1S42516100

512K Words x 16 Bits x 2 Banks (16-MBIT)
SYNCHRONOUS DYNAMIC RAM FEBRUARY 2008

FEATURES DESCRIPTION
+ Clock frequency: 200, 166, 143 MHz ISSTI's 16Mb Synchronous DRAM 1S42S16100 is
« Fully synchronous; all signals referenced to a organized as a 524,288-word x 16-bit x 2-bank for

improved performance. The synchronous DRAMs

ositive clock edge
P 9 achieve high-speed data transfer using pipeline

. _TWO banks can be operated simultaneously and architecture. All inputs and outputs signals refer to the
independently rising edge of the clock input.
* Dual internal bank controlled by A11
(bank select) PIN CONFIGURATIONS
+ Single 3.3V power supply 50-Pin TSOP (Type Il)
* LVTTL interface —
[ J
* Programmable burst length \E/,Z?) % ; i: % gg?s
~ (1,2, 4, 8, full page) enors L] 1 anioa
* Programmable burst sequence: Egi % : o % gg:z
Sequential/Interleave voba [ 7 44[T] vpbaQ
» 2048 refresh cycles every 32 ms 32;‘ % o s % 321;
+ Random column address every clock cycle R B Y
+ Programmable CAS latency (2, 3 clocks) v g wFA veoa
+ Burst read/write and burst read/single write Loam % i 7 % N o
operations capability CAs [T 16 35 [ ] oLk
i . RAS 17 34[T] CKE
» Burst termination by burst stop and cs % 18 33| NeC
precharge command o B 2B
« Byte controlled by LDQM and UDQM ol b b S
» Packages 400-mil 50-pin TSOP-II and 60-ball A2 [L] 23 28 11 AS
A3 [T] 24 271 A4
BGA vDD [I] 25 26[ 1] GND
* Lead-free package option
* Available in Industrial Temperature
PIN DESCRIPTIONS
AO-A11 Address Input CAS Column Address Strobe Command
A0-A10 Row Address Input WE Write Enable
A1 Bank Select Address LDQM  Lower Bye, Input/Output Mask
AO-A7 Column Address Input UDQM Upper Bye, Input/Output Mask
DQO to DQ15 Data DQ VDD Power
CLK System Clock Input GND  Ground
CKE Clock Enable VDDQ  Power Supply for DQ Pin
CS Chip Select GNDQ  Ground for DQ Pin
RAS Row Address Strobe Command NC No Connection

Copyright © 2006 Integrated Silicon Solution, Inc. All rights reserved. ISSI reserves the right to make changes to this specification and its products at any time without
notice. 1SSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to obtain the
latest version of this device specification before relying on any published information and before placing orders for products.
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1IS42S16100

PIN CONFIGURATION
PACKAGE CODE: B 60 BALL FBGA (Top View) (10.1 mm x 6.4 mm Body, 0.65 mm Ball Pitch)

v
A @
VSS DQ15 DQ0 VDD
B o @
DQ14 VSSQ vDDQ DQf
C
DQ13 vDDQ vSSQ DQ2
D @
DQ12 D11 DQ4 DO3
E
DQ10 VSSQ vDDQ DQ5
F
DQ9 VDDQ vSSQ DQ6
G
DQ8 CNQ gc) DQ7
H OO @)
NC NC vDD NC
J O O
NC UDQM LDOM WE
K O O O
NC CIK RAS CAS
L @, O O
CKE NC NC CS
M O O O O
A1l A9 NC NC
N OO @,
A8 A7 A0 Al0
P O O O O
A6 A5 A2 Al
R O
vSS Al A3 VDD
PIN DESCRIPTIONS
A0-A10 Row Address Input WE Write Enable
AO0-A7 Column Address Input LDQM, UDQM  x16 Input/Output Mask
A11 Bank Select Address \/oD Power
DQO to DQ15 Data I/O Vss Ground
CLK System Clock Input Vbba Power Supply for 1/0 Pin
CKE Clock Enable Vssa Ground for I/O Pin
CS Chip Select NC No Connection
RAS Row Address Strobe Command
CAS Column Address Strobe Command
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1IS42516100

PIN FUNCTIONS

— PinNo, Symbol  Type  Function (In Detail)
20to 24 A0-A10 Input Pin AO0 to A10 are address inputs. A0-A10 are used as row address inputs during active

2710 32 command input and A0-A7 as column address inputs during read or write command input.
A10 is also used to determine the precharge mode during other commands. If A10 is
LOW during precharge command, the bank selected by A11 is precharged, but if A10 is
HIGH, both banks will be precharged.
When A10 is HIGH in read or write command cycle, the precharge starts automatically
after the burst access.

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

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

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

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

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

2,3,56,89,1 DQOto DQ Pin DQO to DQ15 are DQ pins. DQ through these pins can be controlled in byte units
12, 39, 40, 42,43, DQ15 using the LDQM and UDQM pins.
45, 46,48, 49
14, 36 LDQM, Input Pin LDQM and UDQM control the lower and upper bytes of the DQ buffers. In read
ubQMm mode, LDQM and UDQM control the output buffer. When LDQM or UDQM is LOW, the

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

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

Truth Table” item for details on device commands
7 13,38, 44 VDDG p S Pi DDQis f
25 VDD p S i VDD | L
L 10 7 GNDQ p S pi GNDQ | f
2650 GND Power Supply Pin GND is the device internal around
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1IS42S16100

FUNCTIONAL BLOCK DIAGRAM
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1IS42516100

ABSOLUTE MAXIMUM RATINGS®

Symbol Parameters Rating Unit
VDD MAX Maximum Supply Voltage —-1.0to+46 V
— +

VIN Input Voltage —1.0to+46 V
Vout Output Voltage —1.0to+46 V
Pp max Allowable Power Dissipation 1 W
lcs QOutput Shorted Current 50 mA
TopPr Operating Temperature Com 0to +70 °C

Ind -40t0+85 °C
Isic Storage Temperature —551t0 +150 °C

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

Symbol Parameter Min Tvp Max Unit
Vpp, Vbba Supply Voltage 3.0 3.3 3.6 V
VIH Input High Voltage® 2.0 — Vop + 0.3 V
VI Input Low Voltage® -0.3 — +0.8 \Y

CAPACITANCE CHARACTERISTICS( (At Ta = 0 to +25°C, VDD = VDDQ = 3.3 + 0.3V, f = 1 MHz)

Symbol Parameter Tvp Max Unit

CiN Input Capacitance: AQ-A11 — 4 pF

Cl/O Data Input/Output Capacitance: DQO-DQ15 — 5 pF
Notes:

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

2. All voltages are referenced to GND.

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

Integrated Silicon Solution, Inc. — www.issi.com 5
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1IS42S16100

DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Speed Min. Max. Unit
I Input Leakage Current 0V < VIN £ VDD, with pins other than -5 5 WA
the tested pin at OV
loL Output Leakage Current  Output is disabled, OV < Vout < VDD -5 5 MA
VoH Output High Voltage Level lout = -2 mA 2.4 — \Y
VoL Output Low Voltage Level lout =+2 mA — 0.4 V
Icci Operating Current-? One Bank Operation, CAS latency =3 Com. -5 — 170 mA
Burst Length=1 Com. -6 — 160
trRc > trc (min.) Com. -7 — 140
lout = OmA Ind. -6 — 170
Ind. -7 — 160
Iccap Precharge Standby CurrentCKE < ViL (MAX) tck = tek (MIN) Com. — — 3 mA
Ind. — — 4
Iccoprs  (In Power-Down Mode) tck = o0 Com. — — 2
Ind. — — —
Iccan Active Standby Current CKE = VIH (MIN) tck = tck (MIN) — — 40 mA
Iccans  (In Non Power-Down Mode) tck = Com. — — 30
Ind. — — 30
Icca Operating Current tck = tek (MIN) CAS latency =3 Com. -5 — 170 mA
(In Burst Mode)®" lout = OmA Com. -6 — 150
Ind. -6 — 170
Com. -7 — 130
Ind. -7 — 150
CAS latency =2 Com. -5 — 170 mA
Com. -6 — 150
Ind. -6 — 170
Com. -7 — 130
Ind. -7 — 150
Iccs Auto-Refresh Current trRc = trRC (MIN) CAS latency =3 Com. -5 — 120 mA
Com. -6 — 100
Ind. -6 — 110
Com. -7 — 70
Ind. -7 — 90
CAS latency =2 Com. -5 — 120 mA
Com. -6 — 100
Ind. -6 — 110
Com. -7 — 70
Ind. -7 — 90
Iccs Self-Refresh Current CKE <0.2V — — 2 mA
Notes:

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

2. Icc1 and lcc4 depend on the output load. The maximum values for Icc1 and Icc4 are obtained with the output open state.

6 Integrated Silicon Solution, Inc. — www.issi.com
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1IS42516100

AC CHARACTERISTICS23

5 -6 -7

Symbol Parameter Min, Max Min. Max Min, Max. Units
tck3 Clock Cycle Time CAS Latency =3 5 — 6 — 7 — ns
tck2 CAS Latency =2 8 — 8 — 8 — ns
tac3 Access Time From CLK® CAS Latency =3 — 5 — 55 — 55 ns
tac2 CAS Latency =2 — 6 — 6 — 6 ns
tcHl CLK HIGH | evel Width 2 — 2.5 — 2.5 — ns
tcL CLK | OW [ evel Width 2 — 2.5 — 2.5 — ns
ton3 Output Data Hold Time CAS Latency = 3 2 — 20 — 20 — ns
ton2 CAS Latency =2 25 — 2.5 — 2.5 — ns
tiz Qutput LOW Impedance Time 0] — 0 — 0] — ns
tHz3 Output HIGH Impedance Timess CAS Latency =3 — 4 — 55 — 55 ns
tHz2 CAS Latency =2 — 6 — 6 — 6 ns
tps Input Data Setup Time 2 — 2 — 2 — ns
toH [nput Data Hold Time 1 — 1 — 1 — ns
1S Address Setup Time 2 — 2 — 2 — ns
tAH 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
tes Command Setup Time (CS, RAS, CAS, WE, DQM) 2 — 2 — 2 — ns
fcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — 1 — 1 — ns
tre Command Period (REF to REF /ACT to ACT) 48 — b4 — 63 — ns
trRAS Command Period (ACT to PRE) 32 — 36 100,000 42 100,000 ns
trRp Command Period (PRE to ACT) 16 — 18 — 20 — ns
treD Active Command To Read / Write Command Delay Time 16 — 16 — 16 — ns
tRRD Command Period (ACT [0] to ACT[1]) 1 — 12 — 14 — ns
torL3 Input Data To Precharge CAS Latency =3 — 2CLK 2Lk — 2Lk — ns

Command Delay time L
top2 CAS Latency =2 — 2ClK 2ClK  — 2CLK ~ — ns
toAL3 Input Data To Active / Refresh CAS Latency=3  2CLK+rp — 2CLK+trp —  2CLK#rr — ns
Command Delay time (During Auto-Precharge)

tpaL2 CAS latency =2 2CLK+Hrp — 2CLK#Hrp — 2CLKHrp — ns
tr Transition Time 1 10 1 10 1 10 ns
tREF Refresh Cycle Time (2048) - 3 — 32 — 32 ms

Notes:

1. When power is first applied, memory operation should be started 100 ps after Voo and Vooa reach their stipulated voltages. Also note that the power-on

sequence must be executed before starting memory operation.

2. Measured with tr =1 ns.

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

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

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

output is in the high impedance state.
Integrated Silicon Solution, Inc. — www.issi.com 7
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1IS42S16100

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
fRAC RAS Latency (fRep + tcac) 6 6 6 cycle
trRe Command Period (REF to REF /ACT to ACT) 9 9 9 cycle
trRAS 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
tcep Column Command Delay Time 1 1 1 cycle
(READ, READA, WRIT, WRITA)

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

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

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

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

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

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

teal Last Qutput To Auto-Precharge Start Time (Read) -2 =2 =1 cycle

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

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

1([eh) Mode Reaister Set To Command Delav Time 2 2 2 cycle

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

Input Output Load
tck R
tem . foL 50 Q
28V- - - - -
CLK ™ ----7 [

oov-—— 10 0 /\/\/\ 0 +1.4V
2.8V- j

INPUT 14v- - -
0.0V- . 5 pF

toH[¢«— tac :[
OUTPUT 14 < et
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1IS42516100

COMMANDS

CLK

CKE

Active Command

s N\

RAS

CAS

AO0-A9

A10

A1

CKE

CS

X ROW X
X ROW X
\ BANK 1 W

Write Command

CLK | ; |

HIGH

—

RAS

CAS

AO-A9

A10

All

N
—

—

X

coLumn( ¥

AUTO PRECHARGE

X

NO PRECHARGE
BANK 1

X

BANK 0

Read Command

L

CLK
CKE HIGH
CS \ /
RAS _/ \_
CAS \ /
we _____/ N
AO-A9 X corumn () )
AUTO PRECHARGE
A10 X
NO PRECHARGE
BANK 1
A11 X
BANK O
Precharge Command
CLK | f |
CKE HIGH
CS \ /
RAS \ /
CAS / \
WE \ /
AO-A9 X X
BANK 0 AND BANK 1
A10 X X
BANK 0 OR BANK 1
BANK 1
A11 X X
BANK O
|:| Don't Care

Notes:

1. A8-A9 = Don't Care.

Integrated Silicon Solution, Inc. — www.issi.com

Rev. D
01/28/08




1IS42S16100

COMMANDS (cont.)

