - - -
0.25V — - 50 pF
o |t :|:
OUTPUT LoV - =
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COMMANDS

Active Command

CLK | ; |

CKE HIGH
cs \ /
RAS \ /T

CAS /

AO-A9 X ROW X

A10 X ROW X
BANK 1

A1l X X

BANK 0

\Write Command

oAs N\ [

—

j

AO-A9 X corumn® X
AUTO PRECHARGE
A10 X X
NO PRECHARGE
BANK 1
A1l X X
BANK 0

Read Command

CLK | ; |

CKE HIGH

s N\

RAS /
CAS \

—

WE /

N

AO0-A9 X coumn @ X
AUTO PRECHARGE
A10 X X
NO PRECHARGE
BANK 1
A1l X X

BANK 0O

Precharge Command

CKE HIGH
RAS \ /T

CAS /

j

AO0-A9 X X
BANK 0 AND BANK 1
A10 X X
BANK 0 OR BANK 1
BANK 1
A11 X X

BANK 0

|:| Don't Care

Notes:
1. A8-A9 = Don't Care.
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COMMANDS (cont.)

No-Operation Command

CLK | ; |

CKE HIGH

N [
RAS / \

AO0-A9 X X
A10 X X
A1l X X

Mode Register Set Command

CLK | ; |

CKE HIGH

s N\ AR
RAS \ /-
cAs N\ y AR
AN AR
AO-A9 W oo X

AL0 W orcooe X

All X OP-CODE X

Device Deselect Command

CLK | ; |

CKE HiGH

s ___/ ) N
RAS X X
CAS X X
WE X X
AO-A9 X X
A10 X X
ALl X X

Auto-Refresh Command

CLK | ; |

CKE HIGH
s T\ A
RAS \ /
cas .\ /-
W/ ) N
AO-A9 X X
A10 X X
All X X

|:| Don't Care
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COMMANDS (cont.)

CLK

CKE

Self-Refresh Command

Power Down Command

RAS

CAS

AO0-A9

Al10

All

CS

RAS

CAS

AO-A9

Al10

All

X X X

e L L
CKE AL BANKS IDLE\,
A cs W or X
Yo RAS WX or X
AR cAS X or X
N WE nop )4
W AO-A X X
X A0 X X
) ALl X X

Clock Suspend Command

CLK | ; |
CKE BANK(S) ACTIVE\

Burst Stop Command

CLK | { |

CKE o
X nor X °cs N\ y A
N ¢ RAS 7 AN
X  wnop X CAS / N\

nor X X we T\ A

X X A0-A9 X X
X X A10 X X
X X ALl X X

10
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Mode Register Set Command
(CS, RAS, CAS, WE = LOW)

The IS45516100A1 product incorporates a register that
defines the device operating mode. This command
functions as a data input pin that loads this register from
the pins A0 to A11. When power is first applied, the
stipulated power-on sequence should be executed and
thenthe 1S45S16100A1 should be initialized by executing
a mode register set command.

Note thatthe mode register set command can be executed
onlywhen both banks are intheidle state (i.e. deactivated).

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

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

The 1S45S16100A1 includes two banks of 4096 rows
each. This command selects one of the two banks
accordingtothe A1l pinand 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 DRAMSs.

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 atthe same time. When A10is LOW, the bank
selected by All is precharged. After executing this
command, the next command for the selected bank(s) is
executed after passage of the period trr, 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. W hen 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 A11is
precharged. When the A10 pinis LOW, the bank selected
by the A11 pinremainsinthe 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 1/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 A1l is precharged.
When the A10 pinis low, the bank selected by the A11 pin
remainsinthe activated state after the burstwrite completes.

After the input of the last burst write data, the application
mustwait for the write recovery period (torL, tpaL) 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 mustbe placedinthe 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.

Thiscommand must be executed atleast 4096 times every
128 ms.

This command corresponds to CBR auto-refresh in
conventional DRAMSs.
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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 operationis started by dropping
the CKE pinfrom HIGH to LOW. The self-refresh operation
continues as long as the CKE pinremains 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 nextcommand cannot be executed
untilthe device internal recovery period (trc) has elapsed.
After the self-refresh, since it is impossible to determine
the address ofthe 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 pinis 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 (trer). 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 aslong as
the CKE pinis held LOW. Allinput 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 (trer). Thus
the maximum time that clock suspend mode can be held
is just under the refresh cycle time.
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COMMAND TRUTH TABLE®2

CKE

Symbol Command n1 n CS RASCAS WEDQM A1l A10 A9-A0 1/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¢:® 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 Columnas X
WRITA Write With Auto-Precharge® H X L H L L X BS H Columnes X
READ Read® H X L H L H X BS L Columnas X
READA Read With Auto-Precharge® H X L H L H X BS H Columna® 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

DOM TRUTH TABLE®2
CKE DQM

Symbol Command n-1 n UPPER LOWER

ENB Data Write / Output Enable H X 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®2
¢cke

Symbol Command Current State n-l n CS RASCAS WE A1l A10A9-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 Idle 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
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IS45S16100A1

OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE A1l AI0A9-A0
Idle 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 V V Vo
WRIT/WRITA lllegal L H L L V. V. Vs
ACT Row Active L L H H V V Vw
PRE/PALL No Operation L L H L vV Vv 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 V Vs
WRIT/WRITA Write Start®? L H L L V. V. Ve
ACT lllegal® L L H H V V Vw®
PRE/PALL Precharge® L L H L vV Vv 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 V. vV Ve
WRIT/WRITA Burst Interrupted Write Start After Interrupt®:6) L H L L V. V. Vw
ACT lllegal® L L H H V V Vw®
PRE/PALL Burst Read Interrupted, Precharge After Interrupt L L H L vV 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®: L H L H vV V. Ve
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt®L H L L V. V. Vw
ACT lllegal®® L L H H V V Vw®
PRE/PALL Burst Write 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
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 V Vw®
WRIT/WRITA lllegal L H L L V. V. Vs
ACT lllegal®® L L H H V V Vwm
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
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OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE A1l A10A9-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 Vv Vv v(i8
WRIT/WRITA lllegal L H L L Vv v v(18
ACT lllegal(10) L L H H Vv v vl
PRE/PALL lllegal(10) L L H L V VvV 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 trr Has Elapsed H X X X X X X
NOP No Operation, Idle State After tre Has Elapsed L H H H X X X
BST No Operation, Idle State After tre Has Elapsed L H H L X X X
READ/READA lllegal(10) L H L H Vv Vv v(l§
WRIT/WRITA lllegal(10) L H L L Vv v vl
ACT lllegal(10) L L H H Vv v vl
PRE/PALL No Operation, Idle State After te Has Elapsed®) 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
Immediately ~ DESL No Operation, Row Active After treo Has Elapsed H X X X X X X
Following NOP No Operation, Row Active After trco 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(10) L H L H Vv v v(l§
WRIT/WRITA llegal(10) L H L L VvV Vv v
ACT llegal(10,14) L L H H VvV VvV vg
PRE/PALL llegal(10) 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 ElapsedH X X X X X X
Recovery NOP No Operation, Row Active After torL 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 Vv Vv Vvl
WRIT/WRITA Write Restart L H L L VvV Vv V18
ACT llegal(10) L L H H VvV Vv vlg
PRE/PALL llegal(10) 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
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OPERATION COMMAND TABLE®2
Current State Command Operation CS RAS CAS WE A1l A10A9-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 Vv vV  Vu
WRIT/WRITA lllegal®® L H L L Vv V. Ve
ACT lllegal®® L L H H Vv V Ve
PRE/PALL lllegal®® L L H L Vv Vv 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 tre Has Elapsed L H H H X X X
BST No Operation, Idle State After trr Has Elapsed L H H L X X X
READ/READA lllegal L H L H Vv VvV Vae
WRIT/WRITA lllegal L H L L \'% Vo Ve
ACT lllegal L L H H Vv V. Ve
PRE/PALL lllegal L L H L Vv Vv 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 tuco 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 Vv V Ve
WRIT/WRITA lllegal L H L L Vv VvV Vae
ACT lllegal L L H H \'% V. Ve
PRE/PALL lllegal L L H L Vv Vv 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. All input 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 A1l pins is loaded into the mode register as an OP code.
5. The row address is generated automatically internally at this time. The 1/0 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.

13.

14.

15

16.

17.

18.

. This is possible depending on the state of the bank selected by the A1l pin.

. Time to switch internal busses is required.

. The 1S45S16100A1 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.

The 1S45516100A1 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.

Possible if trrp is satisfied.

. lllegal if tras is not satisfied.

The conditions for burst interruption must be observed. Also note that the 1S45516100A1 will enter the precharged state
immediately after the burst operation completes if auto-precharge is selected.

Command input becomes possible after the period trcp has elapsed. Also note that the IS45S16100A1 will enter the
precharged state immediately after the burst operation completes if auto-precharge is selected.

A8,A9 =don't care.
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CKE RELATED COMMAND TRUTH TABLE®

Current State

Operation

CKE

>
]
[REN

ol
(7]}

Dl

(/o]

ol

[7,]]
=|
mi

A1l A10 A9-A0

Self-Refresh

Undefined

Self-Refresh Recovery®@
Self-Refresh Recovery®@
lllegal®

lllegal®

Self-Refresh

>

Self-Refresh Recovery

ldle State After trc Has Elapsed
ldle State After trc Has Elapsed
lllegal
lllegal
Power-Down on the Next Cycle
Power-Down on the Next Cycle
lllegal
lllegal

Clock Suspend Termination on the Next Cycle @

Clock Suspend

Power-Down

Undefined

Power-Down Mode Termination, Idle After

That Termination®
Power-Down Mode

r T|rmr— I T X T T T T T|r r—r—r—r— I

I X|mrm I —r—rr—r— I I I I|r I T T I X|>=

X XX X mr—rr I IXr—rr—rr I X

X X|X X~ I I X rm— I I X|X rm— I I X X|>»|

X XX X X ™ I X X 1 I X|X X rm— I X X|>»|

X XX X X X X X X X X X|X X X X X X

X XX X X X X X X X X X|X X X X X X

X XX X X X X X X X X X|X X X X X

X XX X X X X X X X X X|X X X X X X

Both Banks Idle

No Operation

See the Operation Command Table
Bank Active Or Precharge
Auto-Refresh

Mode Register Set

See the Operation Command Table
See the Operation Command Table
See the Operation Command Table
Self-Refresh®

