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512K x 16 Bits x 2 Banks (16-MBIT)
SYNCHRONOUS DYNAMIC RAM

FEATURES DESCRIPTION
« Driver Strength for High capacitive bus loading ICSI's 16Mb Synchronous DRAM I1C42S16102 is organized
. . as a 524,288-word x 16-bit x 2-bank for improved
Clock frequency: 200, 1.66’ 143 MHz performance. The synchronous DRAMs achieve high-speed
* Fully synchronous; all signals referenced to a data transfer using pipeline architecture. All inputs and
positive clock edge outputs signals refer to the rising edge of the clock input.
* Two banks can be operated simultaneously and
independently PIN CONFIGURATIONS

+ Dual internal bank controlled by A11 (bank select)  5¢0.pin TSOP-2

+ Single 3.3V power supply

- LVTTL interface veeM:1® sl e

* Programmable burst length ggi % ; jg % Egii
- (1, 2, 4, 8, full page) GNDQ [T 4 471 enDQ

« Programmable burst sequence: oo % . . % oot
Sequential/Interleave veeo [T 7 4[] veeo

« Auto refresh, self refresh ggg % i ;‘3 % Egi;

* 4096 refresh cycles every 64 ms GNDQ [T 10 41[T] GNDQ

+ Random column address every clock cycle ,fgf % " :g % ggz

+ Programmable CAS latency (2, 3 clocks) vee [ 13 38 [T vee

+ Burst read/write and burst read/single write LD%’E % i;‘ 22 % EEQM
operations capability CAS [T] 16 35[T] cLK

* Burst termination by burst stop and precharge Rg’i % 1; 2: % EEE
command A11 [T] 19 32[T] A9

» Byte controlled by LDQM and UDQM e oE

» Package 400mil 50-pin TSOP-2 and 60ball(16M) AL [ 2 29[T] A6
VF-BGA et SR

* Pb(lead)-free package is available vee [T 25 26[T] GND

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

2 Integrated Circuit Solution Inc.
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60-BALL VF-BGA ( 16M SDRAM )
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PIN DESCRIPTIONS

A0 - A10 Address Row Address : RAO - RA11, Column Address : CAO - CA7
Auto-precharge flag : A10

A11 Bank Address Selects bank to be activated during RAS activity
Selects bank to be read/written during CAS activity

DQO - DQ15 Data Input/Output Multiplexed data input / output pin

CLK Clock The system clock input.All other inputs are registered to the SDRAM
on the rising edge of CLK

CKE Clock Enable Controls internal clock signal and when deactivated,the SDRAM will
be one of the states among power down,suspend or self refresh

CS Chip Select Enables or disables all inputs except CLK, CKE and DQM

RAS Row Address Strobe RAS,CAS and WE define the operation

CAS Column Address Strobe Refer function truth table for details

WE Write Enable

LDQM,UDQM Data Input/Output Mask Controls output buffers in read mode and masks input data in write
mode

Voo/Vss Power Supply/Ground Power supply for internal circuits and input buffers

VooQ/VssQ Data Output Power/Ground  Power supply for output buffers

NC No Connection No Connection

Integrated Circuit Solution Inc.
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS"

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

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

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

CAPACITANCE CHARACTERISTICS2 (At Ta= 0 to +25°C, Vcc = VeeQ = 3.3 £ 0.3V, f = 1 MHz)

Symbol Parameter Typ. Max. Unit
CiN1 Input Capacitance: A0-A11 — 4 pF
Cin2 Input Capacitance: (CLK, CKE, CS, RAS, CAS, WE, LDQM, UDQM) — 4 pF
Cl/Oo Data Input/Output Capacitance: I/O0-1/015 — 5 pF
Notes:

1.

PN

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

All voltages are referenced to GND.

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

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

Integrated Circuit Solution Inc.
DRO042-0A 01/18/2005
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Speed Min. Max. Unit
I Input Leakage Current 0V < VIN £ Vcc, with pins other than -5 5 MA
the tested pin at OV
loL Output Leakage Current Output is disabled -10 10 MA
0V < Vout < Vce
VoH Output High Voltage Level lout =-2 mA 2.4 — Vv
VoL Output Low Voltage Level lout = +2 mA — 0.4 \%
Icct Operating Current('-? One Bank Operation, CAS latency = 3 -5 — 150 mA
Burst Length=1 -6 — 145 mA
tRC = tRC (min.) -7 — 140 mA
lout = OmA
Icc2 Precharge Standby Current  CKE < ViL (MAX) tCK = tCK (MIN) — — 2 mA
(In Power-Down Mode)
Icc3 Active Standby Current CKE = VIH (MIN) tCK = tCK (MIN) — —5 50 mA
(In Non Power-Down Mode) — —6 45 mA
— —7 40 mA
Icc4 Operating Current tCK = tCK (MIN) -5 — 150 mA
(In Burst Mode)™ lout = 0mA -6 — 140 mA
-7 — 130 mA
Iccs Auto-Refresh Current trRc = tRc (MIN) -5 — 100 mA
-6 — 90 mA
-7 — 80 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 yF should be inserted between Vcc and GND for each
memory chip to suppress power supply voltage noise (voltage drops) due to these transient currents.

2. lcc1 and Icc4 depend on the output load.

6 Integrated Circuit Solution Inc.
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AC CHARACTERISTICS("2

-5 6 -7
Symbol Parameter Min. Max. Min. Max. Min. Max Units
tck3 Clock Cycle Time @ Latency = 3 5 — 6 — 7 — ns
tck2 CAS Latency =2 7 — 8 — 86 — ns
tac3 Access Time From CLK® @ Latency = 3 — 45 — 55 — 6 ns
tac2 CAS Latency =2 — 5 — 6 — 6 ns
teH CLK HIGH Level Width 2 — 2 — 25— ns
teL CLK LOW Level Width 2 — 2 — 25 - ns
toH Output Data Hold Time 2 — 2 — 2 — ns
tLz Output LOW Impedance Time 0 — 0 — 0 — ns
tHz3 Output HIGH Impedance Time® @ Latency = 3 — 45 — 55 — 6 ns
tHz2 CAS Latency =2 — 5 — 6 — 6 ns
tos Input Data Setup Time 2 — 2 — 2 — ns
toH Input Data Hold Time 1 — 1 — 1 — ns
tas Address Setup Time 2 — 2 — 2 — ns
tan Address Hold Time 1 — 1 — 1 — ns
tcks CKE Setup Time 2 — 2 — 2 — ns
tekH CKE Hold Time 1 — 1 — 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3 — 1CLK+3 — 1CLK+3 — ns
tcs Command Setup Time (CS, RAS, CAS, WE, DQM) 2 — 2 — 2 — ns
tcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — 1 — 1 — ns
tre Command Period (REF to REF / ACT to ACT) 50 — 60 — 70 — ns
trRAS Command Period (ACT to PRE) 30 100,000 36 100,000 42 100,000 ns
trRP Command Period (PRE to ACT) 15 — 18 — 21 — ns
trRcD Active Command To Read / Write Command Delay Time 15 — 18 — 21 — ns
trRRD Command Period (ACT [0] to ACT[1]) 10 — 12 — 14 — ns
toPL Input Data To Precharge 2CLK  — 2CLK  — 2CLK  — ns
Command Delay time
toAL Input Data To Active / Refresh 2CLKHRrP — 2CLK+rp — 2CLK+rp — ns
Command Delay time (During Auto-Precharge)
trTransition Time 1 10 1 10 1 10 ns
tREF Refresh Cycle Time (4096) — 64 — 64 — 64 ms
Notes:

1. When power is first applied, memory operation should be started 100 us after Vcc and VccQ reach their stipulated
voltages. Also note that the power-on sequence must be executed before starting memory operation.

Measured with tt = 1 ns.

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

Access time is measured at 1.4V with the load shown in the figure below.

The time tHz (max.) is defined as the time required for the output voltage to transition by £ 200 mV from Vo (min.) or VoL
(max.) when the output is in the high impedance state.

wn

ok

Integrated Circuit Solution Inc. 7
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OPERATING FREQUENCY / LATENCY RELATIONSHIPS

Symbol Parameter -5 -6 -7 Units

— Clock Cycle Time 5 6 7 ns

— Operating Frequency 200 166 143 MHz

tcac  CAS Latency 3 3 3 cycle

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

trRac  RAS Latency (trcp + tcac) 6 6 6 cycle

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Input

tek >

«— tcH —»|<«— ftcL

CLK 14V
0.4V - _/

—»| tcs [«—tcH—>
2.4V -
INPUT 14V
0.4V -+

«——tac —>
toH «——>

OUTPUT 1.4v 1.4v

Output Load

=500 500
110 +1.4V

50 pF

I

Integrated Circuit Solution Inc.
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1C42S16102
COMMANDS
Active Command Read Command
CLK | ; | CLK | ; |
CKE HIGH CKE HIGH
RAS T\ yA RaS _ / |
CAS / \ CAS \ /
WE / \ WE / \
AO-A9 X ROW X AO-A9 X coumn @ X
AUTO PRECHARGE
A10 X row X A10 X X
NO PRECHARGE
BANK 1 BANK 1
A1l X ALl X X
BANK 0 BANK 0
Write Command Precharge Command
CLK | ; | CLK | ; |
CKE HIGH CKE HIGH
CS \ / CS \ /
RAS 7 AN RAS \ /
CAS \ / CAS / \
WE \ / WE \ /
A0-A9 X coumn® X A0-A9 X X
AUTO PRECHARGE BANK 0 AND BANK 1
A10 X X A10 X X
NO PRECHARGE BANK 0 OR BANK 1
BANK 1 BANK 1
A1l X A1l X
BANK 0 BANK 0
No-Operation Command Device Deselect Command
CLK | ; | CLK | ; |
CKE HIGH CKE HIGH
(S \ / CS / \
RAS 7 < RAS X X
CAS 4 N\ CAS X X
WE 7 \ WE X X
AO-A9 X X AO-A9 X X
AL0 X X AL0 X X
ALL X X ALL X X
Notes: |:| Don’t Care
1. A8-A9 = Don't Care.
Integrated Circuit Solution Inc. 9
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COMMANDS (cont.)

Mode Register Set Command

CLK | ; |

CKE HIGH

s N\ A
RS TN\ A
cas N\ A
WE N\ A
AO-A9 X opcoe X

A0 X __opcobe_ X

ALl X__opcooe_ X

Self-Refresh Command
CLK _I

CKE \
s\

SN
cas N\
WE 7

AD-A9 X
A10 X
X

All

didi

Clock Suspend Command

CLK | 5 |
CKE BANK(S) ACTIVE\

&s W o X
RS WX
CAS X nor X
WE __Nop X X

AO-A9 X X

AL0 X X

ALL X )

Auto-Refresh Command

CLK | ; |

ke Fion
S\ yA
RAS N\ yA
cAs N\ yA
we ____/ )N
AC-A9 X X
A10 X X
AlL X X

Power Down Command

CLK | { |
CKE ALL BANKS IDLE'\

cs W vor X
RAS VO
CAS W wor X
we __nor X N4

AO-A9 X X

A10 X X

AlL X X

Burst Stop Command

CLK | ; |

CKE HIGH

s\
rRes /S
cas _____/
WE TN\
A0-A9 X X
A0 X X
X X

All

—
)
)
—

|:| Don’t Care

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

The 1C42S516102 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
then the 1C42516102 should be initialized by executing a
mode register set command.

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

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

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

The IC42516102 includes two banks of 4096 rows each.
This command selects one of the two banks according to
the A11 pin and activates the row selected by the pins A0
to A10.

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

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

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

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

Read Command

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

This command selects the bank specified by the A11 pin
and starts a burst read operation at the start address

specified by pins A0 to A9. Data is output following CAS
latency.

The selected bank must be activated before executing this
command.

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

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

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

The selected bank must be activated before executing this
command.