CKE

CS

No-Operation Command

CLK | ; |

HIGH

N\

—

RAS

CAS

AO-A9

A10

A1

CLK

CKE

4

) N

4

X X X

X XX

Mode Register Set Command

[ S R

HIGH

RAS

CAS

AO0-A9

A10

A1

X opcobe X
X opcobe X
X opcobe X

CLK

Device Deselect Command

S

AO-A9

A10

A1

Auto-Refresh Command

CLK

CKE

(O]

[ S R

HIGH

RAS

CAS

AO0-A9

A10

A1

DI
InAANND

[] Don't Care
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1IS42516100

COMMANDS (cont.)

Self-Refresh Command

CLK | } \
CKE \
s N\ AR

RAS \ /
CAS \ /

A0-A9 X X
A10 X X
A11 X X

Clock Suspend Command

CLK | ; |
CKE BANK(S) ACTIVE\

cs W or X
RAS ¥ nop X
CAS X nop X
WE nop X X

A0-A9 X X
A10 X X
A1t X X

Power Down Command

CLK | f |
CKE ALL BANKS IDLE\

cs WX
AAS X or X
CAS X nop X
WE Nop_ X X
A0-A9 X X
A10 X X
Al X X

Burst Stop Command

CLK | ; |

CKE HiGH

cs N\ A
RAs ___ / N
CAS 7 N

WE N\ AR
AO-A9 X X

A10 X X

A11 X X
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1IS42S16100

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

The 1S42516100 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 AO to A11. When power is first applied, the
stipulated power-on sequence should be executed and
then the 1IS42S516100 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 1IS42S16100 includes two banks of 2048 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 trr, which is the
period required for bank precharging.

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

Read Command

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

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

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

The selected bank must be activated before executing
this command.

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

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

When burst write mode has been selected with the mode
register set command, this command selects the bank
specified by the A11 pin and starts a burst write operation
at the start address specified by pins A0 to A9. This first
data must be input to the DQ 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 (torL, tpaL) to elapse
according to CAS latency.

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

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

Both banks mustbe placedinthe idle state before executing
this command.

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

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

This command must be executed at least 2048 times
every 32 ms.

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

12
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1IS42516100

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

This command executes the self-refresh operation. The
row address to be refreshed, the bank, and the refresh
interval are generated automatically internally during this
operation. The self-refresh operationis started by dropping
the CKE 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 mustbe placedintheidle 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 (trRerF). 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 (tRerF). Thus
the maximum time that clock suspend mode can be held
is just under the refresh cycle time.

Integrated Silicon Solution, Inc. — www.issi.com
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1IS42S16100

COMMAND TRUTH TABLE
ckee
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®:5 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 Columnts X
i - (8) (18)
READ Read® H X L H L H X BS L Columnte X
READA Read With Auto-Precharge® H X L H L H X _BS H Columnae) 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 = ClockSuspend/StandbyMode L X X X X X X X X X X
ENE Data Write / O Enal H X X X X X1 X X X Acti

MASK Data Mask / Output Disable H X X X X X H X X X  HIGH-Z
DQM TRUTH TABLE(
CKE DQM
Svmbol Command n-1 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 / OutputEnable H X | X ==

__ENBL | ower Byte Data Write / OQutputEpable H X X |} =

_ MASKU Upper Byte Data Mask /QutputDisable H X  H X =
MASKL | ower Bvte Data Mask / Output Disable H X X H

CKE TRUTH TABLE"2
ckee

—Symbol Command CurrentState  n-1 n CS RAS CAS WE A11 A10A9-A0

_ SPND  Start Clock SuspendMode ~ Active ~  H | X X X X X X X
— Clock Suspend Other States L L 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

14 Integrated Silicon Solution, Inc. — www.issi.com
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1IS42516100

OPERATION COMMAND TABLE(2

Current State Command Operation CS RAS CAS WE A11 A10A9-A0
Idle DESL No Operation or Power-Down('? H X X X X X X
NOP No Operation or Power-Down('? L H H H X X X
BST No Operation or Power-Down L H H L X X X
READ / READA lllegal L H L H V V Ve
WRIT/WRITA lllegal L H L L V V Ve
ACT Row Active L L H H V V Ve
PRE/PALL No Operation L L H L vV V. X
REF/SELF Auto-Refresh or Self-Refresh(®® L L L H X X X
MRS Mode Register Set L L L L 0P CODE
Row Active DESL No Operation H X X X X X X
NOP No Operation L H H H X X X
BST No Operation L H H L X X X
READ/READA Read Start” L H L H V V. Vo
WRIT/WRITA Write Start(”) L H L L V. V Ve
ACT lllegal® L L H H V V Ve
PRE/PALL Precharge® L L H L Vv Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read DESL Burst Read Continues, Row Active When Done H X X X X X X
NOP Burst Read Continues, Row Active When Done L H H H X X X
BST Burst Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Interrupted, Read Restart After Interrupt('® L H L H V. V. Ve
WRIT/WRITA Burst Interrupted Write Start After Interrupt(".1® L H L L v Vo Ve
ACT lllegal® L L H H V V Ve
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.  V Ve
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt®® L H L L v V. Ve
ACT lllegal® L L H H V V Ve
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 V Ve
WRIT/WRITA lllegal L H L L V. V Ve
ACT lllegal®® L L H H V V 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 QP CODE
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1IS42S16100

OPERATION COMMAND TABLE"-2

Current State Command Operation CS RAS CAS WE A11 A10A9-A0
Write With DESL Burst Write Continues, Write Recovery And Precharge H X X X X X X
Auto-Precharge When Done
NOP Burst Write Continues, Write Recovery And Precharge L H H H X X X
BST llegal L H H L X X X
READ/READA lllegal L H L H Vv Vv V(8
WRIT/WRITA lllegal L H L L Vv Vv V(3
ACT lllegal(10) L L H H VvV Vv V(9
PRE/PALL lllegal(10) L L H L V VvV X
REF/SELF llegal L L L H X X X
MRS llegal L L L L OPCODE
Row Precharge ~ DESL No Operation, Idle State After trp Has Elapsed H X X X X X X
NOP No Operation, Idle State After trp Has Elapsed L H H H X X X
BST No Operation, Idle State After trp Has Elapsed L H H L X X X
READ/READA lllegal(10) L H L H VvV v v(§
WRIT/WRITA lllegal(10) L H L L Vv Vv v
ACT lllegal(10) L L H H VvV Vv V(9
PRE/PALL No Operation, Idle State After tre Has Elapsed(®) L L H L Vv VvV X
REF/SELF llegal L L L H X X X
MRS lllegal L L L L OP CODE
Immediately ~ DESL No Operation, Row Active After trco Has Elapsed H X X X X X X
Following NOP No Operation, Row Active After trco Has Elapsed L H H H X X X
Row Active BST No Operation, Row Active After trco Has Elapsed L H H L X X X
READ/READA lllegal(10) L H L H VvV Vv V(19
WRIT/WRITA llegal(10) L H L L VvV Vv V(8
ACT llegal(10.14) L L H H VvV Vv V(8
PRE/PALL llegal(10) L L H L V V X
REF/SELF llegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL No Operation, Row Active After torL Has Elapsed H X X X X X X
Recovery NOP No Operation, Row Active After torL Has Elapsed L H H H X X X
BST No Operation, Row Active After tor. Has Elapsed L H H L X X X
READ/READA  Read Start L H L H Vv Vv V(8
WRIT/WRITA Write Restart L H L L VvV Vv V(8
ACT llegal(10) L L H H VvV Vv V(18
PRE/PALL llegal(10) L L H L V V X
REF/SELF llegal L L L H X X X
MRS llegal I T . OP CODE
16 Integrated Silicon Solution, Inc. — www.issi.com
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1IS42516100

OPERATION COMMAND TABLE"2

Current State Command Operation CS RAS CAS WE A11 A10A9-A0
Write Recovery ~ DESL No Operation, Idle State After toaL Has Elapsed H X X X X X X
With Auto- NOP No Operation, Idle State After toaL Has Elapsed L H H H X X X
Precharge BST No Operation, Idle State After toaL Has Elapsed L H H L X X X
READ/READA lllegal®® L H L H V V Ve
WRIT/WRITA lllegal® L H L L V V Ve
ACT lllegal® L L H H V V 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
Refresh DESL No Operation, Idle State After trp Has Elapsed H X X X X X X
NOP No Operation, Idle State After trr Has Elapsed L H H H X X X
BST No Operation, Idle State After trp Has Elapsed L H H L X X X
READ/READA lllegal L H L H V V Ve
WRIT/WRITA lllegal L H L LV V Ve
ACT lllegal L L H H V V 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
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 V Ve
WRIT/WRITA lllegal L H L L V. V Ve
ACT lllegal L L H H V. V.V
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 QP CODE
Notes:

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

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

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

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

5. The row address is generated automatically internally at this time. The DQ 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.

. 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 1S42S16100 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 1IS42S16100 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 1IS42S16100 will enter the pre charged
state immediately after the burst operation completes if auto-precharge is selected.

17. Command input becomes possible after the period trcp has elapsed. Also note that the 1S42S16100 will enter the precharged
state immediately after the burst operation completes if auto-precharge is selected.

18. A8,A9 =don'’t care.

©
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1IS42S16100

CKE RELATED COMMAND TRUTH TABLE®

CKE
Current State Operation n1 n CS RAS CAS WE A11 A10 A9-A0
Self-Refresh Undefined H X X X X X X X X
Self-Refresh Recovery®@ L H H X X X X X X
Self-Refresh Recovery®? L H L H H X X X X
lllegal® L H L H L X X X X
lllegal@ L H L L X X X X X
Self-Refresh L L X X X X X X X
Self-Refresh Recovery  Idle State After trc Has Elapsed H H H X X X X X X
Idle State After trc Has Elapsed H H L H H X X X X
lllegal H H L H L X X X X
lllegal H H L L X X X X X
Power-Down on the Next Cycle H L H X X X X X X
Power-Down on the Next Cycle H L L H H X X X X
lllegal H L L H L X X X X
lllegal H L L L X X X X X
Clock Suspend Termination on the Next Cycle @ L H X X X X X X X
Clock Suspend L L X X X X X X X
Power-Down Undefined H X X X X X X X X
Power-Down Mode Termination, Idle After L H X X X X X X X
That Termination®
Power-Down Mode L L X X X X X X X
Both Banks ldle No Operation H H H X X X X X X
See the Operation Command Table H H L H X X X X X
Bank Active Or Precharge H H L L H X X X X
Auto-Refresh H H L L L H X X X
Mode Register Set H H L L L L OP CODE
See the Operation Command Table H L H X X X X X X
See the Operation Command Table H L L H X X X X X
See the Operation Command Table H L L L H X X X X
Self-Refresh® H L L L L H X X X
See the Operation Command Table H L L L L L OP CODE
Power-Down Mode® L X X X X X X X X
Other States See the Operation Command Table H H X X X X X X X
Clock Suspend on the Next Cycle®) H L X X X X X X X
Clock Suspend Termination on the Next Cycle L H X X X X X X X
Clock Suspend Terminationonthe NextCvclel L X X X X X X X

Notes:

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

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

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

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

18 Integrated Silicon Solution, Inc. — www.issi.com
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1IS42516100

TWO BANKS OPERATION COMMAND TRUTH TABLE(2

Previous State Next State

/A R/W/A I/A A
1/A | 1/A |
READ/READA L H L H H H CA® I/A - R/W/A I/A RP
H H CA® R/W A A RP
H L CA® I/A - R/W/A I/A R
H L CA® R/W A A R
L H CA® R/W/A  I/A RP I/A
L H CA® A R/W RP A
L L CA® R/W/A  I/A R I/A
L L CA® A R/W R A
WRIT/WRITA L H L L H H CA® I/A R/W/A I/A WP
H H CA® R/W A A WP
H L CA® I/A R/W/A I/A w
H L CA® R/W A A w
L H CA® R/W/A  I/A WP I/A
L H CA® A R/W WP A
L L CA® R/W/A I/A w I/A
L L CA® A R/W 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 R/W/A/l - I/A | |
X H X /A R/W/A/ | |
H L X /A R/W/A/ I/A |
H L X R/W/A/l  I/A R/W/A/I |
L L X R/W/A/l  I/A | I/A
L L X /A R/W/A | R/W/A/
REF L L L H 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.
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1IS42S16100

SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)
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1IS42516100

Device Initialization At Power-On
(Power-On Sequence)

As is the case with conventional DRAMs, the IS42S516100
product must be initialized by executing a stipulated power-
on sequence after power is applied.

