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512K Words x 16 Bits x 2 Banks (16-MBIT)

SYNCHRONOUS DYNAMIC RAM

FEATURES

Clock frequency: 100 MHz

Fully synchronous; all signals referenced to a

positive clock edge

Two banks can be operated simultaneously and

independently

Dual internal bank controlled by A11
(bank select)

Single 1.8V power supply

LVTTL interface

Programmable burst length

- (1, 2, 4, 8, full page)

Programmable burst sequence:
Sequential/Interleave

2048 refresh cycles every 32 ms

Random column address every clock cycle
Programmable CAS latency (2, 3 clocks)
Burst read/write and burst read/single write
operations capability

Burst termination by burst stop and
precharge command

Byte controlled by LDQM and UDQM
Package 400-mil 50-pin TSOP I
Lead-free package option

PIN DESCRIPTIONS

a0
M

N
[N ] 2
NSl N

AO0-A11 Address Input

AO0-A10 Row Address Input

All Bank Select Address

AO0-A7 Column Address Input

DQOto DQ15 DataDQ

CLK System Clock Input

CKE Clock Enable

CS Chip Select

RAS Row Address Strobe Command

DESCRIPTION

|SS’s 16Mb Synchronous DRAM IS42VS16100C1 is
organized as a 524,288-word x 16-bit x 2-bank for
improved performance. The synchronous DRAMs
achieve high-speed data transfer using pipeline
architecture. All inputs and outputs signals refer to the
rising edge of the clock input.

PIN CONFIGURATIONS

ADVANCED INFORMATION

50-Pin TSOP (Type II)

APRIL 2005
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GND
DQ15
IDQ14
GNDQ
DQ13
DQ12
VDDQ
DQ11
DQ10
GNDQ
DQ9
DQ8
VDDQ
NC
UDQM
CLK
CKE
NC
A9
A8
A7
A6
A5
Aa
GND

CAS Column Address Strobe Command
WE Write Enable

LDQM Lower Bye, Input/Output Mask
UDQM Upper Bye, Input/Output Mask
VDD Power

GND Ground

VDDQ Power Supply for DQ Pin

GNDQ Ground for DQ Pin

NC No Connection

lo o)
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PIN FUNCTIONS

Pin No. Symbol Type Function (In Detail)

20to 24 A0-A10 Input Pin A0 to A10 are address inputs. A0-A10 are used as row address inputs during active

27 t0 32 command input and A0-A7 as column address inputs during read or write command
input. A0 is also used to determine the precharge mode during other commands. If
A10 is LOW during precharge command, the bank selected by A1l is precharged,
but if A10 is HIGH, both banks will be precharged.
When A10 is HIGH in read or write command cycle, the precharge starts
automatically after the burst access.
These signals become part of the OP CODE during mode register set command
input.

19 All Input Pin All is the bank selection signal. When A1l is LOW, bank 0 is selected and when
high, bank 1 is selected. This signal becomes part of the OP CODE during mode
register set command input.

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

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

35 CLK Input Pin CLK is the master clock input for this device. Except for CKE, all inputs to this device
are acquired in synchronization with the rising edge of this pin.

18 CS Input Pin The CS input determines whether command input is enabled within the device.
Command input is enabled when CS is LOW, and disabled with CS is HIGH. The
device remains in the previous state when CS is HIGH.

2,3,56,89 11 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
UDQM mode, LDQM and UDQM control the output buffer. When LDQM or UDQM is LOW,

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

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

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

7,13, 38, 44 VDDQ  Power Supply Pin  VDDQ is the output buffer power supply.
1,25 VDD Power Supply Pin VDD is the device internal power supply.
4,10, 41, 47 GNDQ  Power Supply Pin  GNDQ is the output buffer ground.
26, 50 GND Power Supply Pin  GND is the device internal ground.
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS®

Symbol Parameters Rating Unit
VDD MAX Maximum Supply Voltage -0.5t0+2.6 \%
VDDQ MAX Maximum Supply Voltage for Output Buffer -0.5t0+2.6 \%
VIN Input Voltage -0.5t0+2.6 Vv
Pp max Allowable Power Dissipation 1 W
Ics Output Shorted Current 50 mA
Torr Operating Temperature Com Oto+70 °C
Ind. -40to +85 °C
TsTG Storage Temperature —5510 +150 °C
DC RECOMMENDED OPERATING CONDITIONS®
Commercial (Ta = 0°C to +70°C), Industrial (Ta = -40°C to +85°C)
Symbol Parameter Min. Typ. Max. Unit
Vob,VbbQ  Supply Voltage 17 1.8 19 \%
ViH Input High Voltage® 0.8 x VbbQ — VopQ + 0.3 \%
ViL Input Low Voltage® -0.3 — +0.3 \%
CAPACITANCE CHARACTERISTICS®2 (Vop = 1.8V, Ta = +25°C, f = 1 MHz)
Symbol Parameter Min. Max. Unit
Cinl Input Capacitance: CLK 2.5 4.0 pF
Cin2 Input Capacitance: (A0-A11, CKE, CS, RAS, CAS, WE, LDQM, UDQM) 2.5 5.0 pF
Cl/O Data Input/Output Capacitance: DQ0-DQ15 4.0 6.5 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 co
periods may affect reliability.