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

After the input of the last burst write data, the application
must wait for the write recovery period (topL, 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 must be placed in the idle state before executing
this command.

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

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

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

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

Integrated Circuit Solution Inc.
DRO042-0A 01/18/2005
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Self-Refresh Command
(CS, RAS, CAS, CKE = LOW, WE = HIGH)

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

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

Burst Stop Command

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

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

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

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

This command has no effect on the device.

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

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

Power-Down Command
(CKE = LOW)

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

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

Clock Suspend
(CKE = LOW)

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

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

12
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COMMAND TRUTH TABLE®"-2

CKE
Symbol  Command n1i n CS RAS CAS WE DQM A11 A10  A9-A0  1On
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 Columnt® X
WRITA Write With Auto-Precharge® H X L H L L X BS H Columnt® X
READ Read® H X L H L H X BS L Columnt® X
READA Read With Auto-Precharge® H X L H L H X BS H Columnt® X
BST Burst Stop® H X L H H L X X X X X
NOP No Operation H X L H H H X X X X X
DESL Device Deselect H X H X X X X X X X X
SBY Clock Suspend / Standby Mode L X X X X X X X X X X
ENB Data Write / Output Enable H X X X X X L X X X Active
MASK Data Mask / Output Disable H X X X X X H X X X HIGH-Z
DQM TRUTH TABLE"?
CKE DQMm
Symbol Command n1 n UPPER LOWER
ENB Data Write / Output Enable H X L L
MASK Data Mask / Output Disable H X H H
ENBU Upper Byte Data Write / Output Enable H X L X
ENBL Lower Byte Data Write / Output Enable H X X L
MASKU Upper Byte Data Mask / Output Disable H X H X
MASKL Lower Byte Data Mask / Output Disable H X X H
CKE TRUTH TABLE"?
CKE o
Symbol Command Current State n1 n CS RAS CAS WE A11 A10 A9-A0
SPND Start Clock Suspend Mode Active H L X X X X X X X
— Clock Suspend Other States L L X X X X X X X
— Terminate Clock Suspend Mode Clock Suspend L H X X X X X X X
REF Auto-Refresh Idle H H L L L H X X X
SELF Start Self-Refresh Mode 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

Integrated Circuit Solution Inc.
DRO042-0A 01/18/2005
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OPERATION COMMAND TABLE"2

Current State  Command Operation CS RAS CTAS WE A11 A10 A9-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 VvV Ve
WRIT/WRITA lllegal L H L L vV vV vm
ACT Row Active L L H H v Vv vm®
PRE/PALL No Operation L L H L v 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 VvV Ve
WRIT/WRITA Write Start™ L H L L vV Vv vm®
ACT lllegal® L L H H V VvV Vv®
PRE/PALL Precharge!"® L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read DESL Burst Read Continues, Row Active When Done H X X X X X X
NOP Burst Read Continues, Row Active When Done L H H H X X X
BST Burst Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Interrupted, Read Restart After Interrupt(® L H L H V VvV V®
WRIT/WRITA Burst Interrupted Write Start After Interrupt(*'6 L H L L v V. v
ACT lllegal® L L H H V VvV Vv®
PRE/PALL Burst Read Interrupted, Precharge After Interrupt 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 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 V VvV V®
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt(®® L H L L v V. vm®
ACT lllegal® L L H H V VvV Vv®
PRE/PALL Burst Write Interrupted, Precharge After Interrupt L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read With DESL Burst Read Continues, Precharge When Done H X X X X X X
Auto- NOP Burst Read Continues, Precharge When Done L H H H X X X
Precharge BST lllegal L H H L X X X
READ/READA lllegal L H L H V VvV Vv®
WRIT/WRITA lllegal L H L L vV Vv vm®
ACT lllegal® L L H H VvV Vv Ve
PRE/PALL lllegal® L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
14 Integrated Circuit Solution Inc.
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1IC42S16102
OPERATION COMMAND TABLE"?

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

Write With DESL Burst Write Continues, Write Recovery And Precharge H X X X X X X

Auto-Precharge When Done
NOP Burst Write Continues, Write Recovery And Precharge L H H H X X X
BST lllegal L H H L X X X
READ/READA lllegal L H L H V Vv v®
WRIT/WRITA lllegal L H L L Vv vV v®
ACT lllegal® L L H H V VvV Vv
PRE/PALL lllegal(® L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OPCODE

Row Precharge DESL No Operation, Idle State After trp Has Elapsed H X X X X X X
NOP No Operation, Idle State After trp Has Elapsed L H H H X X X
BST No Operation, Idle State After tre Has Elapsed L H H L X X X
READ/READA lllegal® L H L H V VvV Vv®
WRIT/WRITA lllegal® L H L L v v v®
ACT lllegal(® L L H H V VvV Ve
PRE/PALL No Operation, Idle State After tre 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 trcp Has Elapsed H X X X X X X

Following NOP No Operation, Row Active After treo Has Elapsed L H H H X X X

Row Active BST No Operation, Row Active After trep Has Elapsed L H H L X X X
READ/READA lllegal® L H L H V Vv Vv®
WRIT/WRITA lllegal(® L H L L VvV Vv v®
ACT lllegal®- L L H H V VvV v®
PRE/PALL lllegal(® L L H L v VvV 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 topL Has Elapsed H 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 V VvV v®
WRIT/WRITA Write Restart L H L L VvV Vv v®
ACT lllegal® L L H H V VvV Vv
PRE/PALL lllegal® L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Integrated Circuit Solution Inc.
DRO042-0A 01/18/2005
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OPERATION COMMAND TABLE"2

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

Write Recovery DESL No Operation, Idle State After tpaL 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 tpaL Has Elapsed L H H L X X X
READ/READA lllegal® L H L H v VooV
WRIT/WRITA lllegal® L H L L v VooV
ACT lllegal® L L H H v VooV
PRE/PALL lllegal® L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Refresh DESL No Operation, Idle State After trp 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 L H L H v VooV
WRIT/WRITA lllegal L H L L v VooV
ACT lllegal L L H H v VooV
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

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 v VooV
WRIT/WRITA lllegal L H L L v VooV
ACT lllegal L L H H v VooV
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

Notes:

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

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

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

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

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

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

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

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

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

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

11. Time to switch internal busses is required.

12. The 1S42S16102 can be switched to power-down mode by dropping the CKE pin LOW when both banks in the idle state.
Input pins other than CKE are ignored at this time.

13. The 1S42S16102 can be switched to self-refresh mode by dropping the CKE pin LOW when both banks in the idle state.
Input pins other than CKE are ignored at this time.

14. Possible if trRrD is satisfied.

15. lllegal if tras is not satisfied.

16. The conditions for burst interruption must be observed. Also note that the 1IS42S16102 will enter the precharged state
immediately after the burst operation completes if auto-precharge is selected.

17. Command input becomes possible after the period trcb has elapsed. Also note that the 1S42S16102 will enter the
precharged state immediately after the burst operation completes if auto-precharge is selected.

18. A8,A9 =don't care.

16 Integrated Circuit Solution Inc.
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CKE RELATED COMMAND TRUTH TABLE®"

Current State

Operation

CKE

>
0
-_

WE

A11 A10 A9-A0

Self-Refresh

Undefined

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

lllegal®

Self-Refresh

T

>

Self-Refresh Recovery

Idle State After trc Has Elapsed

Idle 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 TT|rr— I I r* I T T I T|Fr —r—rr—rnr—

I X|m T r—r—rrr— I I ITI|rmr I I XIT X X|>=

2
X XX X~ I T X~ I I XX rm— II X X gl

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

XXX X X X X X X X X X[X X X X X X

XXX X X X X X X X X X[X X X X X

XXX 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 X X

o
o

o
o

o
o
m

(@)
o
m

X X X X|X

<X X X X

Other States

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

rr— T ITIr I © T T T T T I I IT|r—

r T r—r I|Xrrr—rr—rrrrrr I I I >IT>xIX|r

X X X X|X - I rmrrr—rrrm— I|X

X X X X|X rmrrr—rm— I Xrmrrr—rm—r I X|X

X X X X|X - I X X~ rm— I X X|X

X X X X|X rm~ I X X X I X X X|X

X X X X|X

XX X X[>X QO x X X X QO x X X X|X

X X X X|X

Notes:

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

2. The CLK pin and the other input are reactivated asynchronously by the transition of the CKE level from LOW to HIGH. The

minimum setup time (tcka) required before all commands other than mode termination must be satisfied.
3. Both banks must be set to the inactive (idle) state in advance to switch to power-down mode or self-refresh mode.

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

Integrated Circuit Solution Inc.
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1C42S16102
TWO BANKS OPERATION COMMAND TRUTH TABLE®"2
o Previous State Next State
Operation S RAS CAS WE A11 A10 A9-A0 BANKO BANK1  BANKO BANK1
DESL H X X X X X X Any  Any Any  Any
NOP L H H H X X X Any Any Any Any
BST L H H L X X X RIW/A A A 7
| /A | /A
/A RIW/A /A A
/A | /A |
READ/READA L H L H H H caA® /A RIW/A /A RP
H H CcA® RIW A A RP
H L CA® /A RIW/A /A R
H L CcA® RIW A A R
L H CA® RIWA 1A RP IIA
L H CA® A RIW RP A
L L CA® RIWA 1A R IIA
L L CA® A RIW R A
WRIT/WRITA L H L L H H caA® /A RIW/A /A WP
H H CcA® RIW A A WP
H L CcA® /A RIW/A /A w
H L CcA® RIW A A w
L H CA® RW/A A WP /A
L H CA® A RIW WP A
L L CA® RW/A A w /A
L L CA® A RIW w A
ACT L L H H H RA RA Any | Any A
L RA RA | Any A Any
PRE/PALL L L H L X H X RIW/AI  IIA | |
X H X /A RIW/AI | |
H L X /A RIW/AI IIA |
H L X RIW/AI  IA RIWAIL |
L L X RIW/AI  IIA | /A
L L X /A RIW/AI | RIWI/A/
REF X X X | | | |
MRS L L L L OPCODE | | | |
Notes:

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

Address

2. The device state symbols are interpreted as follows:

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

18
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SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)

SREF entry

MODE
REGISTER
SET

PRE-

CKE_
\
CKE
BANK
ACTIVE
READ
READA
WRIT
‘ READA
WRITE WITH
AUTO
PRECHARGE PRE
PRE
y

SREF exit

AUTO

REFRESH

ACTIVE
POWER
DOWN

BST

READ

READ
CKE_

READA CKE CLOCK

SUSPEND
CKE_

READ WITH CKE

AUTO
PRECHARGE

POWER APPLIED wemp-{ POWER ON

CHARGE

Automatic transition following the
— - -
completion of command execution.

——» Transition due to command input.

Integrated Circuit Solution Inc.
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Device Initialization At Power-On
(Power-On Sequence)

As is the case with conventional DRAMs, the 1IC42516101
product must be initialized by executing a stipulated power-
on sequence after power is applied.

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

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

Mode Register Settings

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

Input Pin Field
A11, A10, A9, A8 Mode Options
A6, A5, A4 CAS Latency
A3 Burst Type
A2, A1, AO Burst Length

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

CAS Latency

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

Burst Length

When writing or reading, data can be input or output data
continuously. In these operations, an address is input only
once and that address is taken as the starting address
internally by the device. The device then automatically
generates the following address. The burst length field in
the mode register stipulates the number of data items input
or output in sequence. In the IC42S16102 product, a burst
length of 1, 2, 4, 8, or full page can be specified. See the
table on the next page for details on setting the mode
register.

Burst Type

The burst data order during a read or write operation is
stipulated by the burst type, which can be set by the mode
register set command. The 1C42S516102 product supports
sequential mode and interleaved mode burst type settings.
See the table on the next page for details on setting the
mode register. See the "Burst Length and Column Address
Sequence" item for details on I/O data orders in these
modes.