After power is applied and VDD and VDDQ 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,A7 @ ModeOptions
A6, A5, A4 CAS Latency
A3 Burst Type
A2 A1 A0 Burst Lenath

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. 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 1S42516100 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 1S42S516100 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 DQ data
orders in these modes.

Write Mode

Burstwrite 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.

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

Integrated Silicon Solution, Inc. — www.issi.com
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1IS42S16100

MODE REGISTER

A11A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 Address Bus (Ax)
Mode Register (Mx)
WRITE MODE LT MODE BT BL
M2 M1 MO Sequential Interleaved
Burst Length 0 0 0 1 1
0 O 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 Tvpe
Burst Type 0 Sequential
1 Interleaved
M6 M5 M4 CASLatency
LatencyMode 0 0 O 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 1 0 0 Burst Read & Single Write
0 0 0 0 0 Burst Read & Burst Write
Note: Other values for these bits are reserved.
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1IS42516100

BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address

Address Sequence

2 X X 0 0-1 0-
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, Cnt+4.....

...Cn-1(Cn+255),

Cn(Cn+256)

Notes:
1. The burst length in full page mode is 256.
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1IS42S16100

BANK SELECT AND PRECHARGE ADDRESS ALLOCATION

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

24
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1IS42516100

Burst Read

The read cycle is started by executing the read command.
The address provided during read command execution is
used as the startingaddress. First, the data corresponding to
thisaddress is outputin 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 goto
the HIGH impedance state automatically after the last data
is output. However, the case where the burst length

is afull 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.

CLK I 1 L1 1

coMMAND _>{READ A0YK

: : tamb=2
ubQMm : / \
LDQM /

DQ8-DQ15

@}‘E—(DOUT A2 DL DOUT A3 D
- COHIZ - HI-Z

\

DQO-DQ 7

{Dout A0 Y DouT A1)

READ (CA=A, BANK 0)

CAS latency = 3, burst length = 4 DATA MASK (UPPER BYTE)

DATA MASK (LOWER BYTE)

L HI-Z

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.
Inthis case the write cycle mustbe terminated by executing

a burst stop command. The latency for DQ 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.

oK _ LI 11

COMMAND Y WRITEX

DQ—(DNO X Dint X D2 X DIN3 )

< BURST LENGTH

/

CAS latency = 2,3, burst length = 4
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1IS42S16100

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
completes, 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 opera-
tion differs depending on the CAS latency setting.

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

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

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

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

___CAS Latency 3 2
tpQl —2 —1

CLK |
coMMAND _YRerDA0X W acto X
: §<—tPQL —»
DQ —— {Dout 0 ) Dout 1) Dout 2 )X Dout 3)

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burstlength = 4

PRECHARGE START ¢ tRP ——

CLK |
COMMAND  XREADA 0X XACT 0
: §<—§tPQL —> :
DQ { Dout 0 ) Dout 1) Dout 2)X DouT 3) :
READ WITH AUTO-PRECHARGE PRECHARGE START/ : — 1RP >

(BANK 0)

CAS latency = 3, burstlength = 4
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1IS42516100

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

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.

last burst data input and the completion of the precharge CAS Latency 3 2
operation differs depending on the CAS latency setting. tDAL 2CLK 2CLK
The delay (tpaL) is trRP plus one CLK period. That is, the +Rrp +Rrp
precharge operation starts one clock period after the last
burst data input.
CLK I
COMMAND ><WRITE AOX X AcTo X
PRECHARGE START
DQ — DINOXDIN1 XDIN2XDIN3\ :
> tRP >
WRITE WITH AUTO-PRECHARGE E: : tDAL —»
(BANK 0) ’
CAS latency = 2, burstlength = 4
CLK |
COMMAND ><WRITE AOX XACT 0

DQ—( DINO X Dint Y DIN2 X D|N3 )—

PRECHARGESTART

tRP

T

WRITE WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 3, burstlength = 4

tDAL
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1IS42S16100

Interval Between Read Command

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

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

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

CLK

COMMAND _)READ AOY(READ B0)

DQ {Dout A0 ) Dout BOY Dout B1){Dout B2)X DouT B3Ypme

«——tCCD

CAS latency = 2, burstlength = 4

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

Interval Between Write Command

Anew 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.

CLK

<«——» tCCD

COMMAND _YWRITE AWRITE BK

CAS latency = 3, burstlength = 4

Y \J
DQ —{Din A0 X Din B0 ) Din B1 X Din B2 X DiN B3 )

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

28
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1IS42516100

Interval Between Write and Read Commands

Anew read command can be executed while a write cycle The interval (tccp) between command must be at least
is in progress, i.e., before that cycle completes. Data one clock cycle.

corresponding to the new read command is output after
the CAS latency has elapsed from the point the new read
command was executed. The 1/0On pins must be placed in
the HIGH impedance state at least one cycle before data
is output during this operation.

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

CLK I

«——»tCCD

COMMAND _ YWRITE AREAD BOX

\ \
DQ —{Din A0 X )T(DOUT BOX Dout B1){Dour B2){ DouT B3}

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

CAS latency = 2, burstlength = 4

CLK

«—— tCCD

COMMAND  XWRITE AO)%

Y 5
DQ—{ Dn A0 X X )T(DOUT BOX Dout B1){Dour B2){ Dout B3 }———

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

CAS latency = 3, burstlength = 4
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1IS42S16100

Interval Between Read and Write Commands

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

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

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

CLK

«—» tCCD

COMMAND _ YREAD AOYCWRITE BOX

u/LDQM \

: v
L HI-Z
DQ ————Din B0 X DiN B1 ) Din B2 ) DIN B3 )

CAS latency = 2, 3, burstlength = 4

READ (CA=A, BANK 0) WRITE (CA=B, BANK 0)
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1IS42516100

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.

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.

If pin A10 is low when this command is executed, the bank CAS Latency 3 9
selected by pin A11 will be precharged, and if pin A10 is
HIGH, both banks will be precharged at the same time. 1zoL 3 2
This input to pin A11 is ignored in the latter case.
CLK
: > tRQL %
COMMAND _YReAD A0X WrrE 0 X
5 /o ' \
DQ —— {Dour AOXDour ATY Dout A2)

READ (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

PRECHARGE (BANK 0)

CLK

tRQL

N
A

COMMAND

READ A0

DQ

READ (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

{Dour AOXDout ATY Dout A2)

HI-Z
PRECHARGE (BANK 0) '

Integrated Silicon Solution, Inc. — www.issi.com
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1IS42S16100

Write Cycle Interruption Using the
Precharge Command

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

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.

To inhibit invalid write, the DQM signal must be asserted CAS | atency 3 2
HIGH with the precharge command. fwDL 0 0
This precharge command and burst write command must topL ’ 1
be of the same bank, otherwise itis not precharge interrupt
but only another bank precharge of dual bank operation.
CLK |
: .a— tWDL=0

X PREO X

COMMAND N ¢

DQM

A3 )

WRITE (CA=A, BANK 0)
CAS latency = 2, burstlength = 4

5 Y
DQ =D A0 X DIN ATX DN A2 }DIN

MASKED BY DQM
PRECHARGE (BANK 0)

CLK

« tDPL—:

COMMAND :XWIRITE AX

X PBEOX

DQ— D A0 X Din A1 X DIN A2 X i A3 )

WRITE (CA=A, BANK 0)
CAS latency = 3, burstlength = 4

PRECHARGE (BANK 0)
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1IS42516100

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

The 1S42S16100 can output data continuously from the
burst startaddress (a) tolocation a+255 during aread cycle
inwhichthe burstlengthis settofull page. The IS42S516100
repeats the operation starting at the 256th cycle with the
dataoutputreturning tolocation (a) and continuingwith a+1,
a+2, a+3, etc. A burst stop command must be executed
to terminate this cycle. A precharge command must be
executed within the ACT to PRE command period (tras
max.) following the burst stop command.

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

CAS Latency 3

{RBD 3

CLK | | il

«—— tRBD —>

COMMAND _YReaD a0

T

X.BST X

READ (CA=A, BANK 0) -

CAS latency = 2, burstlength = 4

DQ —— { Dour A0 | [Dour AOX Dour A1) Dout A2){ Dout A3)—-m

BURST STOP

CLK

(L |

LY.

COMMAND

READ A0

< tRBD
X esT X

DQ — { Dou A0

Dour AOX Dour ALY DouT A2X DOUT AGp—r—rr

READ (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

BURST STOP

Integrated Silicon Solution, Inc. — www.issi.com
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1IS42S16100

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

The 1IS42S516100 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 1S42516100 repeats the operation starting at the
256th cycle with data input returning to location (a)
and continuing with a+1, a+2, a+3, etc. A burst stop
command must be executed to terminate this cycle. A
precharge command

must be executed within the ACT to PRE command
period (tras max.) following the burst stop command.
After the period (twep) 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 | |
: é/twso:o e P
COMMAND _YSWRITE A Y st YW preo X

v INVALID DATA

Y
DQ —{ Din A0 X DN A1

READ (CA=A, BANK 0)

Din A X Din A1 )Y Din A2 ) )
) :

BURST STOP PRECHARGE (BANK 0)

[] Don't Care

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

Burst data output can be temporarily interrupted (masked)
during aread cycle using the U/LDQM pins. Regardless of
the CAS latency, two clock cycles (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 tawvp later. This

output control operates independently on a byte basis
with the UDQM pin controlling upper byte output (pins
DQ8-DQ15) and the LDQM pin controlling lower byte
output (pins DQO to DQY7).

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

cew | L1 L1 1

COMMAND __XREAD A0 Y

\

~~——— tQMD=2 ——»:

ubQmM 5 /

LDQM

DQ8-DQ15

DouT AO, -

———Dour A2){ DouT A3)

HI-Z

DQoO-DQ 7

{DouTt A0 Y DouT A1)

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

CAS latency = 2, burstlength = 4

DATA MASK (LOWER BYTE)

o HI-Z
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1IS42516100

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 1S42516100 will revert to accepting input as soon
as

that pin is dropped to LOW and data will be written to the
device. Thisinput control operatesindependently on a byte
basis with the UDQM pin controlling upper byte input (pin
DQ8 to DQ15) and the LDQM pin controlling the lower
byte input (pins DQO to DQ7).

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

CLK [ LJ L] I LI 1 LI LI 1
COMMAND MWRITE A0Y
uDQM /] \ :
tDMD=0
LDQM / AN
v E
DQ8-DQ15 4 Y Din A1 Y Din A2){ Din A3 )
DQO-DQ7 { Din A0 XX X X DinA3)

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

CAS latency = 2, burstlength = 4

DATA MASK (LOWER BYTE)

|:| 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

YWRiTe 20X

\

DQ { DN AD )

CAS latency =2, 3

WRITE (CA=A, BANK 0)
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1IS42S16100

Bank Active Command Interval

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

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

banks will be in the active state. When a bank active
command has been executed, a precharge command
must be executed for

cew_ L1 L 0 J 1 L1 L1 1
- tRRD ,
coMMAND Y AcT 0 ) MY AcCT 1)
BANK ACTIVE (BANK 0) BANK ACTIVE (BANK 1)
ckw | L1 o1 L1 1 L4 LJ4 L 1
- tRCD ,
CcOMMAND X ACT 0 Y Y READ 0){
BANK AC-TIVE (BANK 0) BANK ACTIVE (BANK 0)
CAS latency =3

Clock Suspend

When the CKE pin is dropped from HIGH to LOW during a The next command cannot be executed until the recovery
read or write cycle, the 1IS42516100 enters clock suspend period (tcka) has elapsed.