See the Operation Command Table
Power-Down Mode®

> X X X > X X X|[X
o
o

o
o

O><><><><8><><><><><
o
m

o
|w)
m

> X X X|[X

Other States

See the Operation Command Table
Clock Suspend on the Next Cycle®

Clock Suspend Termination on the Next Cycle

L
H
H
H
H
H
H
H
H
H
H
L
H
H
L

Clock Suspend Termination on the Next CycleL

r T r— I|X r—rrr—rrrr I I I I >XIT|r

X X X X| X~ Irrr—rrI|X

X X X X|X m—rr—rm— I Xr—rm—r— I X|X

X X X X|X mrrm— I X X~ rm— I X X|X

X X X X|X m I X X X I X X X|X

X X X X|Xx

X X X X|Xx

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.
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TWO BANKS OPERATION COMMAND TRUTH TABLE®2

Previous State

Next State

Operation CS RASCAS WE A1l A10A9-A0 BANKOBANK1 BANKOBANK 1

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 R/WIA /A A /A

I /A I /A

/A R/WIA /A A

/A I I/A I

READ/READA L H L H H H CA® /A R/WI/A /A RP

H H CA® R/W A A RP

H L CA® /A R/WI/A /A R

H L CA® R/W A A R

L H CA® R/W/A /A RP /A

L H CA® A R/W RP A

L L CA® R/W/A /A R /A

L L CA® A R/W R A

WRIT/WRITA L H L L H H CA® /A R/WIA /A WP

H H CA® RW A A WP

H L CA® /A R/WIA /A W

H L CA® RW A A W

L H CA® R/WIA /A WP /A

L H CA® A RW WP A

L L CA® R/WIA /A W /A

L L CA® A RW W A

ACT L L H H H RA RA Any I Any A

L RA RA | Any A Any

PRE/PALL L L H L X H X R/W/AN 1/A I I

X H X /A R/W/A/ I I

H L X /A R/W/A/ /A I

H L X R/W/AN 1/A R/W/A/ I

L L X R/W/AN 1/A I /A

L L X /A R/W/A/ I R/W/A/

REF L L L H X X X I I I I

MRS L L L L OPCODE I I I I
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.
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SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)

SREF entry

SREF exit

MODE AUTO

REGISTER
SET

REFRESH

ACTIVE
POWER
DOWN

BANK
ACTIVE

READA CKE

WRITE WITH CKE

AUTO
PRECHARGE

READ WITH
AUTO
PRECHARGE

PRE-

POWER APPLIED POWER ON

CHA@ <

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)

Asisthe case with conventional DRAMs, the IS45S16100A1
product must be initialized by executing a stipulated power-
on sequence after power is applied.

After power is applied and Vop and VopQ reach their
stipulated voltages, set and hold the CKE and DQM pins
HIGH for 100 ps. Then, execute the precharge commandto
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
Al1lfunction 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
All, A10, A9, A8 Mode Options
A6, A5, A4 CAS Latency
A3 Burst Type
A2, Al, AO Burst Length

Note thatthe 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 onthe 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. Inthese operations, an address isinput 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 dataitems input
or output in sequence. In the IS45S16100A1 product, a
burstlength 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 setcommand. The IS45S16100A1 product supports
sequential mode and interleaved mode bursttype 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 1/O data orders in these
modes.

Write Mode

Burstwrite or single write mode is selected by the OP code
(Al1, A10, A9) of the mode register.

A burst write operation is enabled by setting the OP code
(Al1, 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
(Al1, A10, A9) to (1,0,0). 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.
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MODE REGISTER

11 10 9 8 7 6 5 4 3 2 1 0 Address Bus
Mode Register (Mx)
WRITE MODE LT MODE BT BL
M2 M1 MO Sequential Interleaved
BurstLength 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
X X 0 0 0 Mode Register Set
X X 1 0 0 Burst Read & Single Write
0 0 0 0 0 Reserved Test Set
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BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address Address Sequence

Burst Length A2 Al AO Sequential Interleaved
2 X X 0 0-1 0-1
X X 1 1-0 10
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.
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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'tCare
Y9 — Don'tCare
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)
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Burst Read

Theread cycle is started by executing the read command.
The address provided during read command execution is
used asthe starting address. First, the data corresponding
to this address is output in synchronization with the clock
signal afterthe CASlatency 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
tothe U/LDQM pins. The delay period (tomp) 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.

CLK I 1 L1 1

commAND _HEREAD 20K

~——— tQNMD=2 ——>

@f—(oom— A2)DoUT AZ e
- . HI-Z - HI-Z

woom /N
1/108-1/015 ; :
1/00-1/1O0 7

\

{Dout A0 Y DouT A1)

READ (CA=A, BANK 0)

CAS latency = 3, burst length = 4 PATA MASIK (DBPER BYTE)

DATA MASK (LOWER BYTE)

LHI-Z

Burst Write

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

Next, dataisinputin otherin 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.
Inthis 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
tothe 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.

S e B B

COMMAND _ Y WRITEX

N BURST LENGTH

IK)—( dNO )( Dm]_)( Dm:Z)(lmN3)

/

CAS latency = 2,3, burst length = 4
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Read With Auto-Precharge

The read with auto-precharge command first executes a
burstread operation and then puts the selected bankinthe
precharged state automatically. After the precharge com-
pletes, the bank goesto the idle state. Thus thiscommand
performs aread command and a precharge commandina
single operation.

During this operation, the delay period (trqL) 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
datais output (trqL =—1). When the CAS latency setting is

three, the precharge operation starts on two clock cycles
before the last burst data is output (trqL = —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 functionis invalid if the burst length is
set to full page.

CASLatency 3 2
tPoL —2 -1

CLK |
COMMAND :)(éEADA oX X acto X
: ; «toL> s
11O {Dout 0 X Dout 1) Dout 2){ Dout 3)

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burstlength = 4

PRECHARGE START " (RP——>

CLK I
COMMAND X READA 0X XACT 0

: ———tPQL—> :

I/0 { Dout 0 )X Dout 1) Dout 2) DouT 3) :

- A ;

READ WITH AUTO-PRECHARGE PRECHARGE START” ' tRP >

(BANK 0)
CAS latency = 3, burstlength = 4
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Write With Auto-Precharge

The write with auto-precharge command first executes a
burstwrite operation and then puts the selected bankinthe
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

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.

— AS Lat 3 2
operation differs depending on the CAS latency setting. CAS Latency
The delay (taL) is trp plus one CLK period. That is, the tDAL 1CLK 1CLK
precharge operation starts one clock period after the last HRP HRP
burst data input.
CLK I
COMMAND ><WRITE AOX X acTto X
. PRECHARGE START
110 = D|NOXD|N1XD|N2XD|N3\ :
< tRP >
WRITE WITH AUTO-PRECHARGE :< : tDAL ——»
(BANK 0) '
CAS latency = 2, burstlength = 4
CLK |
COMMAND ><WRITE AX XACT 0

T

WRITE WITH AUTO-PRECHARGE

I/O—( DINO X bin1 X DIN2 X DIN 3 )—

PRECHARGE START

tRP
tDAL

(BANK 0)

CAS latency = 3, burstlength = 4
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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.

CLK

COMMAND :>(READ A0 Y READ BOYC

110 {Dout A0X Dout BOX Dout B1){Dout B2 X DOUT B3 e

«——>tccD

CAS latency = 2, burstlength = 4

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

Interval Between Write Command

A new command can be executed while a write cycle is in
progress, i.e., before thatcycle completes. Atthe pointthe
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.

CLK

<«——» tCCD

COMMAND :>(WRITE AOYWRITE BOX

CAS latency = 3, burstlength = 4

\/ Y
110 = Din A0 ) Din BO X Din B1 ) Din B2 X DIn B3 )

WRITE (CA=A, BANK 0) WRITE (CA=B, BANK 0)
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Interval Between Writeand Read Commands

A new read command can be executed while a write cycle Theinterval (tccp) between command mustbe atleastone
is in progress, i.e., before that cycle completes. Data clock cycle.

corresponding tothe newread commandis output afterthe
CAS latency has elapsed from the point the new read
command was executed. The I/0On pins must be placed in
the HIGH impedance state at least one cycle before data
is output during this operation.

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

CLK |

«——»'tCCD

cOMMAND _YGRITE AKREAD BOY

Y \
110 —{Din A0 X )T(DOUT BOY Dout BLY Dout B2 ){ DoUT B3 e

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

CAS latency = 2, burstlength = 4

CLK

«——» tCCD

COMMAND  XWRITE AO)%

! s
110 = Div A0 X X )—Z(DOUT BOY Dout BLY Dout B2 ){ DoUT B3 ymme

HI-

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

CAS latency = 3, burstlength = 4
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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.

CLK

«——» tCCD

COMMAND :>(READ 70 YWRITE BOX

U/LDQM \

: v
| HI-Z
/0 ————=Din B0 X DN B1 ) Din B2 Y DIN B3 )

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

CAS latency = 2, 3, burstlength = 4
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Precharge

The precharge command sets the bank selected by pin A11
tothe precharged state. This command can be executed at
atime tras following the execution of an active command to
the same bank. The selected bank goes to the idle state at
atime tre 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 (trqL) 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 CASLatency 3 2
HIGH, both banks will be precharged atthe same time. This {ROL 3 2
input to pin A1l is ignored in the latter case.
CLK
: > tRQL
commaND _Xrerp DX X Pre 0 X
5 Iy ' \
110 : {Dout AOXDOUT AlXDOUT A2)

READ (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

PRECHARGE (BANK 0)

CLK

tRQL

A

COMMAND :XR:EAwX

. / ' AN
110 : {Dout AOXDOUT A]XDOUT A2) —
READ (CA=A, BANK 0) PRECHARGE (BANK 0)
CAS latency = 3, burstlength = 4
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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 (twpL) from the precharge command to the point
where burstinputisinvalid, 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

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.

HIGH with the precharge command. CASLatency 3 2
twoL
This precharge command and burst write command must
be ofthe same bank, otherwise itis not precharge interrupt toPL
but only another bank precharge of dual bank operation.
CLK |
: - 4— twDL=0

X PRE 0 X

COMMAND Yire X

DQM

WRITE (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

: y
/0 =Dt A0 X Din ALY Din A2 }{DIN A3)

MASKED BY DQM

PRECHARGE (BANK 0)

CLK

« tDPL—>

commanp YirreroX

X PF?EOX

o — i A0 X Div ALY Div A2 O A3 )

WRITE (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

PRECHARGE (BANK 0)

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Rev. 00A
05/09/03

31


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

IS45S16100A1

|1IS9°

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

The1S45S16100A1 can output data continuously fromthe
burst startaddress (a) to location a+255 during aread cycle
in which the burst length is set to full page. The
IS45S16100A1 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 (trRas max.) following the burst stop
command.