Write Mode

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

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

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

20
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MODE REGISTER

Address Bus

1 10 9 8 7 6 5 4 3 2 1 0 Mode Redgister (M
| r X
WRITE MODE LT MODE BT BL ode Register (Mx)
M2 M1 MO Sequential Interleaved
Burst Length 0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
_ 0 1 1 8 8
1 0 0 Reserved Reserved
1 0 1 Reserved Reserved
1 1 0 Reserved Reserved
1 1 1 Full Page Reserved
M3 Type
Burst Type 0 Sequential
1 Interleaved
M6 M5 M4  CASLatency
Latency Mode 0 0 0 Reserved
0 0 1 Reserved
0 1 0 2
0 1 1 3
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
M11 M10 M9 M8 M7 Write Mode
0 0 0 0 0 Burst Read & Burst Write
0 0 1 0 0 Burst Read & Single Write
others Reserved
Integrated Circuit Solution Inc. 21
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BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address

Address Sequence

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

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

22
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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't Care
Y9 — Don't Care
Y10 0 Auto-Precharge - Disabled
1 Auto-Precharge - Enables
Y11 0 Bank 0 Selected (Read and Write Commands)
1 Bank 1 Selected (Read and Write Commands)

Integrated Circuit Solution Inc.

DR042-0A 01/18/2005

23



1IC42S516102

G

Burst Read

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

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

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

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

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

coMMAND _YRERDATY(

*—— tQMD=2 —>

UDQM

LDQM

1/08-1/015 {DouT ACYX:

Nt

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

CAS latency = 2, burst length = 4

BYTE)

Burst Write

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

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

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

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

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

CLK

COMMAND _YWRITEX

|/O—(D.INO X bn1 X Dn2 X DiN3 )

N BURST LENGTH ,

CAS latency = 2,3, burst length = 4

24
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Read With Auto-Precharge

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

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

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

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

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

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

CAS Latency 3 2
tPaL -2 —1

CLK |
COMMAND :>(READA oX X AcTto X
«—tPQL—»l :
110 IDOUT 0 )X Dourt 1X Dour ZX Dour 3)

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burst length = 4

PRECHARGE START 1‘— tRP — >

CLK |
COMMAND ~ XREADAOX XACT 0

: l<—tPQL—> :

110 4 DOUT o X Dour 1X Dout 2X Dout 3)

READ WITH AUTO-PRECHARGE PRECHARGE START/ 5‘ : tRP >

(BANK 0)
CAS latency = 3, burst length = 4
Integrated Circuit Solution Inc. 25
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Write With Auto-Precharge

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

During this operation, the delay period (tpAL) between the
last burst data input and the completion of the precharge

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.

operation differs depending on the CAS latency setting. CAS Latency 3 2
The delay (tpaL) is trp plus one CLK period. That is, the tDAL 1CLK 1CLK
precharge operation starts one clock period after the last +tRp +tRp
burst data input.
cew | L J L4 4 1 L L L1 I
COMMAND X READA 0 X X ACT O X

READ WITH AUTO-PRECHARGE

(BANK 0) (tPQL=0)

1/0 mmeieeeeed{D6UT 0 Y DoUT 1 Y DouT 2 Y DOUT 3 )

PRECHARGE START < [RP —=

- CLK
CAS latency = 27bu1!;t IerJg'l'h——|4 I I I | I

cOMMAND _ X READA 0 X

‘- tPQL —

XA:\CTOX

110

READ WITH AUTO-PRECHARGE
(BANK 0)

(D.OUT [0) X DouTt 1X DouT 2X E?OUT 3)

PRECHARGE START *

tRP

cew L1 L1 L1 1

COMMAND __ X READA 0 X

‘- L tPQL

110

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 3, burst length = 4

{ bout 0 )X Dout 1) DouTt 2) Dout 3)

PRECHARGE START/:

tRP

26
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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 (tcco) must be at
least one clock cycle.

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

e _ LI

COMMAND :>(READ AOXR.EAD BOX

I/0 {Dout A0 ) Dout BOY Dout B1Y{DouT B2 )X DOUT B3 Ymmee

«——>tCCD

CAS latency = 2, burst length = 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 that cycle completes. At the point the
second write command is executed, data corresponding
to the new write command can be input in place of the data
for the previous write command.

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

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

o [ L1 L |

‘«——»: tcCD

COMMAND _YRITE AYGWRITE BOK

CAS latency = 2, burst length = 4

A\ 4
110 = Din A0 Y Din B0 Y Din B1 Y Din B2 X Din B3 )

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

Integrated Circuit Solution Inc.
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Interval Between Write and Read Commands

A new read command can be executed while a write cycle
is in progress, i.e., before that cycle completes. Data
corresponding to the new read command is output after
the CAS latency has elapsed from the point the new read
command was executed. The 1/On pins must be placed in
the HIGH impedance state at least one cycle before data
is output during this operation.

The interval (tccp) between command 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 AOYCREAD BOX

\

Y :
110 = Din A0 X

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

CAS latency = 2, burst length = 4

)T(Dom BOYX Dout BLY{ Dout B2){ DouT B3 e

CLK

«——» tCCD

COMMAND  XWRITE AO%

HI-

v 5
110 —( DIN AO X X
WRITE (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 3, burst length = 4

)—Z(DOUT BOXDOUT BlXDOUT BZXDOUT 83)—

|:| Don’t Care

28
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Interval Between Read and Write Commands

A read command can be interrupted and a new write output data must be masked using the U/LDQM pins. The
command executed while the read cycle is in progress, i. interval (tccp) between these commands must be at least
e., before that cycle completes. Data corresponding to the one clock cycle.

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

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

c__ L1 L L L L1 L1 L1°1

‘«——» tCCD

COMMAND :>(R.EAD A0 YWRITE BOYX

U/LDQM \
iz

/O ﬁ( Din BO X Din B1 ){ Din B2 ) DN B3 )

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

CAS latency = 2, 3, burst length = 4

Integrated Circuit Solution Inc. 29
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Precharge

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

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

Read Cycle Interruption

Using the Precharge Command

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

selected by pin A11 will be precharged, and if pin A10 is AS Latency 3 2
HIGH, both banks will be precharged at the same time. traL 3 2
This input to pin A11 is ignored in the latter case.
CLK |
: o tRQL
COMMAND  XREAD A0 X Y PREO X
/0 {Dout AOXDout ATY Dout A2)

READ (CA=A, BANK 0)

CAS latency = 2, burst length = 4

PRECHARGE (BANK 0)

HI-Z

CLK

tRQL

[
<

\/

COMMAND :)(READ 70X

PRE O

I/0

READ (CA=A, BANK 0)

CAS latency = 3, burst length = 4

{Dout A0XDout ATY Dout A2)

' HI-Z
PRECHARGE (BANK 0)
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Write Cycle Interruption Using the
Precharge Command

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

To inhibit invalid write, the DQM signal must be asserted

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. AS Latency 3 2
This precharge command and burst write command must twot 0 0
be of the same bank, otherwise it is not precharge interrupt topL
but only another bank precharge of dual bank operation.
c | L1 L4 LJ L L L 11
: ., twDL=0

COMMAND

Worero X

DQM

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

T !
/0 = DINA0 X DiN ALXDIN A2 }{DIN A3 )

MASKED BY DQM
PRECHARGE (BANK 0)

cw | L1 L 1

<« tDPL—>

COMMAND _YRITEAOX

X PREO X

WRITE (CA=A, BANK 0)

CAS latency = 2, 3, burst length = 4

110 — |:3IN A0 X DI ALY DInA2 X :DIN A3 )

PRECHARGE (BANK 0)

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

The 1C42S16102 can output data continuously from the
burst start address (a) to location a+255 during a read
cycle in which the burst length is set to full page. The
IC42516102 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 (trBD) is two clock cycle when the CAS latency is two
and three clock cycle when the CAS latency is three.

w

CAS Latency

trRBD

CLK | | Lfﬂ

«——— tRBD ——>

COMMAND :>(READ A0 X

T

X.BST X

READ (CA=A, BANK 0) 7

CAS latency = 2, burst length = full page

/0 { Dout A0 | {Dout AOX Dout ALY Dout A2) DOUT A3y —

BURST STOP

CLK

L ]

«—— {RBD e

COMMAND  XREAD A0 X

X BsT X .
T,

/0 { Dout A0 | [Dout A0 X Dout ALY Dout A2) Dout A3)—§m

READ (CA=A, BANK 0)

CAS latency = 3, burst length = full page

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

The IC42S16102 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
IC42S16102 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 with in the ACT to PRE command period
(tras max.) following the burst stop command. After the
period (tweb) required for burst data input to stop following
the execution of the burst stop command has elapsed, the
write cycle terminates. This period (twsp) is zero clock
cycles, regardless of the CAS latency.

CLK_! L L 1

. twBD=0 :
L <« {RP——

COMMAND _YWRITE A

X BsT X Pre0 X

v INVALID DATA

Din A X DN AL X Din A2 X )

A
/0 — Din A0 X DINAL
: JJ

READ (CA=A, BANK 0)
CAS latency = 2, 3, burst length = full page

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 a read cycle using the U/LDQM pins. Regardless of
the CAS latency, two clock cycles (tamp) 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 tawmp 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 1/0O7).

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.

cw__ | L1 L |

COMMAND :>(READ AOX

UDQM / \

READ (CA=A, BANK 0)

LDQM / : \
1/08-1/015 Dout AO : Dout AZXDOUT AS)—
1/00-1/0 7 {Dout AOXDOUT A1) —

DATA MASK (LOWER BYTE)
CAS latency = 2, burst length = 4 PATAMASK (UPPER BYTE)

Integrated Circuit Solution Inc.
DRO042-0A 01/18/2005
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Burst Data Interruption U/LDQM Pins
(Write Cycle)

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

The IC42S16102 will revert to accepting input as soon as

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

WRITE (CA=A, BANK 0)

CAS latency = 2, burstlength =4

e | L4 L1 L4 L LJ L L1 I
COMMAND )@RWE AOX.
UDQM / \ :
tDMD=0
LDQM / \ :
v ?
1/08-1/015 4 X Din ALY Din A2 ) DIN A3 Y
. Y Y :
1/00-1/07 {bin A0 X

DATA MASK (LOWER BYTE)
DATA MASK (UPPER BYTE)

X .

X.Dm A3 )

|:| Don’'t Care

Burst Read and Single Write

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

CLK
COMMAND MWRITE AOX
/y
I/O { DINAD )

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
trRRD has elapsed. At that point both banks will be in the
active state. When a bank active command has been
executed, a precharge command must be executed for

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.

S o I e B

- tRRD

coMMAND X ACT 0 )

BANK ACTIVE (BANK 0)

XACTlX

BANK ACTIVE (BANK 1)

e __ L LI

- tRCD

coMMAND X ACT 0 )

XFIZEAD X

BANK ACTIVE (BANK 0)

CAS latency = 3

BANK ACTIVE (BANK 0)

Clock Suspend

When the CKE pin is dropped from HIGH to LOW during
a read or write cycle, the 1S42S16102 enters clock
suspend mode on the next CLK rising edge. This command
reduces the device power dissipation by stopping the
device internal clock. Clock suspend mode continues as
long as the CKE pin remains low. In this state, all inputs
other than CKE pin are invalid and no other commands
can be executed. Also, the device internal states are
maintained. When the CKE pin goes from LOW to HIGH
clock suspend mode is terminated on the next CLK rising
edge and device operation resumes.

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 held
is just under the refresh cycle time.