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

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

CLK P P
: / 5 :
CKE : \_ /

COMMAND _ Y READ 0 Y

DQ . { DouT 0) DouT 1 M Dout 2 ) DOUT 3 Y
READ (BANK 0) ' CLOCK SUSPEND ' ' '

CAS latency = 2, burstlength = 4
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1IS42516100

OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

10 T T2 T3 T0 ) T7 T18 T19 T20
oK ] | | Il L 1 | | |
-l {CHl [+ 7
«— {CK—> il
CKE HIGH
L _tsieoret o (
s A NALL/ | \A L\ L/ )\ W\ /7]
- {03 Jerfet fCH ‘ I
RAS \ |/ \ | / \ |/ ﬂ \ |/
{5 ft toH p p
C— A w— e A a A\ —
{03 fetet toH p .
e V) " an v AR g\ —
1L 1L
049 I II D
| tstoleninr | | . | f | | |
A10 oo\ }I}I }l)’ X H(.)WX
| | | A | A | oo |
Al I I X
. .
DQM FIGH ] ) \
[ [
DQ
J J
— V%HTOWSE « trP e tRC « the « tcp ttHHACS
<PALL> <REF> <REF> <URS> <ACT>
B Undefined
CAS latency =2, 3 [] Don't Care
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1IS42S16100

Power-Down Mode Cycle

T0 T1 T2 T3 Tn T+l Tn+2 Tn+3
ok 11 I I__I_II_I__I I I
1CKS re>ie ICK—_: to :_ > 0L [¢—>-1CKS «— {CKH
CKE T/C ICKtA N ‘\ j[I /: tCKA >
o CS T¢>1<¢>1 ICH ((
SVARNNVIARVARVAAVA AV AVARVARNNYYAR W
- {08 fe—plet {CH . .
RAS A/ | | \ | /
) )
{68 1>t o . . .
oAS /1 \ | | / |\
) J )
{cs {CH . . .
WE N/ | | / |\
I U VU
. . p ths 1AH
s ] X
| stototm | | i/ i/ f | | | |
At0 o4 | | I LD
| mwoons | | " " " | | BANK | |
At ) €D ¢ | I X
—
DQM H ”
f fl (
DQ
J J J
EXIT
tRP > POWER DOWN MODE ——————{«POWER DOWN MODE *1¢—— IIIRACS
<PRE> <SBY> <ACT>
<PALL>
B Undefined
CAS latency =2, 3 [ ] Don't Care
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1IS42516100

Auto-Refresh Cycle

T0 T1 T2 T3 Tl ] Tm Tn Tn+1
oK | | | L] L L1 | |
1065 sl 10K Rl R foL
ke _f
B {CS J¢>{«>} {CH L L
s AN [\ )AL\ AL\
o 1CS 4e—>le—>t ICH v "
RAS N A \ |/ \ |/ }l}l [ | N/
tcs »f {0H . .
TS A W— A N A AR
03 Te—>1e>t CH . .
WE AN S / N/ |\ I/ |\
A0-AS [ I XronX
| ek i | | / | | o | |
A10 Fanros \ [ X Ao X
| | | | | k]
At l X X
Dau I I
i i
DQ
J
< tRP »le tRC < tRC < tRC tRAS
tRC
<PALL> <REF> <REF> <REF> <ACT>
B Undefined
CAS latency =2, 3 [] Don't Care
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1IS42S16100

Self-Refresh Cycle

T0 T T2 T3 . Tm Tm+ Tm+2 ) Tn
o ] | 7 A ro
> CH [« e
10KS fe>1e— 1CK—>| <10l - 1CKS 10KS -T&—>
CKE _/:—— tCKA — {_' [[ /
oot «— {cKA —>
ST LT/ ARVARVARN W an
- 03 +e—fert {CH P
RAS \ [/ \ |/ }I}I \ | /
10 1<y tCH . .
G A0 w— A \ | [T
105 1>t teH .
; \ LT ] 7T
L L
AQ-A9 ” ”
| tisferks o | | i’ i | | | |
A10 S\ ,I,I ,I,I
| | | | A , | | | |
Al [ ]
J
(4 (4
bau I I
1 (
DQ
) ) J
EXIT
tRP >le SELF REFRESHMODE —— »f¢—SELF —le—— {RC ——————»l¢— {0 —
REFRESH
<PALL> <SELF> <REF>
B Undefined
CAS latency =2, 3 [] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100 m

Read Cycle
T0 T1 T T3 T4 T5 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
>{ toHl [«
{CKS Jele— tCK — <« 0L
CKE _/ / {CKA —>
165 1>l {eH
iy A
s_f ] NAL/LS VAAAVALVARNNY ARV AR
{65 4e—>fet 1CH
RAS \N4 / |\ \ |/ \ |/
{05 Heplest ICH
CAS /1 \ \ |/ /1 \ / 1\
teS deslet CH
WE /1 \ / |\ \|/ / 1\
a5 te>let tay (0
A0-AS X rou X XcowminX X v X
U5 Jeslesl BANKOAND
AO )(ROWX \NOPRE / X X X Ao X
s Jerlesl Bl 1 BAKOOR BANK
m T X €D S -
BANK 0 BANK O iCH BANK 0 BANKO
| 1CS >« tomp | L
DQM \ 4_}
«—tAC — tAC «—1AC — tAC
«{OH <«1t0H [« tOH T «10H
DQ Dourm DouT ¥t Doumz%mum@
i | et
[¢— {RCD) ——————»j«— {CAC ————> —tRQL »<—1RCD
l— 1RAS »e—tRP »re—{RAS
— R >le—IRC
AT <READ :EELELZ <ACT>
B Undefined
CAS latency = 2, burstlength = 4 [[] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Read Cycle / Auto-Precharge

10 Tt T2 T3 T4 15 T6 7 T8 19 T10

/AUT(l) PRE\, X o X

1AS etert tAH BANK 1 BANK 1

A\ X

BANKO BANKO
| 108 fe>— t0MD > (cH BA[VKO
DOM \

oK | | | | | | | | | | |
- {CH [«
1CKS ferfe— ok — »iCL
CKE _/2 tCKA —>]
{CS 1>« {CH
S ARNNYIARNNYIAAVALVARVARVARNNFZAR
103 te>1eot ICH
RAS A/ / |\ \ |/
cs tCH
s AR \ | / [\
fcs > {CH
WE [\ /| \ [\
tAS 1> tAH (1)
AVAD XX ) G ¢ X ron X
tAS dep tAH
MO @@(

=
(==
=
=
-
~
Ty

«—tAC — tAC «—1AC
‘»‘ l«tOH «10H

DQ W DouTm DOUT et
! T
iz

«— tRCD ——————>fe— tAC ————— > «—1RCD
l— tRAS tRAS
— 1RC »e—1RC
<ACT>  <READA> <ACT>
B Undefined
CAS latency = 2, burstlength = 4 [] Don't Care
Note 1: A8,A9 = Don'’t Care.
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1IS42516100

Read Cycle / Full Page

T0 Tt T T3 T4 T Te T0 Tt T2 T3
oK ] I I I I I I I I I
—> {CHI [« II_
1CKS feple— 1CK —> oL p
OE Al ] |
1CS 1> {CH I
Swan NVyARNIV/ARAWAAVARV7AR SN WANY AR
1CS 4e—> tCH "
RAS NI /| \ J /1 \A |/
| osfoodor | | 1] |
CAS /1 \ \ |/ J / |\
| osteention | | I
e /G AR A
| 1AS Te>[er tAH | (1) “
AO-A9 X row X X coLunn X I
[ s eodentun | | | | | |
A0 )( \ | / I \
g | " ] ] ] ] wwom
At1 \BANKO £ \| BAKO / I \| BAKO

- I ICS\ <— 1QMD II ‘_}ICH

77

<«—1AC l«— tAC le—1AC «— tAC <« {AC
ﬂI |« tOH <—t0H-{>, < tOH ‘>I l«tOH <tOH
DQ ‘W DoUT O Dour o KKouT 0 DOUT Om DOUT Ot

! K !

tLz [«— tHz
l«— tRCD »fe— 1CAC «—tRBD
(BANK)
l— tRAS »le— tRP
(BANK 0)
[«— tRC
(BANK )
<ACT 0> <READ0> <BST> <PRE 0>
B undefined
CAS latency = 2, burstlength = full page I:I Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Read Cycle / Ping-Pong Operation (Bank Switching)

CLK

CKE

CS

RAS

CAS

AO0-A9

A10

At1

DQM

DQ

T0 T T2 T3 T4 T5 6 7 8 9 T10
1 I L+ | I I L4 | I I I
—>{ {CHI [«
tcKs tCK —> tCL
_/ 1CKA —»|
Cs tCH
—/ AR NNYVANYIARWNYVANYSARWYVANY
tcs tCH
| N\ | /£ | /I \ AL L I / |\ | \ | /\ |/
tcs tCH
| /| \ | N/ /] \ I N // | /|| —
tcs tCH
/| \ / |\ | \ /| \ A / |\ AL /L
I 1As 1AH I Q) I () I
X row X Yoo X row X XeorumX Y row X
R AUTO PRE ] AJTO PRE | |
) EEID ¢ X XK X X XA |/ XFoX N | /
| 148 des sl tar | No PRE | NOPRE  BANKOORf | | BANKOOR 1
L
N\BANKO ¢ \BANKO /* /BANK T\ //BANK 1\ __\ BANKO / \ BANK O/ 7BANK TN,
| | tcs tQMD I tCH
\ / \
«— tAC [e— tAC —»| [e— tAC [e— tAC
letOH > e tOH e tOH le tOH >
DoUT Om %' DOUT O+ DOUT fm DOUT 1m+1 RY—————
tLz- | — thz tz l— tHz
«— tRRD
(BANKOTO 1)
'_(BTI\ICI? 0) (BIACIII? 1 (BIKI\?KD 1) (BIII\IKC 1 '_(BIENCI? 0|
4_(BTI\IAKSO) (BIIII 0) (Bm?o)
ko iBAKO)
tRAS » tRP
(BANK 1) (BANK1)
tRC
(BANK 1)
<ACT 0> <READ 0> <ACT1> <READ 1> <PRE 0> <ACT 0> <PRE 1>
<READA 0> <READA 1>
B Undefined
CAS latency = 2, burstlength = 2 D Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle

70 T1 T T3 T4 T5 T6 T7 T8 9 TH0
oK ] I I I L I I I I
tCKS ferle— th—_: toH j_ >0l
CKE _/ ,: tCKA —»1
o {CS 1>« tCH
s_/ NI/ |\ /| V] AL L/ AL/ |\
1CS e tCH
RAS N / |\ \| / \ |/
tcs tCH
CAS / |\ \ |/ /| \ /| \
tCS 1« tCH
WE / 1\ \ | / \ |/ \
tAS Te>e>r tAH (1)
AO-A9 X row X XeouumnX X row X
BS Lot 4 | BKOAND! |
A0 X ron X \0#rE / X X X row X
s Jeokesl BAK BANKOOR BN
" Yo XXX M XXX
BAKO o5 < SO iy B0 Bk
DQM {
{DSte>1« {DH»DS{e> < IDH »fiDS{epte DH DS ferte- DK
DQ X Dim b DI msf }CX DN m+2 dDN m+3}
| |

l«— tRCD ——————— > <«— {DPL —>| e— tRCD —
l«— tRAS > tRP »e tRAS —
l«— tRC »ie tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>

CAS latency = 2, burstlength = 4

Undefined
|:| Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Write Cycle / Auto-Precharge

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
oK ] I I I I | I I I I I
> {CH [«
{CKS 4erte— tcK —>| 0L
CKE _/ ': tCKA —
{CS (¢t CH
~ T\
VAR NNVIARNNYIARAVARVARVARVA RN YA
1CS 4>l tCH
RAS M A / 1\ N\ /
tCS et tCH
CAS /1 \ \ |/ /1 \
tCS erlet tCH
WE {1\ \ |/ / |\
tAS >t thH )
AG-A9 X ron X XeowmnX X row X
tASerleHtAH
A1 X ron X JAToPRE\ X ron X
tAS{e ,L > tAH BAIIIKI BAIIKI
At ) D) X X
BANKO tos-<—BéNK0 fCH BA’,\IKO
DM \ /
IDSi-t-N-IDH IDSit-N-IDH-»tD e tDH »{tDS-{eple- tDH
DQ X Dum b DN 4 }&Wmm}
| | a | |
le— tRCD ————» «— DAL tRCD—
«— tRAS »|¢ trRP > tRAS —
«— {RC >l tRC —
<ACT> <WRITA> <ACT>
B Undefined
CAS latency = 2, burstlength = 4 [[] Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle / Full Page

70 T1 T2 T3 T4 T5 T258 T259 T260 ToB  T262
e ] N I o O o A
—> {CHI [«
1CKS er{e— tCK —>] —>HOL ‘
CKE _/ t tCKA —»! Jj
{CS 1¢>€>t {CH .
3 AR WNVyAANV/AAVAN /AR WARSNVANY Y40 ul
1CS 4e—>le+ tCH P
RAS \ | /[ /| \ II/I 7T\\ | /
1CS He> tCH .
s | W\ |/ ] AAYAR
1CS Jele>t {CH .
e 7T\ |/ I \ | A\ [
tAS 14>« tAH (1) .
A0-A9 X ron X Xoouunm{ [
tAS Leplenl-tAH ””
A0 X row X \ | / I}[ \| /[
1AS depler} tAH Nq PRE . BANKIOOFH
At1 \ewo/ \ B0 / [ O
| tcS tCH
DQM 1? ( 7
VU

A

— tRCD ————— >

l— RAS

tDSi-i-»leH tDS}e» ¢ 1DH »{tDS}erte- IDH »DSJevle- tDH
DQ ) T @ CIEX) @ Gl DNOm-JCXDNOm)CX

le— {DPL

— {RC

<ACT 0> <WRIT0>

CAS latency = 2, burst length = full page

<BST> <PRE 0>

B Undefined
|:| Don't Care

Note 1: A8,A9 = Don’t Care.