After the period (trep) 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 (treb) is two clock cycle when the
CAS latency is two and three clock cycle when the CAS
latency is three.

CASLatency

trRBD

CLK | | (]

«—— (RBD—>

XlBST X

COMMAND :)(READ nX

T

READ (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

I/O : { DouT A0 |[Dout A0 X Dout ALY Dout A2Y DouT A=
: Q XDour A1) Dour A2 Dout AY—-—

BURST STOP

CLK

< tRBD

i A

COMMAND

X BST X

READ A0

.

/0 —— { Dout A0

Dout A0X Dout ALY Dout A2){ Dour AS)—EE

READ (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

BURST STOP
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Write Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1S45S16100A1 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
IS45S16100A1 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 (twsp) required for burst data input to
stop following the execution of the burst stop command
has elapsed, the write cycle terminates. This period
(twep) is zero clock cycles, regardless of the CAS
latency.

CLK LI L 1 L1 | | L |
. . twBD=0 :
: w <« {RP——
COMMAND :>(WRITE AOX Y st X preo X
' INVALID DATA

\
Din A Y Din AL ) Din A2 ) )

A/
110 —{ Din A0 X Din Al
: JJ

READ (CA=A, BANK 0)

BURST 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 aread cycle using the U/LDQM pins. Regardless of
the CAS latency, two clock cycles (tomp) 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 tomp 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.

cew | L1 L

coMMAND _XREAD A0 Y

tQMD=2

S

FoeM , / \
1/08-1/0O15 ; ; W(DOUT AZXDOUT A3)—
: : . © o HIZ - HI-Z

1/00-1/10 7 {DouT A0 Y DOUT ALYt —
READ‘ (CA=A, BAI;IK 0) DA+A MASK (LOWER BYTE) '
DATA MASK (UPPER BYTE)
CAS latency = 2, burstlength = 4
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Burst Data Interruption U/LDQM Pins (Write
Cycle)

Burst data input can be temporarily interrupted (muted )
during awrite 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 1S45S16100A1 will revert to accepting input as soon
as

that pin is dropped to LOW and data will be written to the
device. Thisinput control operatesindependently on abyte
basis with the UDQM pin controlling upper byte input (pin
1/081t0 1/015) and the LDQM pin controlling the lower byte
input (pins 1/00 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.

cw___ | L1 4 4 L L L LI I
COMMAND MXWRITE A0
UDQM /] \\ :
tDMD=0
LDQM / \ :
A 4
I/08-1/015 4 M Din ALY Din A2 ) DIN A3 )
I/00-1/07 { Din A0 XX X X Din A3 )
WRITE (CA=A, BANK 0) DA';'A MASK (LOWER BYTE) - . .
DATA MASK (UPPER BYTE) I:l Don't Care
CAS latency = 2, burstlength = 4
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
burstread 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 I
COMMAND MWRITE AOX
\d
V4 AN
I/10 { PIN A0 )
WRITE (CA=A, BANK 0)
CAS latency = 2, 3
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Bank Active Command Interval

When the selected bank is precharged, the period trp
has elapsed and the bank has entered the idle state, the
bank can be activated by executing the active
command. If the other bank is in the idle state at that
time, the active command can be executed for that bank
after the period trrp 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

that bank within the ACT to PRE command period (tras
max). Also note that a precharge command cannot be
executed for an active bank before tras (min) has elapsed.

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.

CLK [ 1 1 1 J °LJ L1 L I
‘ tRRD '
COMMAND :>(ACTOX MY AcT 1 Y
BANK AC;I'IVE (BANK 0) BANK ACTIVE (BANK 1)
CLK [ 1 1 1 L 4 1 LI 1
- trRCD :

commaND Y AcT o D

BANK ACTIVE (BANK 0)

CAS latency = 3

XVF:Q EAD 0)

BANK ACTIVE (BANK 0)

Clock Suspend

When the CKE pinis dropped from HIGH to LOW during a
read orwrite cycle, the 1IS45S16100A1 enters clock suspend
mode onthe next CLK rising edge. Thiscommand 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
areinvalid 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 onthe next CLK rising edge and device operation
resumes.

The next command cannot be executed until the recovery
period (tcka) has elapsed.

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 heldis just
under the refresh cycle time.

READ (BANK 0)

CAS latency = 2, burstlength = 4

CLK e P
N,
COMMAND :>(R;EADO W . . . .
110 . 4 D:OUT 0){ : DouT 1 XDEOUT 2Y [;OUT 3 Y——

CLOCK SUSPEND
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OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

T0 Tl T2 T3 T10 T17 T18 T19 T20
o | | | L L L1 | | |
«— tCK—_: o :_ >-{CL
CKE HIGH
{05 >t tcH
S AR SNVIARNNYIA RNV ANV IARNNYIAIY
{CS 4«1+ tCH
RAS AN A \ |/ \ |/ \ |/ \ |/
{CS Tt teH . .
- 0 w— N N e N 4 A
03 Te>let tCH p P
WE (NI /N /| N/ / 1\
AO-A9 [ [ )(cond( X row X
| tAS-e ;!: »>-tAH | | ”” ‘ p tAST¢ >I< > tAH | | |
AL0 i\ I L Keooe X X RQWX
| | | i | A= BANK L |
AlLL ,U }U XCODEX X | X
« ff o
DQM HIGH JJ JJ \
( (
I0
J J
— V%E'NSE < tRP fRe tRe tveD f ttRRACs
<PALL> <REF> <REF> <MRS> <acT>
@ Undefined
CAS latency = 2, 3 [ ] pon't care
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Power-Down Mode Cycle

T0 Tl T2 T3 ) ) Tn Tn+l Tn+2 Tn+3
oK | I | L L L | | | | |
—! {CHI [« ) P
tCKS tck —>f <> {CL [«—>-CKS < fCKH
\
CRE T/‘ ICK{-\—» \ /C fcKA
CS T[>} {CH . "
VAR SNVIARVARVARVAAVA AVARVARRNYIAR U
{CS 4e—>te>t {CH .
RAS N4 \ |/
{CS 71t teH . .
cJu— ] ] g —
{CS 1t tCH p [«
e U’ ] ] )

= ] I — _— )HT& |
Ay m — X

| BANKDOR! | | " " f | | BANK 1
ALL ) CID ¢ I I I XX
B ” i ’ BANK D
L L I(4 (4 1
DQM | I
4 4
f [ rr
I0
J J J
EXIT
< tRP >« POWER DOWN MODE —————j« POWER DOWN MODE 1 ttR‘}:S
< R
<PRE> <SBY> <ACT>
<PALL>
B undefined
CAS latency = 2, 3 [ pon't care
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Auto-Refresh Cycle

T0 Tl T2 T3 ) Tl ) Tm ) Tn Tntl
SOy oy Yy Yy I By
fCKS fe>1e— toK—> >-tCL «
ke _f Jj
{CS fe><t CH [ I L
S AINLL [\ AL J\ALLS J\ALLS |\
L {CS Je—>le>t tCH I I 4
RAS N\ £ \ |/ /U \ |/ }U N/ TN/
{CS Tt tCH 0 " L
OAS /| \ AN/ NI/ N/ TN
{CS >t tCH v p "
WE \ | 4 /N /[ /| \ / |\
I l v
1049 u n D
| ostolom | | " | f | , | |
AL0 S\ }l}’ }l}’ X RQWX
| | | | A | f | bt |
AL I I XX
i’ i’ bk
QM I I
J) J)
( rr rr
I0
J J J
< tRP >e tRC »l« tRC < tRC e tRAS
< tRC
<PALL> <REF> <REF> <REF> <ACT>
@ Undefined
CAS latency = 2, 3 [ ] pbon't care
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Self-Refresh Cycle

T0 Tl T2 T3 ) ) Tm Tm+1 Tm+2 T
ax L[] I s T I o 0 o I e Y
tCKS fe>pe— tcx—_: o j_ ol - 1CKS {CKS 1¢—> .
CKE St tcu—s r U ﬂ /[ J
CS 7> tcH p . X (oA = [
VARV IARNNVAN| I JARVARYA NS
L {CS 4¢—>1e>+ {CH p P P
RAS N \ |/ /l}l /Ll N\ /
{CS > iCH 0 [ I
s ) SN A N
{CS Te>1€=>T {CH [ (“ (“
e N/ / |\ | L/ |\
/) J J)
IL 1L
A-A9 I I
| usqok o | | / | | | i |
AL0 fuoai\ }U )’)I
| | | f f | | | / |
All ” ” ”
V) ) )
L L /L
DQW L I
J J J
(( (( I
0
J J J
EXIT
tRp SELF REFRESH MODE ———»¢— SELF —p{¢———————— {RC ——————>e— (rc —
REFRESH
<PALL> <SELP> <REF>
@ Undefined
CAS latency = 2, 3 [ ] pbon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle
10 Tl T2 T3 T4 5 6 T7 8 T9 T10
ek | I I I I I I I I I I
- tcHl [«
{CKS Je>te— tCK —>| «—>CL
CKE _/ : {CKA —>|
{CS T[>t teH
S AR NNVIARNNYIAAVALVARNNVIAR NN A\
1CS e—>fert ICH
RAS \ / |\ \ |/ \ |/
CS et CH
CAS {1\ \ |/ /1 \ / |\
1CS te—let- ICH
WE [\ / |\ A/ / 1\
tAS 1>t tAH (1)
AG-AQ ) € ¢ XcowmnX X rov X
sl BANKOAND L
" Neonf 0 o / X XXX
1 Jeoolet 84 Bl PAIKOOR BANK
i XX XX I I
BANKO BANKO " BANKO BANKO
| 1CS fe>1<—tomD S |
DQM \
«—fAC — tAC «—1AC <« tAC
<« {OH <« {0H-> <« {OH A’I 1OH
10 DouT DOUT 1 DouT m+2%0w mIIM
fLz 4 | ! |<— tHz —
— RCD ——————»fe— tCAC ———— > — tRQL »—IRCD
l— 1RAS »><—1{RP [RAS
«— tRC »—IRC
A <READ> :;’ELE; <acT>
B undefined
CAS latency = 2, burstlength = 4 [] Don't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Auto-Precharge