— RI.EAD (BANK 0)
CAS latency = 2, burst length = 4

CLK A | A
CKE \ / I
COMMAND:)(RiEADOX | |
1o — (oo ot XE;OUT zx$OUT D

CLOCK SUSPEND

Integrated Circuit Solution Inc.
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OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

T0 T1 T2 T3 ] T10 ] T17 T18 T19 T20
k| | | I L | | | | |
—| tcHl |« 7 )
[— tCK—> «—>{CL 8
R )
- i I (L
s ATV T A\ T\ 7T T AT &
{CS 4«—>le—>t ICH ya e I
= N e NI N s N \ | [
| oot | ’ / | |
s 7T\ \ | [\ | / 7 —
| {CS e« {CH | P P |
T \ | / 7 T T\ 1 / 7 ——
| | ,, o]
A0-A9 I [ Xoooe X X row X
| tsqerlestin | | ~ | o sreororm | | |
AL0 oo\ I L Xcoe X X ow X
| | | o | o tsroform | BAVK |
ALL | L Xcoe X ) D
y i ke |
DQM HiGH ) ) \
fl l
If0
J J
— \%llTOB”!E < trRP trC < trRC tMcD < ttRRACS
<PALL> <REF> <REF> <MRS> <ACT>
B undefined
CAS latency =2, 3 ] pon't care
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Power-Down Mode Cycle

TO Tl T2 T3 ) ) ) Tn Tn+l Tn+2 Tn+3
CK | | L R | | |
—{ fCHI [« Y ) )
(ks feste—tok —>|  fe—>ttcL >cks >} toxn
CKE T/‘ o — ,}ﬁ ,[[ £ Lo
- CS €< CH f/ a 1L
SHVARNNYIARWVARVA RVA AVE BVA R VAR SNV R W
ICS te—>1e—>t ICH e (© i
RAS N1/ | | | \ | /
Y 7 )
L | s 1< CH | | I I I | | |
CAS 71\ J J J / |\
o tCS“ > IcH | | e i e | | |
WE y J J J / |\
| | | . s . | |_us w |
AO-A9 | | [ ROW
|_us wi | | . iy « | | | |
AL0 w0 | I | ) D
| BAVKOOR | | i i 9 | | BANK 1 |
ALL X X | | I XX
| o | | i . - | | ko |
QM ] I
I [ I
IO
) ) )
EXIT
tRP e POWER DOWN MODE ——— <« POWER DOWN MODE ttRRACS
<PRE> <sBY> <ACT>
A R Undefined
CAS latency =2, 3 ] pon't care

Integrated Circuit Solution Inc.
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Auto-Refresh Cycle

TO Tl T2 T3 . Tl B m B Tn Tn+l
ST I I L | L | L | I I
tCKS > tCK—_: (oA :_ > tCL p
CKE __f Jj
{CS f¢> {CH Id IL It
s /TN A T T\ T L L7TN
{CS +«—>le—>t tCH I7a (L (L e
RAS N1/ N/ PNV NI N/
| st | ; . , |
CAS /| \ N /£ ] NI/ | N/ |/ \_'7
| tCS >« tCH | p P @
e T 7 O Oy O N
4 L L
AO-A9 ] | D ¢
| tAs;l;tAH | | ¢ | ¢ | —y | X |
A10 BANKO& LI\, ROW
| | | i | . | Bl |
ALL ] J — A X
| | | | . | A | AT
] ] J
I [ [
° ] ] ]
tRP < tRC tRC < trRC tRAS
< tRC
<PALL> <REF> <REF> <REF> <ACT>
- @ Undefined
CAS latency =2, 3 [ pon't care
38 Integrated Circuit Solution Inc.
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Self-Refresh Cycle
T0 Tl T3 . . Tm Tm+l Tm+2 B Tn
ok | | | /| | | I L 1 |
—>| {CHI [« 4 4 P
tCKS 1> tck —>| < tcL - teKS tCKS < .
L - \ ] i ]
| _tesperesticn . . 2 10KA — "
s_ A NLZL/ |\ AL ] J | ARVARVA AW
ICS 4e—>le fCH e e Ifa
RAS N YA | N\ /
| st on L | | | ]
ois 7T\ Y — N
{CS 1+ > {CH e e | | | e
(N | S ————
A0-A9 I,’ U I[
| s X ' i | ,,I ,,I | | | ” |
A10 BANK0& 1\,
| | . 7 | | | - |
— ]
| | | A A | | | g |
DQM J J J
([ ([ ([
0 ] ] ]
EXIT
tRP < SELF REFRESH MODE SELF —»l< tRC tRe —
REFRESH
<PALL> <SELF> <REF>
- @ Undefined
CAS latency =2, 3 [] pon't care

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

Integrated Circuit Solution Inc.

DR042-0A 01/18/2005

39




1C42516102
Read Cycle
T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
cK | | | | | | | | | |
—>{ {CHI [«
{CKS >« {CK —>| < tcL
CKE _/,‘ {CKA —>|
{CS T¢>{«>t tCH
s AT\ LT\ A\ T T AT LN
tcs tcH
RAS N/ / |\ \ | / \ | /
| sfeoorton | | | | | |
CAS / |\ \ | / /| \ / |\
| st | | | | |
WE /1 \ / | \ N\l / / |\
thS tAH | (1) | |
AO-A9 X row X XcouumimX X row X
| wslololm | | \ | | BANKOANDL | |
AL0 X row X \ Nore / X row X
| sttt | BANK 1 \ | | BANKOORL | BANK1 |
at XX XX X XX
BANKO BANKO o BANKO BANK 0
| fCs <—{QMD ] ]
DQM \ 7
«—tAC—>| [« tAC —>| [«—1AC <«— tAC
& tOH ltOH <« tOH T l«tOH
1¢) DouTm DOUT m#1 DouT m+2% DouT m+3w
tLZ e | I |<— tHZ —>
l«— {RCD < tCAC > le— tRQL tRCD
l— tRAS trRP <—(RAS
[— tRC »<«—{RC
<ACT>  <READ> D <acT>
@ Undefined
CAS latency = 2, burst length = 4 [] bon't care

Note 1: A8,A9 =

Don't Care.
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Read Cycle / Auto-Precharge

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
K | | | | | | | | | |
—>| {CHI [«
{CKS 4e—> tCK —>| < tcL
CKE _A. fckA -
{CS T¢>{<«>} tCH
S anwNVyanNVyahvaAvaARwARWAR W Dyan s
{CS 4e«—>le—>t ICH
RAS N £ / |\ \ |/
| tcs > {CH
CAS 1\ \ | / /| \
S 1| | | | | | |
WE /| \ / | \
tAS 1< > tAH (1)
AG-A9 X row X XcoLumm X row X
| usdooleofun | | | | | | | | |
AL0 X row X /AUT(l)PRE\ X Fov X
| tslespotty | BANK 1 | | | | | BANK 1 |
AL ) Y XA X__X
BANK 0 BANK 0 BANK 0
| tcs toMD ICH |
DQM \
«—tAC [«— tAC [—tAC <«— tAC
& tOH [« {OH->| <« tOH 4" [«1OH
1[¢) Doutm DouT m+1 Dout m+2% Dout m+3@
1z ] ! g
le— tRCD > tCAC > le— tPQL l«—1RCD
le— tRAS tRP tRAS
l— tRC RC
<ACT> <READA> <ACT>
@ Undefined
CAS latency = 2, burst length = 4 [] bon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Full Page

T0 T1 T2 T3 T4 T5 T T260 T261 7262 263
cK | I I I I I
| toni [« II_ I I I I
{CKS &> tck —>, < tcL P
CKE (
_/ tCKA —»| Jj
. tcs >« {CH P
SV AR WNVIAR NS RWARWAR VAR A [7 1\
{CS -e—>{e—>t- {CH P
s [ r—7T~ ] Q| /
cs > tCH I | I ; |
CAS 1\ \ | / II / |\
tes el ton | I | | 7
e a 7T\ — A
tAS T« tAH | () P
AO-A9 X row X X couumn X I
| uslesleolin | | | L |
AL0 X row X \ / II \
tAS e ,I‘ oL tan | NO IPRE I | | j | | BAIK0OR 1
All \BANKO £ \| BANKO / I \| BANKO /_I_

I 1CS +e—>t<— tomD 1CH
DOM \ II

«—tAC [«— tAC le—tAC <«— tAC <« tAC
& tOH <« tOH > <« tOH [«1OH <«tOH
IO DouT Om Dout 0m+1I ouT 01 DouT Om DoUT Om+1

! ) !

tLZ [«— tHZ —>
[¢<— tRCD > tCAC > <—1RBD
(BANK 0)
l— tRAS tRP
(BANK 0)
[<— tRC
(BANK 0)
<ACT 0> <READ0> <BST> <PRE 0>
BRI Undefined
CAS latency = 2, burst length = full page ] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Ping-Pong Operation (Bank Switching)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ok | | | | | | | | | |
—>| {CHI [«
{CKS &> tCK —>| < tcL
CKE ] 1oa ]
{CS T¢>{<«>} tCH
s 1T\ A\ /7T AR NNVANYER
{CS 4e«—>le—>t ICH
RAS \ | /£ / I\ AL/ / /[ N\ /\ |/
| tcs >t {CH |
CAS F 1\ N // |\ AN \ / |\ | \
1CS &>t {CH | |
WE / 1\ / |\ | \ / VA / |\ £
{AS 1< > tAH (1) o
AO-AY Y row X Yeowm¥ X ron X WeouunX W row X
AR AUTO PRE | | AUTO PRE | |
A10 X row X X X:X row X X X\ | / Xron X\ | /
18 deslesl tAH NO PRE NOPRE  BANKOORL | BANK0OR1
L
All \BANKO A\BANKO /7 /BANK 1\ /eaKk1\  \BANKO/ N\BAVKO/™ /BANKT\
{CS——>{«—toMD < tCH
DQM \ /
«— tAC [«— tAC
< tOH-», < tOH [« tOH >
10 0uUT O+ DoUT Im DouT 1+ B
1Lz 1 le— tHz—>] tLz [e— tHZ
l«— tRRD
(BANK 0 TO 1)
l«— tRCD »le— {CAC tRCD > tCAC l«—tRCD __|
(BANK 0) (BANK 1) (BANK 1) (BANK 1) (BANK 0)
M) A " emKo
PR
4_(5/%% 0) (BAEE 0)
< RAS RP —
(BANK 1) (BANK1)
tRC
(BANK 1)
<ACT 0> <READ 0> <ACT1> <READ 1> <PRE 0> <ACT 0> <PRE 1>
<READA 0> <READA 1>
@ Undefined
CAS latency = 2, burst length = 2 [ pon't care

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

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
cK ] | | | | [ | | | | |
—>| {CHI [«
CKS +e—>f« tCK —> < tcL
CKE _/" {CKA —>
{CS T¢>{«>t tCH
SV ARNNIVIARNNVIARWARWAR W VAR NN R
CS e tcH
RAS N\ /£ / |\ \ |/ A\ /
| tesfeotorton | | | | | |
CAS /| \ N\ / / | \ /
| _cstemention | | | | |
WE /| \ \ | / \ | / /|
tAs > tAH (1)
AO-A9 X row X XcounmX X row X
| usloleslm | | | R | |
AL0 X row X \oPRe / X X X RoW X
| st sttt | BANK 1 | | \ BANKOOR1 | BANK 1 |
AlL ) I ¢ XX ) G ¢ XX
BANK 0 tcs BANK 0 o BANK 0 BANK 0
I D | |
DQM T £
tDS}e> |« DH->|tDS}e>|« tDH »|tDSterte tDH-»|IDSferle tDH >
0 X Dwm %( D m#1 }O( DN+ dDNmB*
T T T T T T
«— tRCD ————— > L— DPL —>| [e————RCD—
«— tRAS > RP tRAS —
«— tRC tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
@ Undefined
CAS latency = 2, burst length = 4 [[] bon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Auto-Precharge