Integrated Silicon Solution, Inc. — www.issi.com
Rev. D
01/28/08

47



1IS42S16100

Write Cycle / Ping-Pong Operation

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
OK | I I | I I | | | I I
—> {CHI [«
{CKS fe—rle— tcK —> oL
CKE _/‘ fCKA —>
 _losperrertion
s_ 1T \WN\ LT\ LA\ /7T T\ [/ [\ \ |/
03 -fe—>le> tCH
RAS N4 /I \ A\ |/ N\ \ |/
ook ] ] |
CAS / |\ N // / |\
| 105 el tCH | I |
WE / |\ NI // N /NI//71\V | _
I tAS > tAH (1) (1)
A0-A9 ROW ROW ROW
X row X XCOI.IUMN 0 XowiX
| wslololu | AUTO PRE I | AUTO PRE
A0 )( X X0 QA (o)
| sttt NO PRE NOPRE BAK0OR |
| L
Al \BAKO f \NLAVZTN TEKTN \eawko/ \ 340 /
s>, |- tcH
DQM \ [
DS —>{«1DH>{ DSt « IDH>{DS 1|« IDH> DS « DHHDS <>« 1DH ] DS trle-tDH] tDS >« DH>] DS 1<>] < tDH
DQ X DN Om HIIN 0m+1H[:N0m+2b DNOm+3;bl:DN m MN 1m+H[;I 1m+2HD71 1m+3*I
T T T T
l«— tRRD IA— tDPL le— {DPL —
(BANK 0 TO 1)
{RCD {RCD tROD __
(BANK 0) (BANK 1) (BANK 0)
<_(BIAFI\IIKSO) (B/II\IIIO) (Bmsm_
RO
ko t kD)
<_(B/-II\IIKS1)
'_(BI\II%U
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
By Undefined
CAS latency = 2, burst length = 2 [ ] Don't Care
Note 1: A8,A9 = Don'’t Care.
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1IS42516100

Read Cycle / Page Mode

T0 T T2 T3 T4 15 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
—>{ {CHI [«
ICKS feate— tok—>  l—>tcl
CE _ /el i
| _fespererticn
s_A [N/ [\ A1/ |\ AL/ \\ L/ | \\LZL/ |\
{68 testest-tCH
RAS \ | /£ / |\ / |\ /| \ \ |/
103t} tCH
CAS 1\ \| / \ |/ \ |/ / 1\
103 Jesle]-tCH |
WE 71\ / |\ / |\ / |\ \ | /
tAS 11> tAH (1) (1) ()
AO-A9 X row X Xcowunmf XooLumX ) D¢
[ AR | | AIOPRE | BAOAND
MO X row X \ No?re / \ Hopse / X X X X
148 Jeslest 14 BANK | BANK 1 NOPRE BANK 0 OR
At (a1 X X X X et X Xeat X
BANKO BANKO BANKO BANKO BANKO
| {GS +-aye— tQuD O
DQM \ /
«— tAC [«— tAC [«— tAC «—1AC «— tAC «— tAC
«-toH ﬂ‘ «-toH <«toH j «toH «toH «toH
DQ Doutm % DouT m+ Doutn % DOUT n+1 DouTo DouT 0+
tiz- ' | '<—tHz
<—{ROD ——————>{«—{0AC «—toxc > tCAC > tRQL
— tRAS >le tRP
— R
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
Undefined
CAS latency = 2, burst length = 2 [[] Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Read Cycle / Page Mode; Data Masking

T T T2 LK T4 T T 7 Lt T TI0
oK | | | | | | | | | | |
- {CH [«
(S feale— ok —>] 0L
CKE _/ ,‘ tCKA —»
10S 7[>} {CH
s N T AT T A TTRALTTRALTTS
1CS 4e—>le—>t tCH
RAS \ |/ / |\ / |\ / |\ \ |/
tcs >t {CH
CAS | {1\ \ |/ \ | / \ |/ /| \ |
1CS el tCH
WE [\ / |\ / |\ / |\ \v
tAS 1> >t tAH (1) (1) (1)
AC-A9 X rou X XcowmimX XeownnX XcouwioX
05 Jealel i | | NIOPRE | BAWKOAND]
A0 X row X \ lopse / \wree /X X X X
5 Jesest BAK gkt NOPRE NOPRE BANK 0 OR
At Yea 1 X X X X X D €5 ¢ Ko X
BANK( BANK BANK BANK( BANK
| 1CS 4e—>e—tamd {CH 1« toMD—> |
DQM \ /
—tAC [—1AC «— tAC—>]
{OH <« tOH «tOH
DQ ' M— DOUT o+
tLz1 tLz
«— {RCD >« {CAC <«— {CAC ><— {RQL
«— tRAS tRP
«— 1RC
<ACT> <READ> <MASK>  <READ, ENB> <PRE>
<READA, ENB> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [] pon't Care

Note 1: A8,A9 = Don’t Care.

50

Integrated Silicon Solution, Inc. — www.issi.com

Rev. D
01/28/08



1IS42516100

Write Cycle / Page Mode

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
ok ] | | | | | | | | | |
>l teH [«
{CKS ferle— tok—>  l—>ticL
CKE _/‘ 0KA —>]
| _tesperpestton
s /T W\ 1/ T\ /T O\ T\ T\ LT\
08 4e—>let- tCH
RAS \ | /£ / |\ / |\ /| \ \ |/
08 fe—>tert toH
CAS 1\ N\l / \ | / \ | / /
031 {CH | | | |
WE /1 \ N/ \ | / \ | / \
tAS 1>« tAH (1) () ()
AO-A9 Row X XcoLumimf ) G 4 XCowimoX
b Lol | | WTOPRE | BAKOMDT |
A0 NOPRE NoPRE / X X X X
AR BANK | BANK{ NOPRE | BAKOORT |
A1 Gk 1 X X X X X ~ Xeawi X D €3 (
BANKO BANKO BANKO BANK O BANK O
| {3 oo
DQM /[
IDS}«> 1€ DH>{tDSTe> |« 1DH »iDS (< DH »{tDS {erie- tDH»{1DSJer(« tDH»{DStert<- 1DH
DQ X own XX D }O{ Dinn d;wnnjo Dino H:moﬂ;k
T T T T T T T
«—{RCD ——————> < 1DPL —>,
— tRAS >l tRP
— tRC
<ACT> <WRIT> <WRIT> <WRIT> <PRE>
<WRITA> <PALL>
Undefined
CAS latency = 2, burst length = 2 |:| Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Write Cycle / Page Mode; Data Masking

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
- toHl [«
tCKS terje— toK —> <« CL
CKE _/ ,: tCKA —>|
| _tesqerest o
s _ T\ T\ LT\ AT\ LN
165 fe—let {CH
RAS NI / |\ / |\ / |\ \  /
{3 terle] teH
CAS /1 \ \ |/ \ | / \ | / / |\
| tosdeofenton |
WE /1 \ A\ / \ |/ \ |/ \ |/
S > I i) (1) (1)
AO-AY X ron X Xcowmnmf XeowmnX oo
S Lol WTOPRE | BAKDAND!
A0 X row \ Noee / \ Norre / X X X X
105 Lerlest 14 BN | BANK NOPRE BANK 10R0
At )(BANK1* X X X X X uci X X suc 1 X
BANKO BANKO BANKO BANKO BANKO
| {cs {cH
DOM r \\ /
tDS}er e IDHH]tDSter € tDH »{tDSeri« DH 5| 1DS{e>{« tDH»{{DS}er{«DH
DQ ) @D § €15 ¢ T | X Do mwonsk
T T T T T T T
«—tRCD—————> < tDPL —>]
— tRAS thp
«— 1RC
<ACT> <WRIT> WRT>  <WASK>  <WRI> <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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1IS42516100

Read Cycle / Clock Suspend

CLK

CKE

cs

CAS
WE
AO-AY
A0

A1

DQM

DQ

RAS

10 T T T3 T4 T T6 T7 T8 T9 T10
] | | | | | | | | |
—> {CH [«
tCKS 10K —>| »HCL {CKS 4> [«>HCKH
_ foKkA —> AN L/
{CS ¢>[«>t {CH
WARNNYARNY / |\ A\ // [\ |/
o | N
N\ /£ /| \ \ \ |/ N\ /
tcs > {CH \
1\ \ | / \ / |\ / |\
o5 oot i _| | | [\ |
1]\ /| \ \ \ |/ / |\
tAS 1e>ie—>r tAH (1) \
X ron X XcoLummk | ROW
S lokoltt | ATOPRE | | |1 | swomor |
- ( X__X XX XX
145 Leshet ta NOPRE \ BANK 0 OR BANK 1
D X skt X \ BANK | X X
BANKO BANKO >} toH ‘ BANKO BANKO
| tCS\ ><— tQMD | ]
\ L l
[«—tAC—>| [« tAC j
‘ [« 1OH [« tOH
W Doutm DOUT m+t @
2 feos! ' ' — tz
[«— tRCD »1e— {CAC »
— tRAS <— tRP —>| «— tRAS—
— tRe “—tRe—
<ACT 0> <READ> <SPND> <SPND> <PRE> <ACT >
<READ A> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [] pon't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Write Cycle / Clock Suspend

10 T T T3 T4 T6 7 T8 79 TH0
oK ] | | | | | | | | |
= {CHI [«
1CKS Je>ie— t0K —, —>HCL ICKS 1o, <“>HOKH
CKE _/,‘ tCKA —> \ ‘\ /
1CS T¢>[«>} tCH
s /A NALZL/ |\ /\\| /] \ AL/ |\ AL L/ ]\
tcs tCH
RAS N /| \_\ \ |/ \ | /
165 fe>tet ICH \
CAS [/ 1\ N/ / |\ / |\
| 08 {e—rlet tCH | | \ |
WE /| \ \ |/ \ AN / |\
1AS 14> taH (0 \
AO-A9 X ron X XcowinmX | RO
| owslololw | woeme [ | | wkownt |
Af0 ) €D A_A \ AN Ko X
| s Ll | NOPRE | \ | BANKOOR 1 | BANK 1 |
A1 ) D) ) €113 | Xeank I X X
BANKD 5. K0 o BAIKO BANKO
| | L
DQM 7

tDS 4 <1 tDH

tDs

DQ * DNm X

toH
DINm+1

[«— tRCD ———— > <— tDPL—>
l— tRAS > < tRP > tRAS
«— tRC tRC
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT >
<WRITA, SPND> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Read Cycle / Precharge Termination

CAS latency = 2, burst length = 4

&
[]