0 Tl . Ik T4 T5 Té T T8 W
ek | | | | | | | | | | |
= {CH [«
{CKS Je>le— ok —> «—>CL
CKE _/ ,4 {CKA —>|
{CS 1>t tCH
SV ARNNVIARNNYIARAVALAVARVARVAR NN YA
{CS &> fCH
RAS 4 /| \ \ |/
ics <> {CH
oS [ 1\ \ |/ /1 \
{CS 1> fCH
WE [\ /1 \ [ 1\
st 0
ALAD Yoo X XeowinY X ron X
1AS Jeplert tAH
ALD )@@( /AUT(l)PRE\ Y Rlowx
s Lot BANK L BANK
AL YeX X X X
BANKD BAKD o BAKO
| 1CS e>1<— touD |
DM \ 7

tLz

«—1AC — tAC [—1AC «— AC
4" « {OH [«1OH <« {OH 4" [«{OH
0 W Dourm QDOUTM@DOUTWZ@DOUTM@
> ' Z

|
tH
— tPQL

— tRCD fcac - «—{RCD
— tRAS ple—{Rp ——————le—{RAS
— fre »1<—1RC
<ACT> <READA> <ACT>
@ Undefined
CAS latency = 2, burstlength = 4 [[] Don't Care

Note 1: A8,A9 = Don't Care.
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|IS9°

Read Cycle / Full Page

T0 Tl T2 T3 T4 T5 T6 T260 T261 T262 T263
oK | | | | | | | | | |
—> {CHI [«
{CKS 4&—> fCK —> > {CL
CKE Al ion ]
{CS Te>1¢>f tCH Ia
VAR NNV YARRSVYARWARWAR VAR [7 1\
tcs fCH
RAS NI / |\ /| \ A\ | /£
| cstoporon | | | | | |
CAS / |\ \ |/ [ |\
| tsloloton | | | |
WE 71\ / 1\ \ | /\
s oot | o | | | |
AO-A9 X row X X cow X
[ s lolw | | | | | | |
At )( \ | / \ | /
| S feteof 4 | NOPRE | | | | | BAKDOR 1 |
All \BANk 0 ~\ Ko/ \ Bako /
| 1CS e—>}<— touD fCH
DQM \
«—tAC l— tAC «— tAC «— tAC <«— tAC
«toH <«{OH- < tOH [tOH <tOH
10 ; DOUT Om DOUT O+ ouT 0m-1 DouT 0m DOW—_
1Lz I «— tHz—>
l«<— tRCD »<— {CAC > <—1{RBD
(BANK 0)
le— tRAS > tRP
(BANK 0)
[<— tRC
(BANK0)
<ACT 0> <READ0> <BST> <PRE 0>
Undefined
CAS latency = 2, burstlength = full page [] pon't Care

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

T0 1 T2 T3 T4 5 6 7 T8 9 T10
ok ] I L} I I L+ I I I
—>{ {CHI [«
tcks tCK —>| tcL
CKE _/, tCKA —>|
Cs > {CH
s _A WAARSNIVANYYARWNVANYYAR W VAN W/
tcs tCH
RAS | N\ | /£ | A4 | /| \ A1/ | \ | /\ |/
tcs tCH
CAS 71\ | L/ | \ | N /7 |\ /|| \—
tcs fCH
WE ah /| \ /| \ A\ £ /| N\ A £
tAS tAH ) I 0 |
AO-A9 X row X WeoumX X row X o) Y row X
| s lelenttn | AUTO PRE | AJTO PRE | |
AL XCeon X X XOCronX X XA | / XX\ | /
185 Jeslerl taH No PRE | NOPRE ~ BANKOOR1 | | BANKOOR 1
Il
ALl \BANKO £ NBANKO /7 /BANK I\ /KN \BANKo / \ BANKO /- /BANK 1\
| | ics toMD ! tcH | |
DQM \ /[ \ /
«— tAC [«— tAC —>| [«—tAC [«— tAC
[« tOH > [« tOH-> < tOH < tOH
110 DOUT 0m m DOUT Om+1 DOUT 1m DOUT 1m+1 e
1z | «— thz 1z — tHz
«— RRD
(BANKO0TO 1)
tRCD tCAC tRCD tCAC le—fRCD __|
(BANK 0) (BANK 1) (BANK 1) (BANK 1) (BANK 0)
<—(Bm<so) (BXIIIE 0) (BthSO)
«— {RC trRC
(BANK 0) (BANK 0)
tRAS > tRP
(BANK 1) (BANK1)
tRC
(BANK 1)
<ACT 0> <READ 0> <ACT1> <READ 1> <PRE 0> <ACT 0> <PRE 1>
<READA 0> <READA 1>
B undefined
CAS latency = 2, burstlength = 2 D Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle
10 Tl T 13 T4 T T6 T T8 9 TW0
oK | | | | | | | | | | |
tCKS « ICK__: e :_ >-{CL
CKE _/': {CKA —>|
{CS 7>t ICH
s /I NI/ AL/ |\ |\ AL/ AL L/ |\
{CS 4e—>{e—>t tCH
RAS \ |/ / |\ \ | / \ | /
{CS 1¢—>1e—>t tCH
oS {1\ A/ /| \ /| \
| tcs >t {CH
WE /1 \ \ | / \ |/ / |\
ths >t )
AO-A9 X row X XeouumnX X row X
sl BKOMDL |
AL X ron X \orre / X X X row X
s Lol BANKL BANKOOR1 BANK
ALl ) I XX XX XX
BANK( s 1 K0 g PO BANK(
| < CH | |
DQM {_’ [

tDS}e>{« tDH tDsio«tDH»tDs tDH »|tDS{erl« tDH
110 X Dim DN m#l }OI{ DM+ D|Nm+3}
| |

«— tRCD ————»] «— tDPL —> ————ReD—
— tRAS «— IR >le RAS —
— tRC »le tRC —
<acT> WRIT> <PRE> <acT>
<PALL>
@ Undefined
CAS latency = 2, burstlength = 4 [] Don't Care

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

Write Cycle / Auto-Precharge

T0 Tl T2 T3 T4 5 T6 T7 T8 T9 T10
oK | | | | | l | | | |
- toHl e
(S tere— tok—> T tcL
CKE _ Sl a o
105 flt o
~0 4
SV ARNNVIARNNVIARAVARVARWVARVA R WA
165 4elet {CH
RAS N / |\ \ |/
tesfe teH
CAS /1 \ \ |/ /1 \
teS-festest toH
WE /1 \ \ |/ | S
S ettt )
AO-A9 X ron X XcowmnX X row X
tAS > tAH
ALD ) €D ¢ JAmore\, X row X
tAS deterttAH BAII\IKl BAl\IlKl
AL XeuwiX X_X XX
BANK 0 ics BANK 0 t BANK 0
| ;4—> CH |
DQM \ /
(DS{e>{« DH>{IDSter1« IDH »{DS{este- DH »{IDSferte- (D
o X o YO XX DNm+2d>D|Nm+3*
| | o | |
— RCD ————] — DAL tRed—
[«— {RAS tRP »> tRAS —
le— {RC > fRC —
<A SWRITA> <A
B undefined
CAS latency = 2, burstlength = 4 [] Don't Care

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

T0 Tl T2 T3 T4 5 T258 T259 T260 7261 1262
oK | | | | | | | | | | |
- {CHI [«
tCKS <« {CK — «—>HCL "
CKE —/ ,: fCKA —>| JJ
CS 7>t tCH p
AR NNV ARV IARAVAL/ARVARNNVANVAR U
{CS He—>tet- tCH P
RAS N4 /| \ J /1 \\ [/
1CS e—lenl tCH .
CAS /| \ \ |/ J / |\ | \
{CS tenlen! tcH .
WE /| \ \ |/ J \ | [\ ]|/
tAS 1¢—>¢=>r tAH (1) i
AC-A9 X row X Xoowmnm{ [
1AS eplesl tAH ”,,
M ) €D \ |/ I \ |/
th5 Jeoshert i NOPRE . WKOR
AlL \aukof \ B0 / [ \ B0 /
| fcs tcH
DQM {_» ﬂ 7
J)
tDSlerletDH IDS{*»*tDH-»tDS—o«-tDH (DSJerle- tDH
o ) €T § G § G DNOm-lJCXDmOm)O( X
I T T T T
[e— tRCD ————— > [«— tDPL—————»|
l— tRAS >l IRP
«— tRC
<ACTO> <WRITO> <BST>  <PREQ>
B undefined
CAS latency = 2, burst length = full page [] bon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Ping-Pong Operation

70 T1 T2 T3 T4 T5 T6 T7 T8 79 T10
oK ] | | | | | | | | | |
= {CHI [«
{CKS fe—>« CK —> < tcL
CKE _/ foka —
{CS T¢>{«>} tCH
s TN\ /T AT\ AA 7T\ |/
tcs > {CH
RAS A1/ / |\ AL L / I\ £ \ |/
tcs CH ‘ | |
CAS /| \ \ | // NI // / |\
| tesdesletton | | |
WE /| \ N // NIVANVIARWAR
tAS < > tAH 1 (1)
A0-A9 X row X XcorunX X row XcownX ROW
| 1AS Leplert tAH | AUTOPRE | | AUTO PRE |
At )( X OGe X / Gon)
| 1S Jeples tAH NO PRE NO PRE BANKIOORl
| L
AlL \eavko f \BANKO/ /Bank 1\ /BAKTN  \ako/ \ BANKO /
tcs fCH
DQM /
{DS —>{«tDH»| 1D <{DH>|{DSe>{« tDH> |{DS 16t < {DH>|IDS >« tDH>] DS te>{e tDH| DSte>{« tDH>| DS > < tDH
1/0 X DinOm H;N 0m+1H[;NOm+2b DIN 0m+3H:)|N im H;w 1m+M[;N 1m+ZHD‘N 1m+3;k
T T T T
«— {RRD Id— tDPL le— tOPL —
(BANK0TO 1)
(RCD_ {RCD fRCD __
(BANK 0) (BANK 1) (BANK 0)
<—(BIARA/}KSOJ (B/lﬁi 0 (B&Rhf‘i 0
«— RC »le— RC___
(BANK 0) (BANK 0)
l— RAS
(BANK 1)
<_(B}\§ICK1)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
B undefined
CAS latency = 2, burst length = 2 |:| Don't Care