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
cK | | | | | I | | | | |
—>| {CHI [«
CKS +e—>{« tCK —> < tcL
CKE _/,‘ {CKA —>
o 1CS 1« > {CH
SV AR WNVIARBNYYARWARWARWARWAR N VAR
{CS te—rfe>t tCH
RAS \NE4 / |\ N\l /
| tesfeotorton | | | | | | |
CAS 71\ \ |/ /| \
= 8y T T [ |
WE /| \ \ | / / |\
TAS (> tAH )
AO-A9 X row X XcoLumnm X row X
| slesteatn | | | | | | | | |
AL0 X row X /AUTOPRE\, X row X
| wslolostm | BANK 1 | | \ | | BANK 1 |
ALL ) D 4 XX XX
BANK 0 tcs BANK 0 oH BANK 0
L \ h |
DQM \ /
tDSfe>1«tDH tDSi#»leH-»tDS—oq-tDH-»lIDS e tDH ]
1o X Dnm b DINm+L }O{ DINm#2 dDNmﬁ*
T T T T T T
l«— {RCD —————— > L— DAL > tRCD—
«— tRAS RP tRAS —
«— tRC tRC —
<ACT> <WRITA> <ACT>
BRI Undefined
CAS latency = 2, burst length = 4 [ bon't care
Note 1: A8,A9 = Don't Care.
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1IC42S516102

G

Write Cycle / Full Page

T0 Tl T2 T3 T4 T5 T258 T259 T260 T261 T262
cK ] | | | | | | | | | |
—> CHI [«
tCKS e—>te— tck —> «——>rlCL (.
CKE _/,‘ TCKA —»| Jj
o tCS 1« {CH e
VAR SNYIA RNV YARWAR VAR WAR NN /7 \
cs fCH .
RAS \ | £ / |\ J /1 \ A\ | /£
s ool o | | | |
s T\ | / | AR,
s feslentton | | | |
i T\ | / I \ | A\
tAS 1< > tAH (1) Ia
AO-A9 X row X XcoLuwnm |
| vt | | L | | |
A0 ) EEID ¢ \ | / ] \| /
e 2 O A N I
All \BANKOI BANKO / | \ BANKO /
| tCS l tCH
" { [ [
U
DS {DH>{tDS: {DH »{tDS: {DH »{{DS{erte- tDH>]
llo X onon X X D\NOm+1}O‘ DI Om+2 ;&NNOme(DwOm)O( X
. T T T T T
[¢— tRCD ————— > l«— tDPL >
le— tRAS tRP
[— tRC
<ACT 0> <WRIT0> <BST> <PRE 0>
R Undefined
CAS latency = 2, burst length = full page [[] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

g

Write Cycle / Ping-Pong Operation

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
cK ] | | | | | | | | | |
—> {CHI [«
CKS +e—>f« tCK —>| < tcL
CKE _/" {CKA —>
{CS T¢>{«>t tCH
s I\ N\ 17T\ AT\ 7T\ | /
CS e tcH
RAS N\ /£ / |\ AL L / [\ DL \ | /
| s o | ! | |
CAS 71\ | N/ /| \ | | N1/ /| \ / |\
{CS +e—>1e tCH
WE / |\ N /Z/ ]\ N /N // |\ | _
tAS > tAH (1) @)
AO-A9 X row X XCOLUMN)CX row X XcoumX X row X
| 1S 1« ,L tAH | AUTO PRE | | | AUTO PRE |
ALD ) D § X XOCnX X XA\ [/ Ko X
14 derhel tAH NO PRE NOPRE  BAKOCR 1 |
| L
ALl \BANKO \ako/™ /B T\ Tomki\ \ewko/ \eawko /
tcs < tCH
DQM /
DS —€>(«{DH>| tDSte>{ < {DH>{IDSt>| < {DH> |{DS €3 < {DH>| DS [>1« IDH»| tDS <>t tDH>| IDSt€>| € tDH»|tDST<>{ < IDH
/0 X DN Om H;IN Om+1HI;|N 0m+2b DIN 0m+3;Ha)N im H;w 1m+MD‘|N 1m+2H[:N 1m+3;k
T T T T
«— tRRD Id— tDPL le— tDPL —
(BANK0TO 1)
D] le tRCD le— tRCD ___
(BANK 0) (BANK 1) (BANK 0)
<_(BtARr\f\KS 0 (Blmi 0) > (Bm?m_
e RC___
‘_(Bﬁﬁi 0) ﬁBAﬁi 0)
« {RAS
(BANK 1)
le_ tRC
(BANK 1)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
@ Undefined
CAS latency = 2, burst length = 2 [] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

Read Cycle / Page Mode

70 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
K | | | | | | | | | | |
—>{ {CHI [«
CKS +e—>f« tCK —>| < tcL
CKE _/" {CKA —>»|
{CS 1¢> tCH
SV ARNNIVYARWNIVIARWNYVIAR N YIAR WV IAR
tcs tCH
RAS N £ / \ /| \ \ |/
tcs > fCH | |
CAS / |\ \ / \ | / /
| {CS Je—>le—>t tCH | | | |
WE / |\ / |\ / |\ / |\ \
ths WA | ) 1) )
AO-A9 X row X XcoLuwnmX XcoLum Xcotumn o
| usdosleofun | | | ATOPRE | BAKOADI |
AL0 X row X \ NoPRE Norre / X X X X
| uslorfoitm | BANK 1 | BANK 1 | NOPRE | BaOORL |
All BANK 1 X X X D €59 4 ~ Xeaw X
= BANK0 BANKO BANK 0 BANK 0 BANK0
! {CS J«>«—tQuD > < tCH™
DQM \ /[
«— tAC [«— tAC [«— tAC <«—tAC [—tAC <«— {AC
«-tOH 4" [«—tOH <-tOH "‘ <« tOH <« {OH »| «tOH
110 pouTm % DoUT m#l DouTn h DoUT L DouTo DOUT 0+
1z | | '<—tHz—>
<«— tRCD > tCAC tCAC tCAC < {RQL
«— tRAS > tRP
«— tRC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
BRI Undefined
CAS latency = 2, burst length = 2 [[] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

Read Cycle / Page Mode; Data Masking

70 T1 T2 T3 T4 T5 T6 T7 T8 79 T10
STl I I I I I I I I I I
—>| {CHI [«
tcKs tCK —>| <> {CL
CKE _/ toka —>]
. cs {CH
s_A I NALZL/ |\ L/ | AL/ AL L/ \ALL/ |\
{CS 4e«—>le—>t tCH
RAS N /£ / \ \ |/
{CS 1« »t {CH
CAS \ \ | / AN /[ / |\
S N | | | |
WE /| \ / |\ / |\ / |\ \ | /
tAS 1> tAH | ) (1) (1) I I
AO-A9 X row X ) I ¢ XcoLun g XcoLun o
| wslololm | | | AUTO PRE | eawkomn1 |
AL0 X row X \\ N0 PRE NoPRE / X X X X
| osdofetun | BANK 1 | gkt NOPRE  NOPRE BANK0OR 1 |
AlL Keunk 1.X X X X X X Bank L X X a1 X
BANK 0 BANK O BANKO BANKO BANK 0
| fcs <— tOMD {CH >« tQMD —>» |
DQM I? [/ [T L
[— tAC «— tAC [ tAC «—tAC <«— tAC—>
[«tOH A’I [«—tOH [«~tOH <« tOH >, le—tOH
IO Doutm % Dour m+ DouT % DouT o+l
fLz 4 I<—tHZ fLz >
«—{RCD ——— > [«—{CAC tCAC <«—{CAC ><— {RQL
«— tRAS tRP
«— tRC
<ACT> <READ> <MASK> <READ, ENB> <PRE>
<READA, ENB> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [] pon't care

Note 1: A8,A9 = Don't Care.
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®
1IC42S516102 (@:

Write Cycle / Page Mode

| {CS e—>fe>t ICH |

T0 T T2 T3 T4 T5 T6 T7 T8 79 TI0
ek | [ | | | | | | | | |
—>| {CHI [«
{CKS 4> {CK —>] < >—{CL
CKE _/. CKA —>
tcs >« {CH
s AT\ 1/ T\ I/ A\ /7T A\ L7\ 7T\
{CS 4+«—>1e—>+ tCH
RAS \ | /£ / |\ / |\ /| \ /
{CS 4 »- {CH
CAS / |\ \ /
\

e —
|

|
m
9‘
Vm
N
A
7

<> tAH (1) (1) @)
AG-A9 Crow X XcoummX XcoLumnX XcoLun o
| wslololm | | | AUTO PRE | eawkomn1 |
ALO X row X \ N0 PRE NoPRE // X X X X
| vsfeslofun | BANK | BANK 1 | NO PRE [ koL |
AlL ) LB ¢ XX XX D €59 ¢ D € (
BANK 0 BANK 0 BANK 0 BANK 0 BANK 0
| tCcs < tCH |
DQM /
tDS}> < DH>{tDSter 1€ tDH H|tDS{er{« tDH-»IDS{epte DH ] (DS fer{« DH»{tDSex!« IDH
o X Dwm ;(_]( o1 XX Din dDNnﬂb Divo HI)INOH%
T T T T T T T
<«— tRCD ———————> <= 1OPL —>
«— tRAS tRP
«— tRC
<ACT> <WRIT> <WRIT> <WRIT> <PRE>
<WRITA> <PALL>
B undefined
CAS latency = 2, burst length = 2 [] pon't care
Note 1: A8,A9 = Don't Care.
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®
1IC42S516102 (é:

Write Cycle / Page Mode; Data Masking

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T
oK | | | | | | | | | |
{CKS &> tCK—_: (CHI :_ > tCL
CKE ] 1o o]
{CS T¢>{<«>} ICH
AR NN Y AR NN V2R NV 2R N 2R NV 2R
{CS 4e«—>le—>t tCH
RAS N4 / |\ / \ \ | /
{CS 1« »t {CH |
CAS F 1\ \ |/ AN VA / |\
CS te—slet tCH | | | |
WE / 1\ \ |/ \ |/ \ | / \ | /
tAS e tAH 1) (1) (1) | |
AO-A9 X row X ) I ¢ XcotuninX XcoLun o)
| usloloolw | | | AUTO PRE | swwkomo: |
AL0 X row X \\ NO PRE NoPRE / X X X X
| skt | BANK 1 | BANK 1 | NOPRE [ ewaro |
ALL ) LB ¢ XX XX ) CIIEY ¢ D €70 ¢
BANKO BANK 0 BANKO BANKO BANKO

DQM I ‘CT 7%__“ [

tos tDH>|tDS{e>{«tDH »tDS ‘tDH»l tDS e (< IDH»]tDS}er < tDH
lo X onm XX owmt XX Do X X Do Do+l
T

<«— tRCD ———————> <= 1OPL —>
«— IRAS tRP
«—tRC

<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>

RR Undefined
CAS latency = 2, burst length = 2 [] pon't care

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

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
cK | | | | | | | | | | |
—>| {CHI [«
{CKS e—>{« fCK —> < tcL tcKs tCKH
KE _Sed a \ L/
o ICS T¢>|« tCH
s_A | NALZL/ ]|\ A\ L / |\ N\ // 1\ A\ /
165 tesiesr tcH | \| |
RAS N /£ / |\ \ \ \ | /
tcs toH | | 1\ | |
CAS 71\ \ | / \ / |\ / |\
iy I |
WE /|1 \ / |\ \ \ L / \
tAs > {AH | o \
AO-A9 X row X XcoLuwmX \ X Row X
AR AUTO PRE | | || | sakomor | |
ALO ) G ¢ AKX \ AN D
| vsfesfestun | MR | | T Iy
All ) IS ¢ X a1 X \ Xeawk X X X
BANK 0 BANKO >} tcH \ BANK 0 BANK 0
| ICS &>« tomMD | ]
DQM A\ £ |
«—tAC [«— tAC j
[« tOH ¢ tOH
/0 ' DouTm DouTm#L @
Lz I I «— tHz
[«— tRCD > tcac
le— tRAS <«— tRPp —> «— tRAS—
[«— tRC «— {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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1IC42S516102