10 T T T3 T4 75 T6 T7 T8 T9 T10
ok ] I I I I I I I I I
—> {CHI [«
tCKS fe>le— tCK —>| <« 0L
CKE _/ ,: tCKA —»|
- {CS 7>} tCH
s AN/ TN/ NS AL\ LN\ L
1CS e tCH
RAS N/ /| \ \ |/ \ |/ / |\
tcs tcH
CAS / |\ \ |/ /| \ / |\ \ |/
165 efe} LK | |
WE / 1\ / |\ \ |/ / |\ /| \_
tAS 1>t tAH 0] (1)
AO-A9 X row X XcowmnX X row X XcowmnnX
s Lol | | | woese
A0 ) € \ | / / fou
R NOPRE B0 R B NOPRE
At \auo [/ \ s / \ ko / X X Xemi 1 X
BANKO BANKO
1CS 4e>|<—tamd < | |
DOM \
«—tAC [«— tAC <« tAC <« tHz
< 10H < 1OH < tOH
DQ DouTm DoUT m#t DOUT m+2
iz '
(— {RCD ——————>j«— {CAC —————— > — tRQL ——————>|«— {RoD — >« 1{CAC—
le— tRAS »e— AP ——»|<«—1{RAS
[«— tRC <«— {RC
<ACT 0> <READ 0> <PRE 0> <ACT> <READ>
<READA>

Undefined

Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Write Cycle / Precharge Termination

70 T T2 T3 T4 75 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
—>{ {CHI [«
{CKS Jepie— tCK —>| el
CKE _/ t tCKA —»1
1CS 7>« tCH
S aneNVyanuNVyaawan N Vyanu N Vyan e Vas
1CS 4« >t {CH
RAS NI /| \ \ |/ \ |/ / |\
tcs tCH
CAS /| \ \ |/ \ / |\ \ | /
| s o | | \ | |
WE /1 \ \ |/ \ |/ / |\ \ |/
tAS 1> tAH (1) (1)
A-A9 X ron X Xcouumny ROW XcowmnnX
v Lttt | | | | | wmoese
4o ) \ | / X XX
S erfen 1 NOPRE BAKOOR | BANK NOPRE
At AL 4 \ B0/ \ B0/ X X Xauk 1 X
s R AR B0 B0
DQM r / { N
tDH tDH tDH tDH
tDS tDs tDS tDS¢—>
DQ %WNWNM& X } DINOn
. | | | T T
[«— tRCD —————— > <« fROD——————>
«— tRAS >e— AP >l tRAS
“— tRC «— fRe
<ACT 0> <WRIT 0> <PRE 0> <ACT> <WRIT>
<WRITA>

Undefined
CAS latency = 2, burst length = 4 [ ] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Read Cycle / Byte Operation

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
Lk | [ | [ [ | | |
—>| {CHI [«
tcKks < {CK —>| tcL
CKE _/ {CKA —»
tcs tCH
os _A VAR SNVARWARWARWVYAR W VAR U
tcs tCH
RAS A\ { / |\ \ | / \ | /
| o o | | | | | |
CAS / |\ N / / |\ / |\
iy By I — | |
WE / |\ / |\ \ | / /| \
| s W oo | | | |
A0-A9 X row X XcoLuunm¥ X row X
| tsdeslestin | AUTO PRE | | BANK 0 AND 1 | | |
A0 X ron X ) G XX X P X
| tasdeslesl it NO PRE | | BANKOOR1 | BANK 1 |
At1 ) D ¢ X Bank 1 X NEID ¢ X X
| BAI\IIKO | Y BAI;IKO | BANKO |
U T /77X /
| | | s fau o | | | |
LDQM \ / / \
«— tAC [e— tHZ —>| ||«—1 «— tAC
1z | letor 1\ | [<toH [« toH
DQ8-15 DouTm DOUT m+2 Dourm+3%
le— tAC l«— tAC
tﬂ [«tOH «tOH:IM
DQoO-7 DoUTm DouTm+1 KEEM
l«— tRCD tCAC tQamp tRQL <— {RCD
le— tRAS tRP——————»«— 1{RAS
«— tRC <~ e
<ACT> <<RREE\ADDA>> <MASKU>  <ENBU, MASKL> <MASKL> ::E&Z <ACT>
B undefined
CAS latency = 2, burst length = 4 [] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Write Cycle / Byte Operation

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
ck | L | I L1 I L 1] I I I
—>| {CHI [«
tCKS {CK —> tcL
CKE _/' tCKA —>]
(] tCH
cs S WAARWNVYARAWARWAR WA R W VAR W
tcs tCH
RAS N1 £ / |\ \ | / \ | /
| s o | | | | |
CAS / |\ \| / / | \ / \_'—
| tos o | | | | |
WE / |\ \N| / \ | / / \_'7
| s w | 0| | | |
A0-A9 X row X X coLuun m¥ X row X
| s lloslin | AUTO PRE | | | BANKOAND! | | |
A0 ) row X ) G ¢ X X Ko X
| tas e}t NO PRE ! | | BANKOOR | BANK |
A1l ) EID ¢ X eanki X NED'¢ X X
| BANK 0 | BANKO toH BANK 0 | BANK 0 |
| 1CS e | |
uDQM 2\ { T\ [/
I s vy | I
LDQM A [\ 1 /£
DS {DH
DS tDH [ tDs -« tDH
DQ8-15 X owm X X1 Xowm:s X
t0s tOH I ( oS {DH
DQO-7 X onm X X onm:3 X
1 | | | [ [
le— tRCD ——————— > «— {DPL —>| l«— tRCD
le— tRAS tRP tRAS
l«— {RC tRC
<ACT> <<\IIIVFI:I'I:|I\>> <MASKL> <MASK> <ENB> :: :I.FI_>> <ACT>
B undefined
CAS latency = 2, burst length = 4 [] Don't Care
Note 1: A8,A9 = Don'’t Care.
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1IS42516100

Read Cycle, Write Cycle / Burst Read, Single Write

T0 T T2 T3 T4 15 T6 T7 T8 T9 T10
K | | | | | | | | | | |
—> {CH [«
1CKS 4>l tCK —> «—CL
CKE _/,‘ CKA —>|
{CS 1>« {CH
Sy AR NNVARNNYIAAVARVARVARWARRN VAN,
1cs tcH
s el s o — S
tcs > 1CH
CAS /1 \ \ |/ \ | /7T \
T T bt ] T [ [
WE /1 \ / |\ \ I/ \|/
tAS tAH | (1) (1)
AO-A9 X row X ) D ¢ XeownnX
| wslolodm | | | | | | | AopRe  BAWKOAND!
Af0 ) € | \ lopre / X XOCX
| s Lttt BANK 1 | | | | | NOPRE  BANKOOR
Al ) IR ¢ X X Y EIX X:X Bk X
BANK 0 BANK 0 BANK 0 BANK 0
| 10S > <— tamD tcH
DQM \ ‘_T /
«—1AC [e— tAC [e—tAC—> [«—tAC
<—tw@ «tOHw « IOHQ < tDH
DQ DoUT m DoUT m+1 DOUT m+2 DOUT m+3 DiNn
iz [ [ |
l«— tRCD »ie— tCAC [«— tDPL —>|
l«— tRAS tRP ——
[<— fRC
<ACT> <READ> :v\\//VFﬁlTTAZ <<: ELELZ
B Undefined
CAS latency = 2, burst length = 4 [[] Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Read Cycle
T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10 T T12
oK | | | Lt | | | | | | [ T O
> {CHI [«
(RS fepfe— Ik —>  j—}icL
CKE _/" {CKA —>]
{05 7>t toH
SV ARNNVIALAVARCNYIAAVARVARVARNNVIAAVAR SN VAR
{65 -e—tep {CH
RAS \ |/ /1 \ \ |/ \ |/
{68 ferfe] {eH
0AS {1\ \ |/ /| \ / |\
T T eldde T T [ ]
WE [ 1\ / |\ N/ / |\
tAS Tt tAH i)
A0-A9 X ron X XeowinX X s X
v Lofeofte | | | | | | IR | |
Af0 )( \ 1opee / XX X on X
| nslolotin | R | | | | WO ] R
Al ) D) § X X ) € X
BANK 0 BANKO ion BANKO BANKO
| L 108 e>ie—1tomp > “}CH | |
DQu \
—1AC — tAC —1AC
j [ tOH tOH
DQ ‘_»W_Doum DouT
A
l«— tRCD <«— {CAC [—tRQL———— [«—tRCD—
l— tRAS tRP «—{RAS—
— tRC tRe—
<ACT> <READ> :;’:LELZ ACT>
Undefined
CAS latency = 3, burst length = 4 [ Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42516100

Read Cycle / Auto-Precharge

T

19

T0 T

T2

ox L ]

—>{ fCHI

[ .

{CKS Jedie— oK —!
OKE _/,‘ 1CKA —>|
o 1CS 71>} tCH
s AN LS /| \/

A\ // A
tcs
RAS Ny / |\ \ |/
1cs
CAS /) \ |/ /| \
| s | | ]
WE [ ) / |\ /| \_
5 el o)
A-A9 Xron X coum’ X o X
e AR | wome | | | | |
o ) 7T\ XorX
| s festeois | g | | | R
A ) % X~ X X )(:
B B BAKO
| , 1cs |
DQM \
— tAC
1« {OH 4" +10H»|
DQ DouTm+2 XX Dout m3
I tHZ =
l«— tRCD <« 1CAC le—tPQL le—1RCD—
l— tRAS >« AP »le— tRAS—
— 1RC »e«—{RC—
<ACT> <READA> <ACT>
B Undefined
CAS latency = 3, burst length = 4 I:l Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Read Cycle / Full Page

CAS latency = 3, burst length = full page

T0 T T2 T3 T4 T5 T6 T7 T8 T262 T263 T264 T265
oK ] I I L) L I I I I I L
> tCH [«
oS tok— " l—stcl
CKE _/ {oKkA —»
05 >t toH
Cs _/ VAARVARNNYIAAVAR VARV /AN ARV
fcs {oH
RAS \ |/ / 1\ [ T\ 1/
| osloore | | ] |
CAS /| \ \ |/ / 1T\ | \
| tstodotion | | | | | | |
WE / 1\ /1\ [\ |/
| ustoors | | i |
AG-A9 X ron X X cowm X
| tAS > AH | | | | | | | | |
A0 )( \ lore / \ | /
| R | | | | | | | BAKO0R| |
At \aukof \| Bko / \ B4Ko /
| 0 4—}ICH
o {
—tC | fe— 10— [e—tC—>| [ tac— e tac
e tOH le-toH <{0H
DQ DOUT Om Dour 01 | RXoUT 04 DOUT Om —
1z
l«— tROD 0AC L—1RED
(BANK 0) (BANK 0)
— tRAS sl tRP
[BANKO) (BANKO)
l— tRe
(BANKO)
<ACTO> <READC> <BST>  <PRED>

B undefined
[] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Read Cycle / Ping Pong Operation (Bank Switching)

T0 T1 T2 T4 Té 17 T8 9 TH0 T11 T2
ok | | | L F ] | | | L J L
—> {CHI [«
tCcKS tCK —>| oL
CKE _/, CKA —»|
tcs tCH
s_A [N // N\ A\ /7T [T]
tcs CH
RAS \ |/ /I \ A\ Z \ | /\| /
| fcs fCH | | |
CAS 71\ N1/ /| \ ARV
| tcs tCH | |
WE / 1\ /N1 Z/ N/ /| \
| tAS tAH | ) | |
A0-A9 X row X CoLum ROW
| s " AUTO PRE
A0 ) G ¢ ), D QN D,
[ s Lottt | : NOPRE  BANKOORT | BANK O OR
1 |
A1 \ ko f ZEaRTN\_\io/ JBAKTN_\BAKo / // BRI\ \BKo
| | | | tcs tavp - {CH | |
DQM \ /
«— tAC le— tAC «— tAC le—tAC
tLz letOH « tOH
DQ DoUT Om DOUT 1m D@—
BN OTO ) (Bm? 1 (B’fﬁ‘f 1 <tz
‘—(BTSKD 0 (Btl?l\?}? 0) (BTI\?KL 0 ‘_(E{ENC}? 0
“eho KD B
f
4_(5}&% 0) (BA?I& 0)
tRAS tRP
(BANK 1) (BANK1)
RC
(BANK 1)
<ACT 0> <ACT1> <READ 0> <READ 1> <PRE 0> <PRE 1> <ACT 0>
<READA 0> <READA 1>
B Undefined
CAS latency = 3, burst length = 2 D Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Write Cycle