2. All voltages are referenced to Vss.
3. ViH (max) = 2.2V with a pulse width < 3 ns.
4. ViL (min) = -1.0V with a pulse width < 3 ns.

nditions for extended
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)
Continued on next page.

Symbol Parameter Test Condition Min. Max. Unit

I Input Leakage Current 0V < VIN £ Vpb, with pins other than -1.0 1.0 MA
the tested pin at OV

loL OutputLeakage Current Output is disabled, OV < Vout < Vbb -1.5 15 MA

VoH Output High Voltage Level®  lon =-0.1 mA 0.9 x VbbpQ — Vv

VoL Output Low Voltage Level®  loL = 0.1 mA — 0.2 \
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Min. Max.  Unit
Icci Operating Current®? One Bank Operation, CAS Latency =3 — 35 mA
BurstLength=1
trc = trc (min.) CAS Latency =2 — 40
loutr = OmA
Iccop Precharge Standby Current CKE < ViL (MAX) tck =10 ns — 0.3 mA
(In Power-Down Mode)
Iccaps Precharge Standby Current CKE < ViL (MAX) tck = — 0.3 mA
(In Power-Down Mode) CLK £ ViL (mAX)
lccan Active Standby Current® CKE 2 VIH (MIN) tck =10 ns — 6 mA
(InNon Power-Down Mode) CS = ViH (MIN),
lccans  Active Standby Current CKE = ViH (MIN) tck = — 2 mA
(InNon Power-Down Mode) Inputs are stable
Iccap Active Standby Current CKE < ViL (max) tck =10 ns — 6 mA
(InNon Power-Down Mode)
Iccaps  Active Standby Current CKE < ViL (MAX) tck = o — 5 mA
(InNon Power-Down Mode) CLK £ ViL (mAXx)
lccan Active Standby Current® CKE 2 VIH (MIN) tck =10 ns — 12 mA
(InNon Power-Down Mode) CS = ViH (MIN)
Iccans  Active Standby Current CKE = ViH (MIN) tck = o — 10 mA
(InNon Power-Down Mode) CLK £ ViL (MAX)
Inputs are stable
Icca Operating Current tck = tek (MIN) CAS latency = 2, 3 — 50 mA
(InBurst Mode)®? lout = 0mMA
Page Burst
4 Banks activated
Iccs Auto-Refresh Current trRc = trc (MIN) CAS latency = 2, 3 — 40 mA
Icce Self-Refresh Current CKE 0.2V — 170 A
Notes:

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

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

3. Inputs changed once every two clocks.
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AC CHARACTERISTICS®23

Symbol Parameter Min. 10Max. Units
tck3 Clock Cycle Time E Latency = 3 10 — ns
tck2 CAS Latency = 2 12 — ns
tac3 Access Time From CLK® E Latency = 3 — 7 ns
tac2 CAS Latency = 2 — 8 ns
tcHi CLK HIGH Level Width 3 — ns
tcL CLK LOW Level Width 3 — ns
toH3 Output Data Hold Time CAS Latency = 3 2 — ns
ton2 CAS Latency = 2 2 — ns
fz Output LOW Impedance Time 0 — ns
tHz3 Output HIGH Impedance Timeg E Latency = 3 — 7 ns
tHz2 CAS Latency = 2 — 8 ns
tos Input Data Setup Time 2 — ns
toH Input Data Hold Time 1 — ns
tas Address Setup Time 2 — ns
taH Address Hold Time 1 — ns
tcks CKE Setup Time 25 — ns
tokH CKE Hold Time 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3 — ns
tes Command Setup Time (CS, RAS, CAS, WE, DQM) 2 - ns
tcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 - ns
tre Command Period (REF to REF / ACT to ACT) 94 — ns
trRAS Command Period (ACT to PRE) 50 100,000 ns
trP Command Period (PRE to ACT) 24 — ns
trcp Active Command To Read / Write Command Delay Time 24 — ns
tRRD Command Period (ACT [0] to ACT[1]) 18 — ns
torL3 Input Data To Precharge CAS Latency = 3 2CLK  — ns