Write Cycle / Clock Suspend

70 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | | | | | | | | |
—>{ {CHI [«
{CKS 4> {CK —>| < tCL tCKS <«—>H{CKH
CKE _/,‘ ICKA —>»| \ /’ /
tCS > <>t {CH
s_/A 1 N\LZ/ | 1\ /\| | /T A\ L7 T\ 7T\
tcs >t ICH
RAS ANE 4 /1 / \ | /
tcs CH |\ ‘
CAS /| \ \ | / \ /
| {CS qe—>«—>r ICH | | \ | |
WE / 1\ \ | / \ \ |/ / |\
| tAS -fe—>{«1 tAH 1) \
A0-A9 X row X ) L ¢ \ X row X
| sl | AUTO PRE |1 ] | swkompr | | |
A0 ) €D ¢ XX \ XN Xon X
| s ! i | NOPRE | \ | | BANKOOR 1 | BANK 1 |
AlL ) I ¢ X sk X \ ) I X X
BAKO s, BAKC i B0 BAKD
DQM
tDS tDH tDs DH
! | | | | |
[¢— tRCD —————— > <— {DPL—>|
le— tRAS > < tRP tRAS
[— tRC »><«— {RC
<ACT> <WRIT, SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [ pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Precharge Termination

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
—> {CHI [«
{CKS fe—>{« tCK —> < tcL
CKE _/,‘ {CKA —»f
o {CS Te>{« {CH
s AN/ A/ IS |/ AL/ \A LS/
tCS e > {CH
RAS N4 / |\ \ |/ / |\
tcs tCH | | | |
CAS 1\ \ | / \ / |\ \ |/
1C5 1« o | | | | |
WE /| \ / |\ \ | / / |\ / |\
AS >1 IH | ) | &
AO-A9 X row X XcoLummX X row X X counnX
AR | | | | | AUTO PRE
A0 ) & \ | / \ | / D XN
tAs ! R NOPRE | | BANK0OR 1 | BANK 1 | NOPRE
ALl \BANK 0 BaKo / \ ko / X X Xeavk LY
BANK0 BANKO
ICS 4e—>|<«— toMD <> {CH | |
DQM \ /
<«—tAC [«— tAC <« tAC— [« tHZ
[« tOH <« tOH & tOH
10 ' DouTm DoUT m# DouT m+2
tiz '
l«<— tRCD > tcAC l«— tRQL »|<«— tRCD »|«—{CAC—
le— tRAS »le«— {Rp ————— > |«—1RAS
«— tRC «— IRC
<ACT 0> <READ 0> <PRE 0> <ACT > <READ>
<READA>
R Undefined
CAS latency = 2, burst length = 4 [ bont care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

Write Cycle / Precharge Termination

TO Tl T2 T3 T4 T5 T6 T8 T9 T10
oK | | | | | | | | | |
—>| {CHI [«
{CKS +e—>{« tCK —> <« iCL
CKE _/,‘ {CKA —>f
{CS T¢>{«>t tCH
ST\ T A T T
tcs tCH
RAS N/ / |\ \ | / \ |/ / |\
| tcs >t tCH | ’ |
CAS /| \ \ |/ / |\ / |\ \ |/
| tesdesbertton | | | |
WE / |\ \ |/ \ |/ / |\ \ | /
1AS T4 [>T A ) | o)
AO-A9 X row X XcoummX X row X X coLumnnX
| s doletm | | | | | wuroere
ALO ) G ¢ \ |/ \ | / ) D XN
| 105 Jesfesl | NO PRE | | BANKOOR BANK 1 NO PRE
I | L
All NIy 4 \\ Banko / \ ko / X X Xeavk LY
tcs {CH—> tcs | tcH BANK O BANK 0
Rl A I tcs
oo L S -
+-tDH -tDH tDH tDH
tDS: DS tDS DS >
Ilo ;_D'N()m H‘;wmﬂmwmﬂ X X oo
. T T T T
[«— tRCD —————— > <«— (RCD——————>
«— [RAS ><— {RP tRAS
[«— trRC tRC
<ACT 0> <WRIT 0> <PRE 0> <ACT > <WRIT>
<WRITA>
R Undefined
CAS latency = 2, burst length = 4 [] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

Read Cycle / Byte Operation

10 T1 T2 T3 T4 T5 T6 T7 T8 19 T10
ek | | | | | | | | | | |
—>| {CHI [«
{CKS &> fCK —> < >+ {CL
CKE —/,‘ {CKA —»|
{CS 1« > {CH
Y AR NNV ARUWNIVIARAVARWVARRW VAR WNIVIA RN
{CS 4« >+ {CH
RAS N /| \ \ | / \ | /
B | s o | | | | | |
CAS / |\ \| / / |\ /
| tesderlosticn | | | | |
WE /1 \ / |\ \ | / / 1\
{AS >l tAH | )
AO-A9 X row X XcoummX X row X
| s leserttn | AUTO PRE | | BANKOANDL | | |
AL0 ) G ¢ X X X Ko X
| sttt NO PRE | | BAKOORT | BANK 1 |
AlLL Keunk X X sank: X N EID X X
BAIKD s LK o Jeotten BAKD BANKO
UDQM N/ /I /
{CS 4<—> tQMD »le>tCH
LDQM A [/ \
«— tAC [e— tHz «— «— tAC
1z | feton 12\ | [t [« toH
[/08-15 Dourm ‘ DOUT m#2 Dour m+3h
le— tAC «— tAC
iz [«tOH «tOH:IM
1/00-7 ! DouT M DouTm+1 KA
l«— tRCD > tCAC tQMD tRQL tRCD
le— {RAS »i<«— {RP > tRAS
le— {RC < fRC
<ACT> <READ> <MASKU>  <ENBU, MASKL> <MASKL> :;:ii <ACT>
<READA>
RR undefined
CAS latency = 2, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

Write Cycle / Byte Operation

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
k| | | | | | | | | |
CKS 4e—>]« tCK—_: (CHI :_ >+ {CL
CKE __/. fokA —»
tcs >« {CH
s_/A I NLZ/ 1\ ZZ/ VIV L/ AL/ |\
tcs > tCH
RAS \ | £ / |\ \ | / | A\ /
tcs » {CH
CAS 71\ \| / / |\ / |\
o (cs ] cH | \| / ‘ | ‘ \ | / | 7 \_|
WE N\ E—
tAS > tAH )

(1
XcowmmX

AO-A9 X row X X row X
| wslolodm | AUTO PRE | | | eawomp: | | |
A10 Jraw X X X X X o X
| s delestin NO PRE | | | BANKDOR 1 | B L |
All ) D X sk X Weak X X X
BANK 0 BANK 0 tcH BANK 0 BANK 0
| 1CS Je—p| 4_} | |
UDQM A\ / N\ AL
tcs <«>-1CH
LDQM N L/ [\ L
DS 1 tDH
DS 1« tDH ( {DS {<—t<«—>t {DH
1/08-15 X onm X X0jimst Xowms X
DS 1¢—> toH ( [ tos toH
1/00-7 X own X X onmes X
T T T T T T
[«— tRCD ————— > <«— {DPL —> [— tRCD
le— tRAS »<«—IRP > RAS
l— tRC > tRC
<ACT> <WRIT> <MASKL> <MASK> <ENB> :;:ii <ACT>
<WRITA>
R Undefined
CAS latency = 2, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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®
1IC42S516102 (@:

Read Cycle, Write Cycle / Burst Read, Single Write

TO Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
cK ] | | | | | | | | | |
—>| {CHI [«
{CKS Je—>{«— tCK —>| < tcL
CKE Al o
tCS >« {CH
VAR WNIVIARWNYIAAVARVARWARWARWEVANY,
tcs >t {CH
" e e gl e e — e
tcs tCH
CAS 1\ A\ / \ | /7T\
s et | | | | | |
WE / |\ / | \ \ |/ \ |/
| tAS Te—>{<>F tAH | o )
AO-A9 X row X ) I ¢ XeoLuminX’
| usleslenlun | | | | | | | AUTOPRE  BANKOAND
AL0 X row X \ Morre / X X:X X
| s destettin BANK 1 | | | | | NOPRE  BANKOOR1
AlL ) IR ¢ X X Xk YO e X
BANK BANK 0 BANK 0 BANK 0
| {CS 4> < tQMD tCH
DQM A\ ﬁ \ | /
«—{AC—>| ¢ tAC —»| [«—1tAC—>| [«— tAC—>] tos
le1tOH [« tOH <« tOH ‘ <« tOH < tDH
10 Doutm DouTm# Domm+2%mu1m+3 o YD
17 Jes] ' ' etz
[<— tRCD »<— {CAC > [«— tDPL —>|
l«— tRAS <«— RP—
[<— tRC
<cr> <READ> TS <P
@ Undefined
CAS latency = 2, burst length = 4 [] bon't care
Note 1: A8,A9 = Don't Care.
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1C42S516102
Read Cycle
T0 T1 T2 T4 T6 T7 T8 T9 T10 T T12
oK ] I I | | | | | | | | | L
—>| {CHI [«
1OKS fe»le— toK —>| »HcL
CKE _/" {CKA —>1
1CS 1¢ fCH
S aneNVyaavanuNVyaavaavaavaAR NV yaawaR wN Wan
CS e ICH
RAS AN / |\ N\ / \ |/
|_estorortn | ] |
CAS /1 \ \ |/ /| \ / |\
T el I ]
WE /1 \ / |\ N/ / |\
S T | W
AO-A9 X row X Xcowinn X i X
IR | | | | swomor | | |
0 €D \ e / XX
| usfertorfin | BNk 1 | \ | KR ] BANK L
AL ) A X ) CID S
BANKO BANKO BANKO BANKO
| oS touD ttH .
QM A
[—tAC [— tAC l—1AC [e— tAC
"‘ toH [tOH [« tOH [«10H
110 ‘_.W Dot DouTm# DouTm#2 Domm+3@
fLz I I |1— tHz—>|
[«— RCD <«— {CAC [e—tRQL———>| «—tRCD—
le— tRAS {RP <«—{RAS—
[— {RC > tRC—
<ACT> <READ> :rf;ﬁz ACT>
B Undefined
CAS latency = 3, burst length = 4 [] pon't care
Note 1: A8,A9 = Don't Care.
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®
1IC42S516102 (@:

Read Cycle / Auto-Precharge

T0 T ¥ T3 T4 T T T T8 O T0 T T2
K| | | | | | | | | | | Lt L
—>| {CH [«
fCKS «— tCK —> < tcL
CKE _/ KA —»
{CS 1>t tCH
ARSIV AAVARNNY VALAVARVAAVAAVALAVAAVZRA NN VS
fcs >t {CH
RAS N4 / |\ \ | /
fcs > fCH
CAS / |\ \ | / /[ 1\
| seeto | | | | | | | | |
WE /| \ /I \ /| \_
| S >t | | 1)
AO-AY X row X X couun X rou X
| wslolodm | | AUTOPRE | | | | | | | |
AL Xeow X /| \ X_Ron X
| sl | | BANKL | | | | | | | BANK
ALL ) B § X X X
fcs
\

BANKO BANKO
] ]

>l tQuD ‘_}m” BANKO
DQM \
[—1tAC le— tAC l—tAC le— tAC
4" «10H ltoH 4" I« tOH 4" l«tOH
[0 W DouT Qmw m+1‘%00m m+2%mum+3@
Wt 1

tLz

T |
1 4’]« tHz
[ {RCD < {CAC > e tPQL [e—tRCD—

l— [RAS <« RP <« RAS—
[— tRC »e—RC——
<ACT> <READA> <ACT>

XXX <
kX Undefined

CAS latency = 3, burst length =4 [] pon't care

Note 1: A8,A9 = Don't Care.
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1IC42S516102