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

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
Tl | | | | | | | | | |
- {oHl [+
[CKSfedfe— tCK—>  l—>tcL
CKE _/ " oKA —>]
{CS Je>}<>t {CH
Y ARNNIVYAR NNV ARNNYIARNYI2R WYL Nl
{CS He—plent ICH
RAS N /£ / |\ / |\ / |\ \ |/
1CS He—plent ICH
oS 1\ \ |/ N\ |/ \ | / / 1\ |
{cs »f ICH
WE [\ / |\ / |\ / |\ \ | /
tAS >« tAH @) @) )
AO-A9 X row X XcoLumimk XcowinX ) D
185 Leshes}ta | | AUTO PRE BANKOANDL
" X \ooe /e /X XX
ths- W BANKL | BANK L NOPRE BANK O ORL
AlL ) 8! X X Xt X Xeaw: X
BANK O BANKO BANKO BANK 0 BANK 0
| CS 4e>re—toMD CH
DQM A L
<«— tAC <«— tAC [«— tAC—>| [«—tAC [— tAC—>| |«— tAC—>]
[<-tOH 4" [<-toH <-fOH 4" < tOH->, < tOH «10oH
110 Dour m % DOUT M+ DouT % DOUT 1 DouTo DOUT 0+
1z I I '<—t|-|z
«— (RCD ———————>{«— {CAC «—1{CAC »e—{CAC >« tRQL
«— tRAS >{<— tRP
«— tRC
<acT> <READ> <READ> <READ> <PRE>
<READA> <pALL>
@ Undefined
CAS latency = 2, burst length = 2 [7] Don't Care

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

T L . LK T4 T5 T6 7 8 T
oK | I I | | | | | | | |
= {CHI [«
tCks <« {CK —| <« 1{CL
CKE _/,: tCKA —>
. {CS 1>} tCH
s/ NLL N\ AL \ALLS N
1CS He—>e>t {CH
RAS N /£ /| \ / |\ / |\ \ |/
1CS e tCH
CAS [/ |\ \| / \ |/ \ |/ / |\
| 165 erle]-tCH
WE [ ]\ / |\ / |\ / 1\ \ |/
1AS {4—>{<F thH 0 (1) )
AO-AY X ron X ) G ¢ XeownX Xeowmox
b Lesle | | WTORRE | BAKOAWDI
AL0 X row X \ loRe / \ loree / X X X X
11 Jeokeal KL | gii  NOPRE NOPRE BAKOOR
ALl You X X X X X X ekt X X su 1 X
BANKO BANKO BANK? BAKO BANK?
| 1CS +er«— toMD {CH 1« tQMD—»> |
DQM r /
—tic —tic
{OH
l0 I bouTn
fLz 4 1LZ 4>
«—1RCD >« {CAC <«—1CAC ><«—1CAC >« fRQL
<— {RAS > RP
<«—{RC
<ACT> <READ> <MASK> <READ, ENB> <PRE>
<READA, ENB> <PALL>
B 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
oK | | I I I I I I I I I
—>{ {CHI [«
tCKS Je—>le— tCK —>) <« {CL
CKE _/,‘ CKA —>|
. {CS 7>t tCH
S_/A I NALZL/ | A1/ |\ A\ /] \\ L4/ | \A\LL/ |\
tcs >t {CH
RAS N /L /|\ / |\ /| \ A/
tcs tCH
oS / |\ \ |/ \ |/ \ |/ / |\
| 1CS -fe—>le>} ICH | | |
WE /| \ \N| / \ |/ \ |/ \ | /
tAS 1¢—>1¢—>r tAH 1) 1) (1)
AO-AY row X XcoLuim XcowmX Xcoumox
b Lottt | | | | WIOPRE | BawkomDl |
At G \vome/T Nome ST KX XX
| st | BANK 1 | BANK 1 | NOPRE | sawoR: |
At XX D G G GE CI G €T |
BANKO BANKO BANKO BANKO BANKO
| tCcs < tCH |
DQM /
tDSle> |« tDH»|{DS x|« IDH »|tDSe>|« IDH »{(DSedle- tDH»{IDSer{« tDH»|tDS|ep |« IDH
o X D|Nm1 X D+l }O( DIy dDwmlJO DiNo mwml;k
T T T T T T T
<«—{RCD —————— > |« tppL —>
«— RAS {RP
<«— {RC
<ACT> <WRIT> <WRIT> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 |:| Don't Care
Note 1: A8,A9 = Don't Care.
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1SS

Write Cycle / Page Mode; Data Masking

T Tl It 13 T4 T5 i 8 9T
ek ] I | | | | | | | | |
= {CHI [«
tCKS <« {CK — «—>r{CL
CKE _/,1 tCKA —>
. 1CS 4[>t {CH
s AN [\ AL\ \ALL N
tcs <>t {CH
RAS M/ / |\ / |\ / |\ \ |/
{CS &>« {CH
7S [ |\ \| / \ |/ A |/ / |\
1CS 1e>1e>t {CH
WE /1 \ \ |/ \ |/ \ | / \ | /
{AS e>{>r tAH ) ) ()
AO-AY X rou X XcowmnX XeowimnX Xeowin o
18 e slest i | | WIOPRE | BAKDAWDL
AL0 X row X \ ore / \ lorre / X X X X
S JeslerttaH BANK L | BANK 1 | NOPRE BANK 10R0
ALL ) B ¢ X X X X X suike X X ut X
BANKD BANK BANKD BANKD BAK
| {cs ] teH
s { g [——
(DS{e>(« DH>DS{e> 1« DH >fiDS{e>(«(DH > DS fe>{« DH|iDS epl« OH
o X oum X X oum XX Dnn X X Dno Dt
| | ST o | |
[«—tRCD —————> [« tDPL —>|
l«— tRAS tRP
[«—fRC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [[] Don't Care

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

10 Tl ¥ T3 T4 T 76 T T8 19 T10
o | | | | | | | | | |
tCckS <« tCK—_: (cH :_ tcL tCKS 4e> tCKH
Y A N A /
{CS 1>} ICH
s_ AN/ [ \A [/ / |\ N // [\ A\ |/
(65 epfest (CH | \ |
RAS N/ / |\ \ \| / \ | /
tcs »e—>r {CH \
S /| \ \ | / \ / |\ /| \_
[ _cotemenicn | | | [l |
WE / 1\ / |\ \ \ |/ N
ths ferfeat 14 n |
AO-AY X ron X Xcouuinmy | ROW
| wslodolw | worme | | |1 | suwomor |
A0 ) D ¢ XNOPRE A \\ D, LG
th Jerlesf 4 . BANKOOR1 KL
AL ) I ¢ X skt X \ Xaak 1 X X
BAIKO s 12K T \ BAI\IJKO BAKO
DQM \ £ 3

<«—tAC [«— tAC
l«toH e tOH
110 DoUTm DouTm#1 @
HZ

Lz [t
«— tRCD > 1CAC >
le— tRAS <« tRp —> «— RAS—
[«— {RC +«— RC—
<ACT 0> <READ> <SPND>  <SPND> <PRE> <ACT>
<READ A> <PALL>
@ 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

10 T T 1K T4 15 T T T8 79 T10
oK | I | | | | | | | | |
= {CHI [«
{CKS fe—>fe— tcKk —> >+ {CL {CKS &>, <>HCKH
CKE _/‘ fckA —>] A L/
{CS T>{«>t ICH
s_f | N LS \A/\\| | /T A\ 7T\ 7T
fcs tCH
RAS N L /N \ |/ \ | /
tcs tCH \
CAS / 1\ N\ /| / |\ / |\
| _csqementen | [\ | |
WE /| \ \ |/ \ \ |/ / |\
1AS 1>t TAH ) \
AO-A9 X row X XcowumnX | ROW
| owslololw | wome [ || | skomor |
AL0 ) € A \ XN XKoo X
| uslololw | NOPRE ] ] | BaKoRD | BANK 1
Al Yeui X X skt X \ X Bk 1X X X
BAKO s B o PN WK
DQM
DS 4e—»le—>t IDH DS tDH
o * oum X DNH:I}
I | | | |
[¢— tRCD —————— > <— tDPL—>|
le— RAS > <€ RP > <«— {RAS
[«— RC ><«— (RC
<ACT> <WRIT, SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [ ] pbon't care

Note 1: A8,A9 = Don't Care.
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|IS9°

Read Cycle / Precharge Termination

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | | | | | | | | | | |
—> {CH [«
tCKS Je—>te— tcK —>| «—>iCL
CKE _/': {CKA —>
{CS 14>« {CH
ST TNT AL TR TR
tcs >« {CH
RAS N / |\ \ | / \ |/ / |\
tCS e tCH
RS /1 \ \ |/ / |\ / |\ \ |/
| tesfeosfeot i |
WE /| \ / |\ \ |/ / |\ / |\
{AS 4>« taH (1) )
AO-A9 X row X XcownmX X row X XcownnX
S Jeslol | | | AT PRE
A0 ) D § \ |/ \ |/ ) EED XX
SR NOPRE BANK 0 CR BANK1 NOPRE
AlL \autko i/ \| 840 / \ a0 / X X )CITEN.
BANK 0 BANK 0
1CS 4e>t<— toMD »t {CH | |
DQM \ [
«—1AC — tAC «— e «— tHz
[« tOH < tOH («{OH
10 bouTm DouTmit DouTm#2
iz '
[«— tRCD > {CAC > [«— RQL > <— [RCD >«—{CAC—
le— RAS »e— (P —————»|<«—1{RAS
[«— RC <«— {RC
<ACT 0> <READ 0> <PRE 0> <ACT> <READ>
<READA>
@ Undefined
CAS latency = 2, burst length = 4 [] pon't care

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

10 T T T3 T4 TS T6 T T8 19 T10
Tl I I I I I I I I I I
—>| {CHI [«
tCKS <« tCK —>| «——>riCL
CKE _/,‘ {CKA —>
{CS 7>« tCH
s /AN T\ A /IS A LA\ L
tcs >t {CH
RAS A/ / |\ \ | / \ |/ / |\
tcs tCH
RS /1 \ \ |/ / |\ / |\ \ |/
| s Jion | | | | |
WE /1 \ \ | / \ |/ / |\ \ | /
AS e A ) )
AO-A9 X row X XcoLumimk ROW XcouuminX
b Lttt | | | | | e
o eX— AL/ \ | [ OXEXT XX
S Jesfeof NOPRE BAKOORY | BANK 1 NOPRE
AlL \auko \| BANKo /' \ 800 /' X X Nauk 1 X
s RN St o
s { 7T X
fOH  [«—>r{DH tDH tDH
DS tDs tDS {DSte—>
lio %MMWI}&ZNOWE X }(_Dwn:XI
. T | | T T
— tRCD ——————»| < IRCD ’
le— tRAS ><— {RP > tRAS
“— tRC R
<ACT 0> <WRIT 0> <PRE 0> <ACT> <WRIT>
<WRITA>
@ Undefined
CAS latency = 2, burst length = 4 [] pbon't care