Command Delay time .
topL2 CAS Latency = 2 2CLK  — ns
toaL3 Input Data To Active / Refresh CAS Latency = 3 2CLK+trRP — ns
Command Delay time (During Auto-Precharge)
toaL2 CAS Latency = 2 2CLK+rP — ns
tr Transition Time 0.5 5 ns
{REF Refresh Cycle Time (2048) — 32 ms
Notes:

1. Thepower-on sequence must be executed before starting memory operation.

2. Measured with tr = 0.5 ns.
3. The reference level is 0.9V when measuring input signal timing. Rise and fall times are measured between ViH (min.) and ViL (max.).
4. Access time is measured at 0.9V with the load shown in the figure below.
5. The time tiz (max.) is defined as the time required for the output voltage to become high impedance.
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OPERATING FREQUENCY / LATENCY RELATIONSHIPS

SYMBOL PARAMETER -10 -10 UNITS
— Clock Cycle Time 10 12 ns
- Operating Frequency (CAS Latency = 3) 100 83 MHz
fcac CAS Latency 3 23 cycle
treD Active Command To Read/Write Command Delay Time 3 2 cycle
traC RAS Latency (trep + tcac) 6 4 cycle
tre Command Period (REF to REF / ACT to ACT) 10 8 cycle
trRAS Command Period (ACT to PRE) 5 5 cycle
trP Command Period (PRE to ACT) 3 2 cycle
trRRD Command Period (ACT[0] to ACT [1]) 2 2 cycle
tcep Column Command Delay Time 1 1 cycle
(READ, READA, WRIT, WRITA)
torL Input Data To Precharge Command Delay Time 2 2 cycle
toAL Input Data To Active/Refresh Command Delay Time 5 4 cycle
(During Auto-Precharge)
treD Burst Stop Command To Output in HIGH-Z Delay Time E Latency = 3 3 3 cycle
(Read) CAS Latency =2 — 2
twep Burst Stop Command To Input in Invalid Delay Time 0 0 cycle
(Write)
trRQL Precharge Command To Output in HIGH-Z Delay Time @ Latency = 3 3 3 cycle
(Read) CAS Latency =2 — 2
twoL Precharge Command To Input in Invalid Delay Time 0 0 cycle
(Write)
tPQL Last Output To Auto-Precharge Start Time (Read) CAS Latency =3 -2 -2 cycle
CAS Latency =2 — -1
tomp DQM To Output Delay Time (Read) 2 2 cycle
tomp DQM To Input Delay Time (Write) 0 0 cycle
tMRD Mode Register Set To Command Delay Time 2 2 cycle
AC TEST CONDITIONS (Input/Output Reference Level: 0.9V)
Input Output Load
tek R
tch,,, tol
T ——— r 500
CLK ** "7
R 10 05xVDDQV
1.8v—
INPUT oov- - -
0.0V - _
toH— I tac
OUTPUT 09V o
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COMMANDS

CLK

CKE

CS
RAS

CAS

AO-A9

A10

All

CKE

Cs
RAS
CAS

WE

AO0-A9

Al10

All

Active Command

X ROW X
X ROW X
\ BANK 1 \

Write Command

CLK | { |

HIGH

—\

—

4
—

)
—

—

—

X

coLumNn®) X

AUTO PRECHARGE

X

X

NO PRECHARGE

BANK 1

X

X

BANK 0

Read Command

CLK I ; I

CKE

cs
RAS
CAS

WE

AO-A9

A10

All

HIGH

N

—

— 7/
N

N
—

4

N

X

coLumn @ 3

AUTO PRECHARGE

X

X

NO PRECHARGE

BANK 1

X

X

BANK 0O

Precharge Command

CLK | ; |

CKE

Cs
RAS
CAS

WE

AO0-A9

Al10

All

HIGH

—\

—\

4
N\

X

X

BANK O AND BANK 1

BANK 0 OR BANK 1

BANK 1

X X

X X

BANK 0

|:| Don't Care

Notes:

1. A8-A9 = Don't Care.
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1IS42VS16100C1

COMMANDS (cont.)