T0 T T I T4 T T6 7 T8 T9 Ti1 T12
oK | I I | | l | | | | [
> CH [«
1CKS tCK —> tcL
CKE _/ toKA —>
1CS {CH
s _/ VAARVARNNYIAAVARVALVARNNVIAAVAR NN VAR
ics {CH
RAS \ | [ / |\ \ |/ \ [/
| oiododor | | [ [ |
CAS 1\ \|/ /| \ / 1\
U T e [ I |
WE 1\ \ |/ \ |/ / |\
wofotw || g 1 1 [ ] |
AO-AY RoW X X couum ROW
vl | \ | | R |
A0 ( \0FRE/" X:X ROW
s Lokttt | | BANK | | | | BAKOORf | BANK 1
At a4 BAK X X
BANKO oo 1 KD o BANKO BANKO
1 | 1
( .
1DS]«>{a tDH>]IDS|e>{etDH »]iDS{erte- IDH »IDS Je>tectDH
DQ X Onm }J( Dnimst XX D2 DINm+31
T T T | T L— T T
l«— tRCD | tOPL —————— > le— tRCD—
«— tRAS tRP tRAS —
le— tRC e —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
B Undefined
CAS latency = 3, burst length = 4 [[] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle / Auto-Precharge

CAS latency = 3, burst length = 4

0 T T BT B T6 7 T8 TH ™2
ok |1 L] | l L1 L L L
tCKS tCK—_: o :_ tcL
CKE _/ " tCKA —>
1CS 1> {CH
SV ARNNVIARVARNNYIAAVARVALW/ \/ A/
tcs <t {CH
RAS N4 / |\ \ |/
tcs tcH
CAS {1\ N\ / / |\
| osfolotor | | I |
WE {1\ \ |/ / |\
S e>per tH 1)
A0-AY X ron X X cown X AOW
| usloroti | R | | | |
AfO ) € & / |\ RO
| s " | | | | | | | B
A Yo X X_X X X
K0 . KO ™ B
DQM \ /
{DSte>t« tDH3{ DS 1¢1DH »{{DS: *tDH,ItD_S “tDH}
D IR 6 I @ €I
0Q | | | X oim XX I|Nm+ I\Nm+ ( ﬁﬁ | |
l«— tRCD DAL «— tRCD—
l— 1RAS R tRAS —
le— tRC fRC —
<ACT> <WRITA> <ACT>

Undefined
[] Don't Care

Note 1: A8,A9 = Don’t Care.

Integrated Silicon Solution, Inc. — www.issi.com
Rev. D
01/28/08

65




1IS42S16100 m

Write Cycle / Full Page

T0 T T2 T3 T4 T5 T6 T259 T260 T261 T262 T263 T264
oK | I || | | | L FLI 1
—>| {CHI [«
tcKS «— 10K —>| < toL
CKE _/ < 1CKA —»
03 F>te>t teH p
S _J VAAVARNNY I AAVARV/ARVAR NN VANV AAWVAR
fcs foH
RAS N / 1\ / T\ |/
| wlolode [ L |
CAS /| \ \ |/ [ |\ |\
| st | | 17 | | |
WE /1 \ \ |/ \ [\ [/
| s At | | i) | | | | | |
AL-AY ) € ¢ X cowm X
Lol ol [ [ T T T % T T ] ]
AO )( \ Norre / \ | /
| S Lerfenl 4 | | | | | | | | KGR | |
Al \Bak o £ \ B0 / \ 8o /
| 1CS 4> l«—> tCH
DQM \ /
tDS<-><-IDH+|tDS >€iDH »]{DS{er1« IDH »{{DSJerte tDH
0Q X Dnom XX 0 om1 X XD 0n2 m‘mm X
T T T T T T T
— tRCD | «— tDPL——
l— 1RAS tRP
— 1RC
<ACT 0> <WRITO> <BST> <PRE 0>
B Undefined
CAS latency = 3, burst length = full page [] Don't Care
Note 1: A8,A9 = Don'’t Care.
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1IS42516100

Write Cycle / Ping-Pong Operation (Bank Switching)

T0 T T T3 T4 T5 T6 T7 T8 T TI0 ™ T2
K | | [ L L | L+ L
—> {CHI [«
[ oK —>| < tcL
CKE _/ {CKA —»|
1CS 1> {CH
TN U AT TR AT A
tcs tCH
RAS NI VAN / [ \A AL/
| oot [ | | [ |
CAS /| \ N // N // / |\
T T oldde [ [ [
WE / 1\ L/ |\ N /\ |/ / |\
| i A | | | | L) | |
AO-A9 X ron X Xcouum X ROW
| s W | | | | e | |
A10 )( X XA\ |/ Chon)
| tisdeolesfian | | NOPRE BAIK 0B | |
I L
At N0/ \aak 0/ Z6ank T\, T\ \ewko/ CID
| | | | 1CS 1>, <« tCHBANK0
DQM \ /
tos tDH»tD. (€ {DH#{IDSt#>1¢- IDH-»{ DS« tDH»} tDS > tDH> {DS 4> [«{DH»{ tDS <>« {DH» tDS >« tDH
DQ ( Dvom H;N om+1;k__)(ow om:2 X XON 0"”3%‘” in k%” 1m+% 1m+2;k:%n 1m+3;|(
T T T T T T
l«— tRRD tOPL «— fDPL —
(BANKOTO 1) (BANK 0)
<_(Bt/§l\(1:}? 0 '_(Btm? 1) oo —
t —
<_(BtARr\/l\KS 0 (BAm 0 s
l— tRC the —
(BANK 0)
tRAS
(BANK 1)
'_(Bft\ﬁ%n
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>

CAS latency = 3, burst length = 4

Undefined
[ ] Don't Care

Note 1: A8,A9 = Don’t Care.
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1S42S161

00

Read Cycle / Page Mode

CAS latency = 3, burst length = 2

<READA>

<PALL>

T0 T T T3 T4 5 6 7 8 T9 T10 ™ T12
ax L1 L P11 N T Y I Y I O
1CKS Je>fe tCK—_: o >-{CL
CKE _/ ,‘ 1CKA —>
o 1CS 1>t {CH
s AN/ VL \ /L Y
tcs tcH
RAS N4 /| \ /1 \ / 1\ N\ /
tcs tCH
CAS 1\ \ |/ \ | / N\ / / |\
i e | | | |
WE /| \ / 1\ / |\ / |\ A/
S 1>t tH 1) ) )
AG-A9 oW X XcowinnX XeowmnX Xeowmox
wslololw | | | | e | sakowot | |
AfD Lo X \toree oree / X
sl | | BANK | | NOPHE | BMKOORT | |
Al ( XX D ED X X D E
— BANKO BANK 0 BANKO BANK( BANKD
] | 10S Jerle—tQMD <« {CH
DM \ /
[e—tAC l— tAC e taC —1AC le—1tAC «— tAC
1z 4 *‘ «toH 4" «toH <tOH 4" «{OH < toH Le-1OH
DQ F»m DU % DouT et DouTn h oot RO 207 KK w
le—toac ! l—tiz
[<«—1CAC
«—1RCD > tcAC <« tRQL
«— tRAS < P
[«—1RC
<ACT> <READ> <READ> <READ> <PRE>

Undefined
[] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Read Cycle / Page Mode; Data Masking

CAS latency = 3, burst length = 2

<READA, MASK>

<PALL>

X

(>

XXX

Q

0 T T2 T 5 T6 7 8 To T
o L[] [ N [ A I B Lt
tcks ;toK—_: o 4_ tcL
OKE _/ ,‘ tCKA —»
1cS > tCH
ARV IAAVARNNYIAANNYIAANSYIAR NNV IAAVALNE
tcs tcH
RAS AL / |\ / |\ / |\ \ |/
tcs tcH
cAS /1 \ \ |/ A/ \ |/ / |\
| tsiolotor | | | | | [ |
WE /| \ / |\ / |\ / |\ \ |/
ts >t tH (1) () )
A0-A9 X ron X XcowmnX XcownX ) G
| slololw | | | | | eI |
A0 )( \ lorre / \ lopre / X X X
| wslodoli | | | | LTI |
At Xou 1 X (B 1) X oMkt X D €5 Xt X
BAKD BAKO BANK BANK( BANK(
] | 1S 4e>ie—tQMD > fCH  —tovD »
Q! ) L/ T\
[«—tC> [« tAC— [—tC— [ A
tz+ toH 4" <O <ot
DQ ‘_’m DouTm % DouT M DOuT
L—ICAC
[«—1CAC
<«—1RCD >« {CAC
< {RAS
<«—1tRC
<ACT> <READ> <READ> <READ,MASK>  <ENB> <PRE>

4 Undefined

|:| Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Write Cycle / Page Mode

T T 11 BT BT T T8 ™ TH0 TR
oK | LF L | | L} L4 L
{CKS &> tCK—_: o e >-10L
CKE _/ 1CKA —»
1CS 1> tCH
s _/ VANVARNNYIARNNVIARNYIAAWARNN YR
tcs tCH
RAS [/ / |\ /| \ / |\ N\ /
| oslodoto || | [ |
CAS 1\ \ /[ N/ /| \
tes o | | | | | | /_{_
WE 1\ \ |/ \ |/ \ | / \
1S 1 tAH | | () | () | 1) I | |
A0-A9 pow X XcownnX XoowmnX XoouwmoX
R | | | TOPRE | | eomor |
AD L \ Mo re NOPRE X X X
U Jeofeot i _| | ek | ek | o] | oot ]
Al o/ X X X X pEID ¢ DETD

BAKO BANK( BAKO BAKO
105 Je—>, tcH |
ool _\ '\ /

[0Sf«>(« D05}y <lDH DS 1< DH ( DS{erte DHxIDSerje IH
0Q ) D § €I § T Do Dot
|

«—{RCD = Pl —————]

l«— tRAS tRP
— 1R
<ACT> <WRIT> ART>  MASK> <WRIT> <PRE>
<WRITA> <PALL>
& Undefined
P, ine
CAS latency = 3, burst length = 2 D Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle / Page Mode; Data Masking

CAS latency = 3, burst length = 2

0 T . ™ T5 To T T oo™ T TR
ax L] L F | | | | | | L i
> {CH [«
{CKS oK —| an
CKE _/ ,: {CKA —>]
1CS 7>t tCH
SV ARNNVIAAVARNNVIARNNYIARNNYIAAVAR NNV AW
tcs tcH
RAS A /£ / |\ /1 \ / |\ \ |/
ics 1 {CH
0AS {1\ \ | / N\ / \ |/ / |\
| fcs fcH |
WE /1 \ \ |/ \| / \ |/ \ |/
S 1>t tH 1) (1) {
A9 X ron X XcowmnX XcowminX XcowmoX
8 Lo lenlt AQPRE I
At X ron X \Mope / \woe/— X X X X
AR BANK K| o lope BANK 0RO
M )( )CX X X X st X Xt X
AWK B0 B BAKG B
| €S > 1CH
oy { 7ans /
{DSferle DH|tDSHer{«tDH DSt DH > 1DSepfe- IDH|tDS}en|« tDH
DQ ) €D & €I & 0D | X Dio D|No+&
I I | | |
«—tRoD ————> < IPL =
«— tRAS > AP
«—1RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>

Undefined
[ ] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Read Cycle / Clock Suspend

T0 T T2 T3 T4 T5 T6 T7 8 T9 T10 i1 T2
o 1 L Ly Lf | L L
> {CH [«
10K heple— Gk —{ ~ [—>HoL K e oK
0E /el ous A L/
165 it toh
S ansNVraawanusy. 7T\S \ | [TTTT\
e ] N
RAS \ | [/ \ |/
1cs feH
CAS {1\ \ |/ \ /| \
| 1cs o \
WE /1 / 1\ | \ [/
R " \
A-A9 X ron X XcowmnX \
S Lot | | o | | | |1 | wownt | |
Af0 Xon X X | XX
S-Jeoslerf NOPRE \ BANKOOR 1
Al ) CD) ) € |
BANKO BANKO BANKO
| {0S 4¢ toup >« {CH |
DOM \ /
0 | the
j 0K e toH
DQ HW Dourn Dour e @
iz ! ' ot
— 1R0D «— {CAC >
— 1RAS >e— fRP
— RC
<ACT> <READ> <SPND> <SPND> <PRE>
CREADA> <PAL>
Undefined
CAS latency = 3, burst length = 2 [[] Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle / Clock Suspend

<WRITA, SPND>

CAS latency = 3, burst length = 2

<PALL>

10 1 T T3 T4 T5 T7 T8 T9 T10 Ti1 Ti2
oK ] I I I I I I | Ly L L4 L
{CKS «— {CK —>| teH :_ »HCL tCKS [>HCKH
CKE _/ ,‘ 1CKA —>» \ / [ /
1CS 14> {CH
S AR NNV IARVARN /\\| | JARNSVIARVARNNY Y/
1CS 4> tCH
RAS Ny VAR \ |/ \ |/
tcs fCH
oA /1 \ N\ / / |\ / |\
[ okolodn | | A | | | |
WE [/ \ \ |/ \ \ |/ / |\
tAS 1>{>1 tAH 1)
AC-AY X ron X Xcowmmf | RO
| bslololm | | owome | | | | oot | |
A10 )( X \ XX (o)
| s el | | NOPRE | \ | | BANK0OR | | BANK
A ) XX X_X
BAIIK() s BANKO 4—}t0H BANIKO BAIIIKO
DOM
DS 4e—>{¢—>1 IDH DS 4e—> tOH
0Q k DM }( *Dwmn)'(
I | | | | | |
le— RCD [«— tDPL————>
l— tRAS tRP »le— tRAS—
— tRC >e— tic —
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT>

& Undefined

[ ] Don't Care

Note 1: A8,A9 = Don’t Care.