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

CAS latency = 2, burst length = 4

T0 T1 V) 3 T4 5 6 7 T8 9 T10
k| | | | | | | | | |
—>| {CHI [«
tCKS {CK —> tcL
CKE _/, {CKA —>|
tcs fCH
cs_A WASRSWNYIARWARWARWNYIA R WY W
tcs tCH
RAS N1 £ /| \ \ | / \ | /
| o | | | | | |
CAS / |\ \| / / | \ / |\
i By I | |
WE /1 \ / |\ \ | / /| \
| s W o | | | | |
AO-A9 X row X Xcownnm¥ X row X
| tsleoleslin | AUTO PRE | | BANK 0 AND 1 |
ALD ) D¢ ) A_X KX
| s teslesttar NO PRE ! | BANKOOR1 | BANK 1 |
ALl Xk DX X eank1 X X eank X X
| BAKO | s 1KY ottt BANKD | BANKD |
UDQM N /) /
| | | s sl a0 B | | | |
LDQM A [/ |- \
l«— tAC —»| [¢— tHZ —>| ||«— «— tAC —>
1z | leton t\ | [«toH ‘ < toH
|/08-15 DoUT M Dout m+2® DouT m+3%
le— tAC le— {AC
tLZA" [«tOH «IOH:IM
1/00-7 DouT m Dour m+1 YA
l— tRCD tCAC tQmD tRQL <«— {RCD
le— {RAS tRP- tRAS
l— {RC tRC
<ACT> <READ> <MASKU>  <ENBU, MASKL> <MASKL> ::Eii <ACT>
<READA>

Undefined
|:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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1SS

Write Cycle / Byte Operation

CAS latency = 2, burst length = 4

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | | | | | | | | | |
tcKks tcK —_: oHl 1 tcL
CKE _/ tCKA —>|
tcs tCH
cs _/ VAR SNIVYVARWARWAR W VAR WNIVYA R
tcs tCH
RAS NI /£ /| \ \ |/ \ | /
| o | | | | | |
CAS / |\ N\ / / |\ / |\
o | tcs tCH | I | | | |
WE / |\ Nl / N/ /| \
| ustetertu | g | | | | |
AO-A9 X row X XcoLuun m¥ X row X
| tslooleatin | AUTO PRE | | | BANKOANDI | |
AL0 X row X X X XX X X
T PR NO PRE ! | | BANKOOR1 | BANK 1 |
ALl Xeank DX X Bkt X NETD ¢ X X
| BANKO | BANK 0 tcH BANK 0 | BANKO |
| 1CS te>| | l
UDQM \ A\ |/
Iy | I
LDQM \ _/ [\ Z
DS - tDH [
tDs tDH {DS 1 {DH
1/08-15 X ownm X Xojimet Xowm:s X
DS tDH L K DS tDH
1/00-7 )( DNm )\ X DIN m+3}(
T T T T T T
[¢«— {RCD ————— > <— tDPL —>| <— {RCD
le— tRAS trRP tRAS
[— tRC trRC
<ACT> <WRIT> <MASKL> <MASK> <ENB> :;)ELELZ <ACT>
<WRITA>

Undefined
|:| Don't Care

Note 1: A8,A9 = Don't Care.
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|IS9°

Read Cycle, Write Cycle / Burst Read, Single Write

{CS 4> fCH

10 m v K T T T6 v T8 0TI
cK | | | | | | | | | | |
—>| {CHI [«
tcKs >l tCK —>| fcL
CKE —/" fCKA —>»
fcs >« {CH
\VARYARWEVAN

RAS NI

A

tcs fCH

CAS / |\

N\ //

| CS 1« tCH |

WE /

s AN/ |\
/
A\
/

\ |/

N RN

1AS Te—>{«—>T tAH |

u
XeouumninX

A0-A9 X row X XcowunmX
[ sl ] | |

| aroere  BaKoMD!

CAS latency = 2, burst length = 4

<

AL0 ) €D | X X
| s Lo BANK 1 | | | ’ | NOPRE  BANKOORI
All Xk 1 X X X BAN L X:X BV L X
BANKO BANKO BANK 0 BANK 0
| S 4> <—toMD > {CH
DQM A &j; \ | /
«—1AC [ tAC [e—tAC «— tAC tDs
+IOHQ *tOHQ <« tOH 4" [« tOH {DH
I/O Doutm Dout m+l Dout m+2@ Dout m+3 DINn e
1Z e ' ' etz
[«— tRCD »<«— {CAC > [«<— tDPL —>|
<«— {RAS »|e«— tRP—
<«— {RC
<acr> <READ> <WRIT> <PRE>

WRITA> <PALL>

@ Undefined
|:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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Read Cycle
10 Tl T 3 T4 T T 7 T 0TI i 12
oK | I I | | | | | | | [ T I N
= {CHI [«
{CKS Je>le— tck —| «—>iCL
N Al
{CS 1>« tCH
SV ARNNYIAAVARNNYIAAVARVARVAR Y VARAVARNN VAR
fcs tCH
RAS v / |\ \ |/ \ |/
fcs <>t {CH
CAS {1\ \ |/ / 1\ / |\
T T ele [ [ -
WE [ 1\ / |\ N/ [ |\
tAS 1> tAH )
AG-AY X rou X XcowmnX X ron X
Wl | | | | | | HERE | |
AL0 X ron X \ opee / X row X
b Lottt | T | | | MOl ] | BANK
AL Yok 1 X X X X eu1 X X X
BANKO BAKO i BAKD BAVKO
| | fes tQMD | |
QM \ j’
—tAC [— tAC [—{AC [— tAC
4" |« tOH [tOH [« tOH tOH
0 HW Dour DouT il DouT 2 DOUWS@I
flz- I I |4— thz
[«— {RCD <— {CAC > [e—RQL———| «—{RCD—
— 1RAS »e—1RP <«—RAS—
[— RC > tRC——
<ACT> <READ> :;‘Eﬁi Qe
B 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

T0 Tl T2 T3 T4 T T6 T7 T8 T9 T10 T T12
o |1 I T I I I B B L
kS feorfe— toc—] O [
CKE . KA —>
{05 >t teH
SV ARNNVIAAVARNNYIAAVARVARVARVARVALVAR NN YA
tcs teH
RAS Nyl 7/ |\ \ |/
fcs teH
CAS {1\ \ |/ / |\
| sttt | | I
WE [/ 1\ / |\ / |\
S > tH ()
A-AQ Xron X X coum’ X o X
[ sl o | | oo | | | | L
A ) ED /] \ Ao X
| usfotolw | | BANK | | | | | | | BAKL
" Yoo X_X )
BAV\IIKU BAI\IIKU ics - ol e BA!\IKO
QM A /
[e—tAC [ tAC —1AC [— tAC—>|
4" < toH «toH 4" *tOH*l <-IOH<>|
lio Dourm &Dcmmﬂ @Dwmﬂ Dour me3
ILZ-&»W z
— tRCD oA > < tpoL le—tReD—
— 1RAS >l IRP e RAS—
— IRe »e—{RC—
@ <READA> acr

CAS latency = 3, burst length = 4

R Undefined

|:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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1SS

Read Cycle / Full Page

CAS latency = 3, burst length = full page

70 Tl T2 T3 T4 T5 T6 T7 T8 1262 7263 T64  T265
oK ] I I L+ [ I I I Ly L4 L
—>| {CH [«
fCKS fCK —> < fcL
CKE _/ CKA —>
{CS T¢>{«>1 {CH
cs _/ VARVARNNYIAAVARVARV/ ANV IAAVAR
fcs fCH
RAS \Nv4 /1 \ [ 1\ A\ |/
| et | | I ]
cAS /| \ \ |/ / T\ |\
] e | | | | | | | |
WE /1 \ /| \_ \ | /\ |/
| WS T I | | [ | | | |
AO-A9 X ron X X com X
| sslololw | | | | | | | | | |
A )( \ s / \ | /
e I S A L
All \Butkof \ BAKO / \BANKO /
| fcs «—>1 {CH
DQ T /L
[e—1AC —tAC [e—1AC [ tAC [— tAC
e tOH [«tOH [«tOH [« tOH [«10H
l0 DoUTOn Dour ome~ | KCOour om 4 DouTOm DW—
{LZ 4> |<—IHZ—>
l«— {RCD > tCAC l«—1{RBD
(BANK 0) (BANK0)
le— {RAS tRP
(BANK 0) (BANK 0)
[e— RC
(BANK 0)
<ACT 0> <READ0> <BST> <PRE 0>

Undefined
|:| Don't Care

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

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
oK ] | | | | | | L | |
! tcHI [«
teks tok —] oL
CKE _/ {CKA —>
cs tcH
s_/f N1 /LS WNVANV2RNNYANYY 2R -
tcs
RAS | \ | /£ /I \ A\ 1/ | N\ /\| / |
tcs
CAS | /|1 \ N/ /| \ | /| \_'7
tcs
WE 7 |1\ /| \ A\ L/ N /7 \
| tAS (1) | |
A0-A9 X row X XcorumX ROW
| S AUTOPRE /_‘_\
A0 XX QA €D
| s feslesttan | | : NOPRE  BANKOOR1 | BANK D OR1
L I
ALL AWK JeakT\_\sawo/ Jonk T\ \B4K0 / 7B\ Bk 0 /
| | | | | ics tQMD le—>- tCH |
DQM \ [
«— tAC l— tAC [e— tAC
iz | |etoH| A’I e tOH-»]
110 DouT 0m }@ DouT Om+1 ¥
‘@\Ntmo ) (BIARNCKD ] 1 (BtACAf\KC 0
<_(Bt§l\(l: K 0 (afﬁ vt 0) (BEEI\? KLO)
t
<_(BEer\f\KS 0) (BARE 0)
le— RC
(BANKO) s .
(BANK 1) (BANKL)
tRC
(BANK 1)
<ACTO> <ACTI>  <READO> <READI>  <PREO> PRE1>  <ACTO>
<READA 0> <READA 1>