G

Read Cycle / Full Page

T0 Tl T2 T4 15 T6 T7 T8 T262 T263 T264 T265
oK | | | | | | | | | | | |
—>| {CHI [«
tcks CK —> «—>rCL
CKE —/ " tCKA —> J
{CS 1€« {CH
S AR NNVIARVARNNVIAAVARWVARWVARVNIVANVAAWAR W
{CS 4e—> fCH
RAS AN /1 \ W \ALL
| miedete | I L
cAS /1 \ \ | / I\ |\
B | tCS el tCH | | } | | | |
WE / \ / \ }’\ /_\ /
{AS 1> tAH | )
A0-A9 X row X X coum X ,
| usloeotms | | L | | | L
ALO )( \ NoRe / | \ |/
s ettt | | | | | [ iR ] |
All a0/ \\ B0 / | \ B0 /
| cs 4—}ICH
DQM {_'
[e—tAC [—tAC <—tAé [«— tAC [e— tAC
[«tOH [« tOH->! [«toH 4" «tOH [«tOH
o ourtm XK Douromet KO0KOuT 1 % ouT O DW;@‘-—
fLz4 L—IHZ
[«— tRCD tcAC [«—1RBD
(BANK0) (BANKO)
le— IRAS > tRP
(BANK0) (BANKO)
[«— {RC
(BANK0)
<ACT 0> <READ0> <BST> <PRE 0>
@ Undefined
CAS latency = 3, burst length = full page [] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Ping Pong Operation (Bank Switching)

T0 T1 T2 T3 T4 5 T6 T7 T8 T9 T10 Tl T12
oK | | | | [ [ | | [ [ [ | L
- {cH [«
IOKSfesle— tCK—> 1L
CKE _/" {CKA —»
CS >t tCH
s TN LT W\ A /T LA LT
1CS et ICH
RAS \ | £ /1 \ A\ |/ \ | /\|/
tcs fcH | | |
CAS {1\ \ //|\ AR/
| €5 {¢ fcH | |
WE /1\ ARV N/ /] \
| tAS > tAH 1)
AO-A9 X rou X Yeoim) ROW
| tAs St | AUTO PRE
A0 Koo X XA G,
| 5Ll . NOPRE  BANKOOR1 BAK D0R 1
I |
ALL B Joakt\ \euko/ Tookt\ \ewko /- VEAR LY
| CS 1« toMD > fCH
DQM A /
[e—tAC [e— tAC «—tAC [e—tAC
1z | leton "‘ tOH>| | etOH <-tOH->|
110 DoUT O oourom+1 YR Dour im XK bour 1m+1@-_
t N
<(E\NIEE|JTO ) (BIENCED (BA%KC ) e
tRCD >l CAC « RQL N le— [RCD
(BANK 0) (BANK 0) (BANK 0) (B{\R!\ﬂ(S 0)
‘_(BtARr\f\KSO) (B/EE&O) T (BaNk0)
tRC
4_(52\?1& 0 (BANK0)
RAS tRP
(BANK'1) (BANK1)
” RC
(BANK 1)
<ACTO> SACTI>  <READO <READI>  <PREQ> SPREI>  <ACTO>
<READA 0> <READA 1>
@ Undefined
CAS latency = 3, burst length = 2 [ pon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle

10 Tl Y T3 T4 T5 T6 7 T8 9 TI0 il T2
oK | I I I I I | | I I I | L
—>| {CH [«
tCcKS «— {CK —>| < fcL
CKE Sl oo
{CS 1€« tCH
VAR NNYIARVARWNYIAAVARWVALWAR W WAL WAR NNV
fcs > tCH
RAS AN / |\ \ |/ \ | /
s ferfest L L L
CAS /1 \ N/ /| \ / |\
T T e [ T [ -
WE /1 \ \ |/ \ |/ / |\
| {AS > tAH 1)
AD-AY X row X X o X ROW
| wslololun | | | | IERTE |
10 ) D ¢ \0FRe/ ¢ RO
| s deteottn | | BANKL | I | | BANKOOR1 | | BANK 1
AlL ) ) ¢ X X o X X X

tostes IDH-PlIDS »l¢tDH »|iDSerte DH »IDS vtDH1

0 | | | X oun XX DI|Nm+1 9 IH &

le— tRCD L fOPL I—> | | l«— tRCD—
[«— tRAS {RP «— {RAS —
le— tRC fRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
B Undefined
CAS latency = 3, burst length = 4 [] on't care

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

T T It £ T4 TS T 7 T8 T ™ot
Tl I I | | l | | | | | | L
= {CHI [«
tckS «— {CK—> fcL
CKE Al ]
1CS 7>t {CH
S AR NNV IARWARNNVIAAVARVARWALWALWARWAR RNV
tcs tCH
RAS A/ / |\ \ |/
[ ot | N N N N B
CAS /| \ A/ / |\
| esdeotertn | | 1 [ [ [ [ |
Ve 7T\ \ | / /| \—
tAS 1> tAH (1)
AD-AY X row X X cown X RO
| sl | | o | | | | | | |
A0 ) G ¢ / 1\ RO
| s ettt | | BANK | | | | | | | ok
w1 Xeuw:X X_X XX
BAVKD o1 JAKT o BANKD
L \ |
DQM A /

s tDH+|tDs >{€{DH »|tDS}eri« (DH »{iDS tm}

o ) I ¢ T @ €D @ CIE
| | | T | | |
le— tRCD L7 {DAL tRCD—

— tRAS IRP e RAS —
— 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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Write Cycle / Full Page

T0 Tl T2 T3 T4 T5 T6 T259 T260 T261 T262 T263 T264
oK ] | | | | | | | | | | | L
—>| {CHI [«
tCKS «— {CK —>| «—>r{CL
UE et J
. {CS 7>« tCH I
SVARNNYIAAVARNNYYAAVAR 7 AAVARNN VANV AAVARNE
fcs et {CH
s \ | / 7T\ ] 7T/
1 ] ]
s 7Y \ | / ] AAYAR
| stoeto | | L | | | |
WE /| \ \ |/ J \ [ A\ /
| tAS €€t tAH 1)
AO-A9 X row X X cown X l
| eslofotim | | | | | | | | | |
ALD X row X \ noree / I \ | /
tns W | | | | 7 | T |
AL \uiko/ \| B0 / | \ A0/
| ics {CH
DQM r
Y
{DS{e>{« IDH-»]tDS|e>{«DH »tDS{ert« DH»IDS{er e tDH>|
lio ) EID @ €I @ (I WDWDNM)O( X
T T T . T T T T
[«— tRCD [¢— tDPL————>»
le— tRAS tRP
[— RC
<ACT 0> <WRIT0> <BST> <PRE 0>
R undefined
CAS latency = 3, burst length = full page [] on't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Ping-Pong Operation (Bank Switching)

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Tl T12
oK | I I I I | L ] I | | | L
> {CHI [«
tcks K —> —>fCL
CKE —/ " tCKA —>
€S 1>t tcH
TN YR A LT A TN
1CS et ICH
RAS N4 / T\ / / I\ |/ \ | /
| tcs tCH
c:As|/\||\//\||\//\||/\
tcs > ICH
WE /1 \ N // ]\ N /N / /|
| {AS 1T tAH )
AO-A9 X rou X Xcow X ROM
| s Ju | | | | ATOPRE | |
AL0 Xrow X ) XA/ (Ron)
| s it NoPRE NOPRE BAKOOR
ALl ko f \suiko/™ o\ o\ \ewiko/ Ry
BANK 0
fcs e «—- tcH
'_I_
DOM A /
DS €>{« IDH»{ DDSter{« (DHH{DS <—[DH->|IDS<-><IDH DS} fe {DH] DS > 1D IDST» < (DHDS >« tDH
110 DN Om ﬁ:w 0m+1;k:%w Om+2 *_’ DIN 0m+3ﬁ)w m MN 1m+11d[;v 1m+2H[:N 1m+3%
T T T ‘( T { T T
l— tRRD L topL — tDPL —
(BANKOTO1) (BANK 0)
'_(B[ENCKD 0 <_(Bt/§l\(l:KD ) l— tReD —
t J—
<_(BtARPf\KSO) (BA?& () (RAS
«— RC «—tRC —
(BANK0)
{RAS
(BANK 1)
'_(B}\Fh{lﬁn
<ACT 0> <WRIT 0> <ACT1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
@ Undefined
CAS latency = 3, burst length = 4 [] pon't care

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

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T T12
oK | I | | | | | | L1 | | L
—>{ CHI [«
{CKS el tCK — tcL
e _/ 4 foka —>
{CS 1¢ {CH
s W T U T T AT N T A TTTN
tcs <>t tCH
RAS N4 / |\ /| \ / |\ \/
(C5esfer} CH | | | | |
CAS / |\ N\ / \ |/ \ |/ / |\
T T T el | | | | |
WE /1 \ / |\ / |\ / |\ \ | /
1AS 4>« tAH | (1) ) (1)
AO-A9 X row X Xcowinm ) D ¢ ) G
| us looleotiu | | | AIOPRE | BakowDl | |
AL0 X row X \ NoPRe Nore / X X X X
| s el | BANK 1 | | NOPRE | BAIK0OR | |
Al )( X X D€ ( X sk X D
BANKO BANKO BANK 0 BANKO BANKD |
| | 1cS tQmD <« tCH
DQM A /
[e—tAC l— tAC [ tAC l—1tAC [e—1tAC «— tAC—>
tLz+ *‘ le-1OH 4" < toH <«{OH 4" l«tOH <« OH e tOH
/0 ‘_'W DouTm % DouT m# Doutn h DouTn+l DouTo % Doum@
|<—tCAC ,! |<—tHz
[«—t{CAC
[«<—1{RCD >« {CAC > < {RQL
«— tRAS < RP
[<«—{RC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [ pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Page Mode; Data Masking

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 T T12
a L L LML L L L L L L L L L
B
Swancraavan N ran N Vran SV ran N raawan s
s U A 7 T\ |/
s N e
- : DAk : : L N S e —. : :

ths fe-sfeot ta n

o 0
A0-A9 X row X Xcowmn XooumoX XeouumoX

| us w | | | | WIORRE | BAKOADI | |

ALD X ron X \ N0 PRE NoPRe / X X X X
| sl | | | | NOPRE [ ookt | |
All )( BANK1 J BANK1 X J BANK 1 X J BANK 1 X

BANKO BANKO BANK 0 BANKO BANK 0
| | {CS toMD > fCH —tQMD »>

DQM \ VARRS

«—AC [ tAC [e— tAC [ tA
tLz4 »‘ etOH 4" [10H [«1OH
110 Dot DouTmé1 DouTn

L— fcAC

[«—tCAC
<«—{RCD > tCAC
<« RAS
<«—{RC
<ACT> <READ> <READ> <READ, MASK> <ENB> <PRE>
<READA, MASK> <PALL>
@ 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

10 T8 T9  TI0 T TR
K| | [ [ [ L
fcKS
CKE _/~ {CKA —»
{CS 1>+ tCH
s T TR QA TNT AT
fcs >
RAS / |\ \|/
tcs |
cAS NI/ / |\
= \ |/ ‘ | \ | / |
WE
| tas ) ‘ | |
AO-AY XeowinoX
| s | | WIOPRE | | swkomor |
AL0 XX X
| s \ NOPRE | | mawooR: |
All J BANK 1 X J BANK 1 X
BANKO BANKO
|
ol A /
tDS <—><-tDH>|tDS le-tDH
110 | DiNo * &Dm
| |