Integrated Silicon Solution, Inc. — www.issi.com
Rev. D
01/28/08

73



1IS42S16100 m

Read Cycle / Precharge Termination

T0 T T2 T3 T4 15 T6 T7 T8 T9 T10 T T12
ok | | | | | | | | L] | | L
tCKS ICK—_: to 1 toL
CE Al o
tcS tCH
I ARNNIVAAWARNNYAAWARNNIVIAAWAAW ANV A A
tcs tCH
RAS \ |/ / |\ \ | / \ |/
T T wkdw [ ] T 1 |
CAS / 1\ \ / |\ / |\
R i ] [ |
WE /| \ / |\ \ | / / |\
| sttt | | g | | | | |
AO-A9 X ron X Xoownm ROW
| sl | | | | | | | |
A )( \ | / \ | / €D
| s Lot | | NOFRE | | BKOORT | | | BANK 1 |
At Newko )/ \| Bako / \ suko /' XX
| ] | o | | [ mw ]
tQmp L
DQM \ [
le—1tAC [— tAC le— tAC [e— tHZ
¢ tOH < tOH «tOH
DQ DouTm DOUT m+f DOUT m+2
1z | '
l«— tRCD >, tCAC tRQL <— {RCD
le— tRAS tRP tRAS
<— tRC tRP
<ACT 0> <READ 0> <PRE 0> <ACT>
B undefined
CAS latency = 3, burst length = 2 [[] Don't Care
Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle / Precharge Termination

T0 T T2 T3 T4 T5 T6 T7 T8 79 T10 Ti1 T2
ax L] L P L F L FLF LI | L L L
- {CHI [«
tCkS «— {CK—| <«—HCL
CKE _/ " tCKA —»]
103 1>} tCH
S ARNNVIAAWARNNY I/ N\ /| \ A\ /7 TN
103 e tcH
RAS N /| \ \ |/ \ |/
tcs <>t {CH
0AS {1\ \ |/ / |\ /
| tos ettt | | |
WE {1\ \ |/ \ /| \
tAS 11>t tAH ()
A0-AS X ron X XcowminX RO
148 Leplert i | | | | |
0 )( \ | / \ | / ()
U ool loPe BAKOOR B
Al Nowiko/ \ B0/ \ a0 / X X
1S 14| tCH o>« |« (s <ICH> BA’\IIKO
DQM \ f= ¥
DH  [«1DH tDH
st |5 s
0Q X Dmmn}&;wm X
T T T T T T T
«— {RCD «— tRCD
——1RAS > tRP »le— tRAS
— tRC < IRP
<ACT 0> <WRIT 0> <PRE 0> <ACT>
B Undefined
CAS latency = 3, burst length = 4 [] Dont Gare

Note 1: A8,A9 = Don’t Care.
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1IS42S16100

Read Cycle / Byte Operation

CAS latency = 3, burst length = 4

T0 T T2 T3 T4 T5 T6 7 T8 9 TI0 T11 T12
oK ] | [ ] | | | | [
—> {CHI [«
tcks CK — toL
CKE _/ . tCKA —>|
tcs {CH
SHVARWVVARWARWNYIARWARWALWA RN YA WAL A
tcs tCH
RAS \ |/ / |\ \|l / N/
[ st | | | | | | | |
CAS 1\ \ |/ / |\ / |\
oo desestion | | | | | | | |
WE / |\ / |\ A |/ /| \
s (AH | | () | | | | | |
A0-A9 Row X ) L X row X
s wo | | AUTO PRE | | ewkomot | | |
Mo ( X__X XX X X
s W | NoPRE | ] | | BKOGRT | BANK
At ( Xkt X D¢ XX
BANKD | | BKD oo oo :.-mH BANKO | | BAK O
ubQu AN/ /[T /
[ 1 [ [ | el ot o | [
LDQM \ [/ \
[«— tAC [— tHz [— tAC [«— tHz
tz | feton «1oH
DQ8-15 DouTm DOUT ms2 DouTmi3
[«— tAC [— tAC [e— tHzZ
Lz | [etoH [«tOH
DQO-7 ‘_,m_ DouTm DOUT m#1
[«— tRCD tCAC tavp tRAL [«— tRCD—
l«— tRAS tRP tRAS —
[<— tRC tRP —
<ACT> :RREEAALB\Z <MASKU>  <ENBU, MASKL> ~ <MASKL> :;:ii <ACT>

Undefined
|:| Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

Write Cycle / Byte Operation

T T T6 7 T8 79 ™ Ti2
oK | | Lt | | | L
—>{ {CHI
1K —>
CKE _/ 1CKA —»
65 _/ [/ WAARVARVARVARNN AN\ /
RAS \ | / \ | | | | \ | N\ /
il I i — |
T T T T 1 —
AO-A9 ROW XoounmX ) € §
’ | | | | BwKoAD! |
A0 XX XX XErX
B | | | | BAWOORS | BANK
At BANK { X i X ED)| X X
BKD N B0 B
UDQM Wﬂ /
{CH )
LDQM \WAN RNV
DS L toH (
tDH DS tDH
DQ8-15 ( Own )O{D m+1i Xonns X
{0H ( ( oS toH
DQO-7 nm X X o3 X
T T T T
[«— tRCD «— DL ————> [«— tRCD—
le— tRAS tRAS —
— tRC o —
<ACT> SMASKL>  <MASK>  <ENB> :;’:LE; <ACT>
B Undefined
CAS latency = 3, burst length = 4 [] Don't Care

Note 1: A8,A9 = Don’t Care.
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1IS42S16100 m

Read Cycle, Write Cycle / Burst Read, Single Write

0 Tt T2 T3 T4 T5 T6 7 T8 9 T Ti1 T12

.
ok 1 [] Pt Lt Lf Lt Lt [

| {CH [«
1CKS Je>fe— toK —| 0L
OKE _/ ,: KA —>|
1CS 71>t {CH
ARV IAAVARNSYIAAVARVALVARVAR SNV ISR Vi
1CS He—>fet tCH
RAS \l/ / 1\ /| \ \ |/
{CS 1> tCH
CAS [\ \ |/ \ |/ / |\
| {0 -festeot teH
WE /1 \ / 1\ \ [/ \ |/
1AS N N lAH (1) m
A9 X o X Xcowmin) XCOLUIMNn |
5 Lot | | ‘ WTOPRE BAKOAND
C— ) \or / ) G
S Lesfesfta BANK NOFRE BAKOOR
Al )( X X ) CI5) €
BANKO BK BAIK BAIK(
| | 105‘ < QD > o[ .
DQM \ /
[— thC DS
{DH
DQ Din
Lz
— tRC <— {CAC > [ tPL ————>
«— RAS »i— tRP —
— fC
<o a0 priie b
Undefined
CAS latency = 3, burst length = 2 [[] bon't Care

Note 1: A8,A9 = Don’t Care.
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1IS42516100

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

Order Part No.

Package

1IS42S16100-5TL
1IS42516100-5BL

400-mil TSOP I, Lead-free
60-ball BGA, Lead-free

1IS42516100-6TL
1IS42S516100-6BL

400-mil TSOP II, Lead-free
60-ball BGA, Lead-free

Frequency Speed (ns)
200 MHz 5
166 MHz 6
143MHz 7

1IS42516100-7TL
1IS42516100-7BL

400-mil TSOP Il, Lead-free
60-ball BGA, Lead-free

Industrial Range: -40°C to +85°C

Order Part No.

Package

1IS42S16100-6TLI
1IS42516100-6BLI

400-mil TSOP Il, Lead-free
60-ball BGA, Lead-free

Frequency Speed (ns)
166 MHz 6
143MHz 7

1IS42S16100-7TLI
1IS42516100-7BLI

400-mil TSOP Il, Lead-free
60-ball BGA, Lea-free

Please contact the Product Manager for leaded parts support.
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PACKAGING INFORMATION

Mini Ball Grid Array
Package Code: B (60-Ball)

@ 0.40 + +/-0.05 (60X)

1234567 76 5 4 3 2 1
A oYe) o0 |A
B 00 0O |B
© 00 oo |c
b 4+ oo oo |p
£ 00 00 |E
F 1 8¢ o0 |F
N ! 00 oo |e
H D1 00 00O |H
J 00 o0 |J
K 00 00 |K
- 00 o0 |t
M 00 00 |M
N 00 oo |N
P 00 o0 |P
3 2+ | 00 dd |r
| el |-
| E1

v A E

— b

D SEA'%I)NLGJPLANE N Notes:

1. Controlling dimensions are in millimeters.
2. 0.65 mm Ball Pitch

MmBGA - 10.1mm x 6.4mm

MILLIMETERS INCHES

Sym. Min. Typ. Max. Min. Typ. Max.
No.

Leads 60

A — — 1.20 — — 0.047
Al 0.23 0.28 0.33 0.009 0.011 0.013
D 10.00 10.10 10.20 0.394 0.398 0.402
D1 — 9.10 — — 0.358 —
E 6.30 6.40 6.50 0.248 0.252 0.256
E1 — 3.90 — — 0.154 —
e — 0.65 — — 0.026 —

Copyright © 2006 Integrated Silicon Solution, Inc. All rights reserved. 1SSl reserves the right to make changes to this specification and its products at any time
without notice. 1SSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to
obtain the latest version of this device specification before relying on any published information and before placing orders for products.
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PACKAGING INFORMATION

Plastic TSOP
Package Code: T (Type )

N/2+1

N
H H H H H H H H H H H H H H H H ?.Ot(‘)e:r:ltrolling dimension: millimieters,

unless otherwise specified.

2. BSC = Basic lead spacing
between centers.

3. Dimensions D and E1 do not
include mold flash protrusions and
should be measured from the

bottom of the package.
4. Formed leads shall be planar with
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0.004 inches at the seating plane.
N/2

m

E1

- D -
< >

SEATING PLANE

A

—— N J L
QMM%MM_V_ =
i !

-

-

—>| |<—L

Q

Plastic TSOP (T - Type Il)

Millimeters Inches Millimeters Inches Millimeters Inches

Symbol Min  Max Min  Max Min  Max Min  Max Min  Max Min  Max

Ref. Std.

No. Leads (N) 32 44 50
A — 1.20 — 0.047 — 120 — 0.047 — 1.20 — 0.047
At 0.05 0.15 0.002 0.006 0.05 0.15 0.002 0.006 0.05 0.15 0.002 0.006
b 0.30 0.52 0.012 0.020 0.30 045 0.012 0.018 0.30 0.45 0.012 0.018
C 012 0.21 0.005 0.008 012 0.21 0.005 0.008 012 0.21 0.005 0.008
D 20.82 21.08 0.820 0.830 18.31 18.52 0.721 0.729 20.82 21.08 0.820 0.830
E1 10.03 10.29 0.391 0.400 10.03 10.29 0.395 0.405 10.03 10.29 0.395 0.405
E 11.56 11.96 0.451 0.466 11.56 11.96 0.455 0.471 11.56 11.96 0.455 0.471
e 1.27BSC 0.050 BSC 0.80BSC 0.032BSC 0.80 BSC 0.031 BSC
L 0.40 0.60 0.016 0.024 041 0.60 0.016 0.024 0.40 0.60 0.016 0.024
ZD 0.95 REF 0.037 REF 0.81 REF 0.032 REF 0.88 REF 0.035 REF
o] 0° 5° 0° 5° 0° 5° 0° 5° 0° 5° 0° 5°
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