Undefined

CAS latency = 3, burst length = 2 |:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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Write Cycle
T0 Tl T2 T3 T4 T5 T6 T7 T8 9 T10 Til T12
oK | I | | | l | | | | [ T
—>| tCHI [«
tCKS «— {CK—>| < tcL
CKE _/< 1CKA —>|
1cS fCH
cs _J VARVARWNYIARVARVALVAR NN VIAAWVAR YN
tcs tCH
RAS AN / |\ \ |/ \ |/
| oot | | ] |
CAS /| \ A\ / / |\ / |\
| csiooto [ | [ | |
WE /1 \ \ |/ N\ / / |\
| s Ll | | ) l | | | |
AO-AY X rou X X com X ROW
| s | | | | eaon |
AL0 )( \orre / X_ X oW
| s Lokt | | BANK 1 ! | | | BANK0OR1 | BANK L
AlL YeuwX X_X BANK L X X
| B0 1es L EANKD ‘_}ICH BAK0 Bk
DQM \
{DSte>(« IDHHIDS tDH »|tDSedte- IDH HIDS Je>{«tDH
110 X owm XX Ow m+1}O( DNm+Z&;wm+31
T T T | T T |<— T T
le— {RCD > tDPL —————— | [e— tRCD—
— tRAS &RP “— fRAS —
le— fRC tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
@ Undefined
CAS latency = 3, burst length = 4 [7] Dontt Care

Note 1: A8,A9 = Don't Care.
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|IS9°

Write Cycle / Auto-Precharge

T0 Tl T T3 T4 T5 T6 7 T8 79 T10 TiL T12
o L f1 N A Y Y e Y B I B O
oS erte— o — - et
CKE —/‘ tCKA —>|
{CS ¢ tCH
SVARNNVIARVARNNVIAAVARVARVARVALVALRVA RN UV
fcs <>t {CH
RAS N /£ / |\ \ |/
tcs toH
CAS [\ A\ / / 1\
| estoets || I N
WE {1\ \ | / / |\
TAS T[T tAH )
AG-AY X ron X X cowm X ROW
| ISt WIORRE
AL0 )( / |\ ROW
| slotolw | | BANK | | | | | | |
1 XX XX XX
BANIKU [CS-ﬁNKO —| o BN\{KU
DQM A /
[DS{es < DH{1DStep({DH DS eri« DH »{DS{eri¢(DH
o ) D § €D § CID ;DW}
T T T T
| l«— {RCD | | L, fDAL «— RCD—
l«— tRAS >l tRP tRAS —
le— tRC RC —
<ACT> <WRITA> <ACT>
Undefined
CAS latency = 3, burst length = 4 [] pon't Care

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

Write Cycle / Full Page

T0 T1 T2 T3 T4 T5 T6 T259 T260 T261 T262 T263 T264
ax L1 | L1 L FL L1
fCKks [CK—_: (oH 1 toL
CKE _/~ CKA —»
. {CS T¢>(«> tCH ya
¢s _/ VAAVARNNIVAAVAR/AAVARNNVANVIAAVARNE
fcs < fCH
RAS I/ / 1\ /1 \A\ L/
| st | | L |
cAS / 1\ \ |/ / 1\ |\
| testododion | | | | | | | |
WE / 1\ \ |/ \ /A /
| ustototwm | | w |1 ]
AC-AY ) € X cowm
| sl | | | | | | | | | |
ALD X ron X \ NoRe / \ | /
| 4 Jeshes} 1 | | | | | | | | WIKIOR ! | |
AlL \BAKO / \BANKO / ABANKO /
| 1cS >t {CH
DQM {_' L
{DSfe>1« tDH»{{DS}e> 1« DH »{tDS} et (DH DS {erfe tDH»
o ) D @ CI @ | DNOMi@M@O( X
T T T T T T T
le— tRCD [¢— tDPL———>
le— tRAS tRP
— e
<ACT 0> <WRITO> <BST> <PRE 0>
@ Undefined
CAS latency = 3, burst length = full page [] pon't Care

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

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Rev. 00A
05/09/03

65



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

IS45S16100A1 I $ :

Write Cycle / Ping-Pong Operation (Bank Switching)

70 T T T3 T4 TS T6 T T8 T T T T2
K| | | L | L
tcKs tck —_: oz tCL
CKE _/ . {CKA —>|
fCS <>t {CH
ST TUTRA T[T A T A
tcs tCH
RAS | N4 | | /| \ AL L | | / I\ /£ | | AN/
tcs fcH
CAS | /| \ | | AN // [\ | | N/ /] \ | | / |\
tcs fCH
WE / |\ N // ]\ N\ |/ / |\
= [ y [
AO-A9 X ron X Xcouum X ROW
| s wi | | | | ATO PRE | |
A0 ( X XA/ (R
185 sl | | . | NOPRE BAK00RL | |
ALL \AK0 / NV TN TR\ \ewk 0/ (i)
| | | | csfen L O
DQM A /

¢ tDH>{ DS 1€>(«tDH>| DSt<> |« tDH»| tDSte>{<« {DH»|
DI k%r\l 1m+l}(:%v 1m+2HDTN s Y
| |

tDs {DH>| DSte»{« {DH»|IDS {DH-ItDso
lio ( Dnom mw 0m+1)b(Dw 0m#2
e

le— tRRD [ DPL —
(BANK0TO 1) (BANK 0)
tRCD tRCD J—
T (BANK ) “BANK ) <= R
RP J—
oo ) e
le— tRC tRC —
(BANK 0)
l tRAS
(BANK 1)
le— fRC
(BANK 1)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
Undefined
CAS latency = 3, burst length = 4 |:| Don't Care
Note 1: A8,A9 = Don't Care.
66 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Rev. 00A
05/09/03


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

IS45S16100A1

1SS

Read Cycle / Page Mode

CAS latency = 3, burst length = 2

<READA>

<PALL>

T0 Tl T T3 T4 5 T6 T7 T8 79 T10 Tl T12
ax L1 L F 1 | | | [ T A O O
> CHI [«
1CKS Je>le— tCK —> < tcL
CKE _/ 1CKA —»
1CS ¢ fCH
s TV T LT AT TR TTTS
fcs tCH
RAS N / |\ /| \ /| \ \ |/
tcs toH
CAS [ |\ \ |/ \ |/ \ |/ /| \
T elado [ | | | -
WE [ 1\ / |\ / |\ / |\ \ | /
TAS > 1T tAH | | (1) ) 0]
AO-A9 X ron X XcownnX XoouwwinX XCOLUIMN(X |
| sl | | | | | WORE | BAKDADI | |
0 )( \oe /T Noowe /7K K XX
Tl | [ o [ [ [ e ] swwm | ]
AL )( X_X D €5 ¢ DED XX
BANKD BANKD BANKD BANKD BANKO |
] | ICS‘«—N—tQMD <« tCH
DQM \ /
[—tAC [ tAC [ tAC —1AC [ IAC— [«—1AC
124 $‘ «{0H ﬂ‘ «{oH «toH 4" «toH «toH>] | |toH
0] Hm DoUTm %Deuwmﬂ DoUT % DovireL KON D0vTo O, Dot
I‘-ICAC r! |<—tHZ
[—{CAC >
«—{RCD >1e— {CAC [ RQL
«— [RAS tRP
[«—RC
<ACT> <READ> <READ> <READ> <PRE>

Undefined
|:| Don't Care

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

0 T v &} T4 T T6 i T8 T mo TR
ax LI 1| | | L | | I T I I I
tCKS [CK—_: e j_ >-1CL
CKE _/ ,‘ tCKA —>|
{CS 1>t {CH
AR S AAV RN VRNV V2NNV V2NN ALV AR
1CS 4> fCH
RAS N/ / |\ / |\ / |\ A\ /
fcs fCH
CAS 1\ \ |/ \ |/ \ |/ /1 \
wlofofe | | | | | L
WE VAR / |\ / 1\ / |\ \ |/
tAS 1« tAH ) () )
AG-AY i X XcowminX YoouwnnX XcowioX
WS Lokl | | | | wome | ool | |
ALD ( \ Norre nope / X X X X
s I O O |
A1 ( () DD D€ ( Yomr X
BAKO BAKO BAK0 BANKO BAK
| [cs tQuD > fCH e tQuD
QM A L7 TR
[—1tC> [e—tAC [— tAC — 1A
Lz ltOH 4" [« tOH [<tOH
10 ‘_’lm DT % Dour il DoUT
L_[CAC
[e—1CAC
[«—1tRCD > tCAC
«— {RAS
[—1RC
<ACT> <READ> <READ> <READ, MASK>  <ENB> <PRE>

CAS latency = 3, burst length = 2

<READA, MASK>

<PALL>

B Undefined
|:| Don't Care

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

10 Tl n T3 T4 T T6 T7 T8 9 TW0 T TR
oK | | L+ L | | | | L1
- {CHI [«
fcks fCK —>| tcL
CKE _/ fCKA —>|
{CS 1> fCH
s _/ VAAVARNNY S ARNNYIARNNYIAAWARNNY VAR
tcs fCH
RAS \N / |\ /1 \ / 1\ A\ /
| epoee [ | | L |
CAS /| \ N\ / N/ \ |/ /| \
| oslototor | | | | [ |
WE /1 \ \ |/ A\ / \ |/ \ |/
| s o1 Wi | | o) | 1) | o) | | |
AO-A9 X row X XcowiinX XeowminX XeowmoX
| vslololm | | | | | AITOPRE | | wowor |
Ay )L \owe /" \ore /" XX XX
| usfofofw | | B | BANK L | NOPRE BKORL |
w1 Yewie f A X X e X B E
BANKO BANKD BANKO BANKO
ics 7107'*_ |
DM { W\ /
[DS{e>(« (DHDS{>1«{DH »iDSe<-IDH ( DS{erte DHliDSterte OH
10 ) 1D § €I § b YO oo XX DINO+11
T T T T T T T T
[«—RCD [« tDPL ——————>|
le— RAS > {RP
[—tRC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
B Undefined
CAS latency = 3, burst length = 2 [] pon't Care

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

0 Tl T2 T3 T4 15 T6 T7 T8 19 T10 Tl T12

ak L] Lt | L | | [ T I T O O

> tCHl [«
CKSere—tek—> L
I A
| _sieett
SV ARNNYIAAVARNNY VARV AL NNV IAAVARNNY VA
fcs toH
RAS A /£ / |\ /1 \ /| \ \ |/
tcs toH
oAS {1\ \ |/ \|l/ \|/ / |\
| s feoteort o |
e {1\ AN N\ / N\l / \ |/
[AS 1e>[eT tAH 1) ) (1)
A0A9 X ron X Xcowmink YoowmiX XoowmoeX
1AS {eplerf tAH I AUT¢ PRE I | BANKdANDl
ALD )( \ topse / \ tobse /~ X X X X
AR BANK L BAK 1 | . NOPRE . BANK 10RO
At )( )CX X X X i1 Xk X
BANKO BANK 0 BANKO BANKO BANKO
| 1CS 44>, >~ tCH
DQM ) L/ |\ [
IDS{G-)(-tDH*IDS e« {DH »|tDS}e{« 1DH»] {DSHepl« (DH»|tDSert«IDH
0 ) D ¢ €I § 0 ¢ X Do %( DNO+11
T T T T T T T T T
«—{ROD————> [« {DPL —>|
«—RAS tRP
—1RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [[] on't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Clock Suspend