[« tDPL ————— >

tRP

<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

10 T T2 13 T4 TS T L 8 om0 T T12
ek | | | | | | | | | | | L
- tCHI [«
tcKS tCK —> < tcL
UHE Nt — |
1CS 7>t {CH
S ARNNVIAAWARNNYIARNNVIARWNVIAAWARWNVIAR
{CS et tCH
RAS M AL / |\ /| \ / |\ A/
tcs tCH |
CAS [ |\ \ | / \| / A/ / |\
[ oot || || |
WE {1\ A\ L N/
|t i) 1) i) | | |
AO-A9 X rou X XcownnX XeoumoX XcowinoX
| bslololm | | L T HER T
AL0 X row X \\ N0PRE Nobre / X X X X
| uslododw | BAK 1 KL | . NOpRE oo |
AlL Xouw 1 X X X X X X sk X ~ Xt X
BANKD BANKD BAVKD BANKD BAKO
| 1CS tCH
Q! T j 7/ T\ L
DS e>{«(DH>{{DS{e>I«{DH »{iDStert« DH > {DS{er{« tDH{tDS}er{« DH
0 ) £ & €I § D | X Do )&:Dmml’*'
I I I I I I I I
«—1RCD ——>| <« tDPL —>|
[«— tRAS tRP
«—{RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
B undefined
CAS latency = 3, burst length = 2 [] bon't care

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

T0 Tl T2 T3 T4 T T6 T7 T8 T9 T10 T T12
oK | | | | | | | | | | | [
—>| {CHI [«
{CKS Je>te— tCK —>| > {CL {CKS | < >HCKH
K€ S o A L/
1CS 1¢ fCH
s_ /N [\ [\ AL ‘ | / \\\| | N/ T\
fcs >t {CH
RAS N /£ / |\ \ \ |/
| estororton || I L
CAS {1\ \ | / \ / |\
i I A -
WE [ ]\ / 1\ \ \ |/
IAS T4y A | | ) \
AO-A9 X row X Xcownm |
| slodolm | | woee | | | |1 | swowor | |
At XX XX [ X X
| sdootm | | NOPRE | | ! [ ] wwomr ] |
ALL )( X st X ) G
BANK( BANK BANK(
! CS 1 toMD >t ICH |
QM A L
[«—tAC [ tAC
4" l«1OH l«10H
1o} Do DouT mél @
1LZ te>] I I [— tHZ
[«— tRCD tcAC >
le— tRAS > tRP
[«<— {rRC
<ACT> <READ> <SPND> <SPND> <PRE>
<READ A> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [] bon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Clock Suspend

10 11 T T3 T4 T5 T6 T7 8 T9 T10 T 12
oK | I I | | | | | | | | L
tCKS <« [CK—_: (oA j_ fcL tckS [>HCKH
CKE _/ " CKA —» \ /, /
1CS 7>} {CH
s_ /| N/ |\ \A /\\ | | | ARV ARVARRNYSA
tcs <>+ ICH
RAS N L /1 \ |/ \ |/
tes o \ | | | | |
CAS [/ 1\ N[/ / 1\ / 1\
| testeofotton | | A | | | |
E {1\ \ |/ \ \ |/ / |\
S et I ) ‘ \ | | |
AO-AY X ron X XcowinnX | ROW
| wslololm | | owoe | | ] | | ewomor | |
0 )( X X XX (o)
| s i | | NOPRE | \ | | | BANKOOR1 | | BANK
AL ) CIIE | X ekt X \ X X
BAKD s KD «j}m X it
DQM
DS 4 toH s toH
110 * DN X DINJ}
1 | | | | | | |
[«— {RCD [¢— tDPL———————>
le— tRAS RP > fRAS—
[— tRC fRC—
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
BRI Undefined
CAS latency = 3, burst length = 2 [[] pon't care

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

T0 Tl T2 T3 T4 5 T6 T7 T8 T9 T10 T T12
Tl I I I | | | | | | | L
—> {CHI [«
tCKS teK —> >HCL
CKE _/ C CKA —»]
{5 >let toH
VAR SNVIAAWARSNYIAAWIRNNYVIARWALWA LS VAR
tcs <>t ICH
RAS N / |\ \ |/ \ |/
| et || L L |
CAS [/ 1\ \ | / / |\ / |\
T T el [ - T |
WE /| \ /| \ \ |/ / |\
| usiofotw | | y |
AO-AY X ron X ) CIE) ¢ ROW
[ s Lol | | | | | | | |
Mo ) €O \ |/ \ |/ o)
| U Leafent | | N PRE | | BUKOORL | | | BAK 1 |
AL Neuiko \| B0 / \ o / X X
{CH BANKO
1cs tQMD »> )
DQM \ /[
[—tAC [ tAC [«— tAC [— tHZ —>|
4" [« tOH < tOH [« tOH
110 HW DaUTm DouTm# DouTm#2
2 | '
[«— RCD tcaC > tRQL <— tRCD
l— RAS > tRP > tRAS
[« tRC tRP
<ACT 0> <READ 0> <PRE 0> <ACT>
B Undefined
CAS latency = 3, burst length = 4 [[] pon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Precharge Termination

T0 Tl T2 T3 T4 5 T6 T T8 T9 T10 Ti1 T12
Tl | I | | | | I | | | I L
—>| {CHI [«
1CKS e>1e— tok —| tcL
KE Al o
{C3 71t e
s_ A NLL/ |\ |\ AL LS A\ /S AL\
{CS 4e—> tCH
RAS AN / |\ \ |/ \ |/
| ooete || | | |
CAS / 1\ \ | / / |\ / |\
i ey ¥ P ] T |
WE /1 \ \ |/ AN / |\
[ usteofotw w |
AO-AY X ron X XcowmnX ROM
| ssloodeotin | | | | | | | |
0 )( \ | / \ | / €
| U Jesferf | | N PRE | | BANKOOR | | | BAK 1 |
AlL \auiko /- \| Bk / \ sako / X X
tcs{+ i >t [ atertenn] B0
DQM = X
tDH tDH tDH
tDs DS DS
1[6] %NMMNW X
T T T T T T | | |
l«— tRCD > [<— tRCD
tRAS < tRP tRAS
[ fRC tRP
<ACT 0> <WRIT 0> <PRE 0> <ACT>
@ Undefined
CAS latency = 3, burst length = 4 [[] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Byte Operation

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 T T12
oK | | | | | | | | | | | | |
1CKS 4> tCK—_: e, tcL
CKE —/ " fCKA —»]
{CS 14> {CH
VAR WNVIAAVARWNVIARVARWVALVA R W VAR WA RN Y
tcs tCH
RAS AN / |\ \ | / \ |/
s o | | | | | |
CAS /1 \ \ |/ / |\ / |\
| st | | L | L
WE /1 \ / |\ \ |/ / 1\
WS e I | | 0
AO-AY Xeow X XcouwninX X row X
| wslololm | | AUTO PRE | | | | awompr | | |
A0 Xron X XX XX X X
| us " | NOPRE | | sakoRL ] | BANK 1
All Xouk X X st X EID XX
BAK BANKD . BAKO BAKO
uQw \NVVAR - L
{65 fefe— tQUD \ o
LDQM \ [/ \
[e— AC— [« tHZ [e— tAC — tHz
1z <-IOHJ “tOH:
1/08-15 DouTm DOUT M2 DouT 3 RO
[—AC—y [«—tAC [— tHz
Lz tOH [«1OH
007 Mw
[«— RCD <«— {CAC tQMD ><— RQL > [e— fRCD—
[«— tRAS R > tRAS —
[— tRC >«— {Rp —
<ACT> <READ> <MASKU>  <ENBU,MASKL>  <MASKL> <<F'>:ARLi>> <ACT>
<READA>
@ Undefined
CAS latency = 3, burst length = 4 [[] pon't care

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

Integrated Circuit Solution Inc.
DRO042-0A 01/18/2005

75




®
1IC42S516102 (@:

Write Cycle / Byte Operation

T0 Tl T2 T3 T4 TS T6 T7 T8 T9 T10 T T12
oK | | | | | | | | | | | | L
> {CHI [«
tCKS <« {CK —> < tcL
CKE _/ < tCKA —>f
1CS 1> fCH
SVEARNNVIAAVARNNVIARAVARVARVARNWNVIAR VARV
tcs fCH
RAS NI _/ |\ \ | / N/
| opotoron || | L L
cAS /1 \ \ |/ / |\ / |\
e T I |
WE / 1\ \ |/ \ |/ /| \
tAS N tAH (1)
AG-AY X ron X YeowmnY X ron X
| wslololm | | wome | | | T | |
AL0 Xron X XX X o X
| v teofetin [ e || | | e [ | e
AlLL ) D § X st X Non X X X
BANKO BANKD BANKD BANK
| tcs{_. {cH ) ,
UQw £/ \ A\ L/
tcs < tCH
Lou \ L/ [\ AL
DS L toH
{DS-e—> tDH ( ) tDs <>t IDH
08-15 X oun XOX0fine Youns X
[0 N {DH ‘ tDs tDH
1100-7 X own X X o X
T T T T T T T T
le— tRCD > <«— {DPL ———>| [«— RCD—
l«— {RAS »i<— RP tRAS —
le— {RC <«— fRP —
<ACT> :V\\ll\/g!l:rl; <MASKL> <MASK> <ENB> :FTELELZ <ACT>
RR undefined
CAS latency = 3, burst length = 4 [] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle, Write Cycle / Burst Read, Single Write

T0 Tl T2 T3 T4 T T6 T7 T8 T9 T10 Ti1 T12
oK | | | | | | | | | | | | L
tCKS tCK—_: foH :_ tcL
CKE —/ " CKA —»]
teS F>le>t toH
VAR NNVIARAVARWNVIARAVARVARVARWVA RN VISR NNV
tcs tCH
RAS A4 / 1\ / |\ \ | /
| et || | 1] |
CAS /1 \ \ |/ \ |/ / |\
| sioleto | | | | | | | |
WE /1 \ / \ \ |/ \ |/
| WS TT I | | 0 0
AO-AY X ron X XcowinX NoowmnX
| skl | | | | | | | wome | sawkowo:
AL0 ) €D \ 0% / X X
el fe T [ w1 1 [ 1 ] wE ]
ALl Yeuik X X X ) CI5) ) EI5) ¢
BANK 0 BANK 0 BANK 0 BANKO
| | 1CS dei<—tomp <> {CH .
DQM \ /
[— tAC [¢— tAC—»| tDs
[« tOH [« tOH tDH
110 Doutm DouT L DN
1z tHz —>
l— tRC fCAC >, [«— DPL ———>|
l«— tRAS tRP —
[ tRC
acr <READ> :V‘GVRRI'TTAZ :;ELE;
@ Undefined
CAS latency = 3, burst length = 2 [] bon't care

Note 1: A8,A9 = Don't Care.
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ORDERING INFORMATION
Commercial Range: 0°C to 70°C

Frequency Speed (ns) Order Part No. Package

200MHz IC42816102-5T 400mil TSOP-2
IC42516102-5TG 400mil TSOP-2(Pb-free)
IC42516102-5BG 60Ball VF-BGA(Pb-free)

166MHz IC42516102-6T 400mil TSOP-2
IC42S16102-6TG 400mil TSOP-2(Pb-free)
IC42516102-6BG 60Ball VF-BGA(Pb-free)

143MHz IC42816102-7T 400mil TSOP-2

IC42516102-7TG
1C42516102-7BG

400mil TSOP-2(Pb-free)
60Ball VF-BGA(Pb-free)

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

Frequency Speed (ns) Order Part No. Package

200MHz IC42S516102-5Tl 400mil TSOP-2
IC42S16102-5TIG 400mil TSOP-2(Pb-free)
1C42516102-5BIG 60Ball VF-BGA(Pb-free)

166MHz IC42S516102-6TI 400mil TSOP-2
IC42S16102-6TIG 400mil TSOP-2(Pb-free)
IC42S16102-6BIG 60Ball VF-BGA(Pb-free)

143MHz 1C42S16102-7TI 400mil TSOP-2

IC42516102-7TIG

400mil TSOP-2(Pb-free)

IC42S16102-7BIG 60Ball VF-BGA(Pb-free)

(<IN

Integrated Circuit Solution Inc.

HEADQUARTER:

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

TEL: 886-3-5780333

Fax: 886-3-5783000

BRANCH OFFICE:

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

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