T0 Tl T2 T3 T4 15 T6 T T8 T9 T10 Tl T12
oK ] L Lt L L1 L L
tckS < ICK—_: o j_ > {CL 1CKS 4> <HCKH
E AP A L/
1CS T[>t tCH
ST T L/ 7T\ \ | TTT =
R v | N
RAS A/ / |\ \ |/
tcs tcH
cas [ ]\ \ |/ \ / |\
S e [ 1]
WE [\ / |\ \\ \ |/
15 ettty )
ADA9 X ron X Xcowmink |
s Lodolm | | wome | | | | 1 | owowor | |
ALD Xon X XX | X_X
S oot W4 NOFRE \ BAKDOR
All Y ) | yET \
BANKO BANK0 BAIK O
| 1CS 1« toup >t ICH |
oM \ /
[«—1AC i tAC —|
[« tOH I tOH
0] W Dourm % DouTmeL @
{LZ e I I e— tHz
[— tRCD <« {CAC >
l— tRAS > tRP
— e
<ACT> <READ> <SPND> <SPND> <PRE>
<READ A> <PALL>
B Undefined
CAS latency = 3, burst length = 2 [] Don't Care

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

T0 Tl T2 T3 T4 T5 7 T8 T9 T10 i1 T12
e L] L LF 1 [ T N I T I I A I A
> CHI [«
1CKS 4> tCK — < tcL [ [€>HCKH
OE T/ {CKA —>] \ L/
1CS 7>t tCH
ST\ T QA T Q| /7
tcs fCH
RAS N / |\ \ |/ \ |/
tcs tcH
cAS [ |\ \ /| / |\ / |\
| s tcH | R | | | |
Ve [\ \ [/ | \ |/ / |\
tAS 11 tAH i) \
A0-A9 X row X XcownnX | ROl
| s ool | owome || | eI |
n XeorX X X XX (1)
| s deslesl | \OPRE | \ | | BANKOOR! | | BAK L
w1 )( ) ETD \ X_X
BANKD BANKD BANKD BAVKD
, 1cs tcH ) .
DQM 7
DS 4« tDH DS 4« tDH
o * I { *D\NmﬂX
! | | | | |
< [ROD j«— tppL —————>
l— tRAS tRP >e— RAS—
[«— {RC »e— RC —
<ACT> <WRIT, SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
B undefined
CAS latency = 3, burst length = 2 [] pon't care

Note 1: A8,A9 = Don'’t Care.
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1SS

Read Cycle / Precharge Termination

tCS fCH

\/

T0 T T 1k T4 T 6 T T T9 T10 moTR
K | | |
—> {CHI [«
{CKS &> fCK —> tcL
4
CKE _/ {CKA —>»|

1Y
1

CAS latency = 3, burst length = 2

SV AR NNV IAAWARNNY/ N\ //
tcs tCH
RAS \ / / \ X /
| osqeoetion | | | | | | |
cAS / |\ \VA / |\
| fcs fcH | | | | | |
WE /1 \ / |\ \ | /
| usqopotu | | g | | |
AG-A9 X row X Xcowwinm ROW
| wsloloduw | | | | | |
10 )( \ | / \ | / €D,
| b Jefesl | | NOPRE | | BANKOOR 1 | | BANK
AL Neawco \ B0 /' \ Butko / X X
| | |« o | | o |
> tQMD !
DQM A\ [
le—tAC le— tAC l— tAC [e— tHz
< tOH «tOH «tOH
110 DouTm Dout m#l DOUT M2
{LZ fe—> | I
l«<— tRCD fcAC < fRQL <— {RCD
l«— tRAS tRP <«— {RAS
[«<— tRC tRP
<ACT 0> <READ 0> <PRE 0> <ACT>

Undefined
|:| Don't Care

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

T0 Tl T T3 T4 T5 T6 T T8 T9 T10 TiL T12
T I I | | | | | | | N
= {CHI [«
{CKS fe>le— tok —>| «—riCL
EC AN
{CS 7>« {CH
s /I NLL/ |\ | AL/ AL/ |\ AL |
1CS 4> tcH
RAS A/ /| \ \ |/ \ |/
fcs fcH
CAS {1\ \ |/ / |\ / |\
| tesdenfep o | | | |
WE [\ \ | / \ |/ / |\
tAS 11 tAH )
AG-AY X rou X Xcowming ROW
wslodeots | | L | |
AD ) €D | \ |/ \ | / ()
iss - NO PRE BANK0OR! KL
|
Al \eukof \ B4K0 / \ aao / X X
tcs{—» toH e et B0
o0 & T X
DH [« 1DH fDH
s s s
110 X DNOm DNOm+1}d_;N0m+2 X
T T T [ [ I [
[«— tRCD [<— tRCD
tRAS < {RP »le— {RAS
[“— fRC <— tRP
<ACT 0> <WRIT 0> <PRE (0> <ACT>
Undefined
CAS latency = 3, burst length = 4 D Don't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Byte Operation

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
K| | L4 L
—»| {CHI [«
tCKs fCK —>] tcL
CKE _/ ICKA —»
1cs {CH
SVARWVIARAVARWVIARAVARWALWARW VA RWAR N WA
tcs tCH
RAS NI/ / |\ N\ / \ | /
| esfoferton | | | | | | | |
CAS / |\ AN / |\ / |\
| o | | | | | | | |
WE / |\ / |\ \ |/ / |\
| s A | | o | I | | | |
A0-A9 X row X XcouumX X row X
| ws W | | AUTO PRE | | | | BANK O AND | | |
ALO Ko X XX XX X X
| s H | | NOPRE | | BANKOOR 1 | | BANK L
Al )( Xt X W auik X XX
| BAKO | | BANKD s} o <_—;-[CH B0 | | B0
UDQu \ | / /| /
| | | | [ttt oo | | | |
LDQM \ L/ \
le— tAC [e— tHz le— tAC [e— tHz
tz | |eton < toH
1/08-15 DouTm DOUT M2 DouTm#3
[— tAC [— tAC [— tHz
Lz [«tOH [«tOH
1/00-7 MDOW n DouT m+
l«— tRCD tcAC tQMD tRQL l«— {RCD —
le«— {RAS tRP tRAS —
[«— tRC tRP —
<ACT> <<RREEAADDA>> <MASKU>  <ENBU, MASKL>  <MASKL> ;::LEI; <ACT>
B Undefined
CAS latency = 3, burst length = 4 |:| Don't Care

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

10 T 7 B T5 T6 7 L o TI0 moomw
oK | | | | | | | | | | | L
{CKS &> tCK—_: Eilha fcL
CKE _/ CKA —>|
{CS T¢>{«>t tCH
cs _/ VAARVARNNYYAAVARVARVARWNYIARAVAR WY/
tcs fCH
RAS A /J |\ \ [/ \ |/
L oo | | \ | | | | | 1 | | i
CAS \
: o | | | | | | | |
il P N B

CS
CS
WE \ L \
s A | | )
AO-AY Row X ) I X rou X
vs Lol | | owome | | | T | |
Mo D ¢ X A_A Ao X
15 Jeplert taH | NOPRE | | | | BANKOOR1 | | BANK
ALL ( X st X Neuw X X X
%mm | [ 20 w0 Ko

UDQM t ‘t—' %
LDQM \ | /[ \_/ ( A\ |/
a

tDs
tD tDH tos tDH
/08-15 (o X X0 Youms X
tDs {DH ( ( tDs tDH
li00-7 DN X }( DNm+3 (
| T | | | T T T
[<— tRCD > «— {DPL ————> [«— tRCD—
l«— RAS tRP tRAS —
[« RC > tRP —
<ACT> <WRIT> <MASKL> <MASK> <ENB> ::;LE; <ACT>
<WRITA>
Undefined
CAS latency = 3, burst length = 4 |:| Don't Care
Note 1: A8,A9 = Don't Care.
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1SS

Read Cycle, Write Cycle / Burst Read, Single Write

T0 Tl T T3 T4 I T6 7 8 79 T10 Tl T12
linlinlinlininlinininlinlnlninlinl
s terp— —] O et
CKE _/,‘ fCKA —»|
{CS 1> tCH
s/ N\ |V |V VIVIVI AL \A LS
tcs fcH
s\ / AR T/
tcs fcH
oS [ 1\ N\ / \ |/ / |\
| tcs tcH
WE [ 1\ / |\ \ |/ \ |/
WS T ) i)
A0A9 X ron X Xcowmy Xcotwmn
s Lol | | | WIOPRE BAKOANDL
Am )( \ e / )
sl L 0P BAKOOR!
AL )( X X ) CIE) ¢ e
BANKD BANKD BANKD BAKD
| | €S dere—toup <>-ICH ,
oM \ /
le— tAC DS
fDH
o DI
tz
e— RC tCAC «— DL —————>
<« RAS »ie— fRP —
<« fRC
<acr READ> :V‘GVS'TT/; :;E&Z
B undefined
CAS latency = 3, burst length = 2 [[] pon't Care

Note 1: A8,A9 = Don't Care.
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ORDERING INFORMATION
Temperature Range (A): 0°C to +70°C

Frequency Speed (ns) Order Part No. Package

143MHz 7 IS45S16100A1-7TA 400-mil TSOP 1l

143MHz 7 IS45S16100A1-7TLA 400-mil TSOP Il, Lead-free
100MHz 10 IS45516100A1-10TA 400-mil TSOP 1l

100MHz 10 IS45S16100A1-10TLA 400-mil TSOP Il, Lead-free

Temperature Range (Al): -40°C to +85°C

Frequency Speed (ns) Order Part No. Package

143MHz 7 IS45S16100A1-7TAL 400-mil TSOP 1l

143MHz 7 IS45516100A1-7TLAL 400-mil TSOP Il, Lead-free
100MHz 10 IS45516100A1-10TAL 400-mil TSOP 1l

100MHz 10 IS45S16100A1-10TLAL 400-mil TSOP Il, Lead-free
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