Device Deselect Command

CLK | ; |

CKE HIGH

Cs /

No-Operation Command

CLK | ; |

CKE HIGH

s N\

N

RAS / N\ RAS W W
CAS 4 N CAS X X
WE 4 \ WE X X
AO-A9 W W A0-A9 X X
A10 X X A10 X X
ALl X X ALl X X

Mode Register Set Command Auto-Refresh Command

CLK | ; | CLK | ; |

CKE HIGH CKE HIGH

AN

AR AN

—

RAS AN A RAS N\ y A
cAas N\ A cAs N\ A
we T\ /S WE 7 AN
AO-A9 W orcome X AG-A9 X X

A10 X opcooe X A10 X X

ALl X orcooe . X ALL X X

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

Self-Refresh Command Power Down Command

CLK | } \ CLK | { |
CKE ALL BANKS IDLE\

N\
cs ___\ / cs 7 AN
\
\
4
X
X
X

/_ RAS X nop X
L CAS X nop X

X AO-A9 X X
X A10 X X
X

All

All

X
X

Clock Suspend Command Burst Stop Command

cax L F L ax L L
CKE T e\ e o

cs Y rnor X cs ~ \ /T
RAS X nop X RAS / \

CAS ¥ nop X CAS / \

WE X__vor X WE N\ A
AO-A9 X X AO-A9 X X

A10 X X A10 X X

A1l X X A1l X X
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Mode Register Set Command
(CS, RAS, CAS, WE = LOW)

ThelS42VS16100C1 productincorporates aregister 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
thenthe 1IS42VS16100C1 should be initialized by executing
a mode register set command.

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

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

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

The I1S42VS16100C1 includes two banks of 2048 rows
each. This command selects one of the two banks
accordingtothe A1l pinand activates the row selected by
the pins A0 to A10.

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

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

This command starts precharging the bank selected by
pins A10 and A11. When A10 is HIGH, both banks are
precharged atthe same time. When A10is LOW, the bank
selected by All is precharged. After executing this
command, the next command for the selected bank(s) is
executed after passage of the period trp, which is the
period required for bank precharging.

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

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

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

The selected bank must be activated before executing
this command.

When the A10 pin is HIGH, this command functions as a
read with auto-precharge command. After the burst read
completes, the bank selected by pin All is precharged.
Whenthe A10pinis LOW, the bank selected by the A11 pin
remainsinthe activated state after the burstread 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 pinis HIGH, this command functions as a write
with auto-precharge command. After the burst write
completes, the bank selected by pin All is precharged.
When the A10 pinis low, the bank selected by the A11 pin
remains inthe activated state after the burstwrite completes.

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

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

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

Both banks mustbe placedin the idle state before executing
this command.

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

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

This command must be executed atleast 2048 times every
32 ms.

This command corresponds to CBR auto-refresh in
conventional DRAMs.
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Self-Refresh Command
(CS, RAS, CAS, CKE = LOW, WE = HIGH)

This command executes the self-refresh operation. The
row address to be refreshed, the bank, and the refresh
interval are generated automatically internally during this
operation. The self-refresh operationis started by dropping
the CKE pinfrom HIGH to LOW. The self-refresh operation
continues as long as the CKE pinremains LOW and there
is no need for external control of any other pins. The
self-refresh operationis terminated by raising the CKE pin
from LOWto HIGH. The nextcommand cannot be executed
untilthe device internal recovery period (trc) has elapsed.
After the self-refresh, since it is impossible to determine
the address of the last rowto be refreshed, an auto-refresh
should immediately be performed for all addresses (2048
cycles).

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

Burst Stop Command

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

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

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

No Operation
(CS, = LOW, RAS, CAS, WE = HIGH)
This command has no effect on the device.

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

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

Power-Down Command
(CKE = LOW, CS = HIGH)

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
minimal levelin order to retain data content. Power-down
mode is started by dropping the CKE pin from HIGH to
LOW, while satisfying the other command input conditions
(see CKE Truth Table). Power-down mode continues as
long asthe CKE pinis held low. All pins other than the CKE
pin are invalid and none of the other commands can be
executed in this mode. The power-down operation is
terminated by raising the CKE pin from LOW to HIGH. The
next command cannot be executed until the recovery
period (tcka) has elapsed.

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

Clock Suspend
(CKE =LOW)

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

Since this command differs from the self-refresh command
described above in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (treF). Thus
the maximum time that clock suspend mode can be held
is just under the refresh cycle time.
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COMMAND TRUTH TABLE®2

CKE
Symbol Command ni n CS RAS CAS WE DQM All Al10 A9-A0 DQn
MRS Mode Register Set®4 H X L L L L X OP CODE X
REF Auto-Refresh® H H L L L H X X X X HIGH-Z
SREF Self-Refresh:9 H L L L L H X X X X HIGH-Z
PRE Precharge Selected Bank H X L L H L X BS L X X
PALL Precharge Both Banks H X L L H L X X H X X
ACT Bank Activate® H X L L H H X BS Row Row X
WRIT Write H X L H L L X BS L Columnee X
WRITA Write With Auto-Precharge® H X L H L L X BS H Columnus X
READ Read® H X L H L H X BS L Columnas X
READA  Read With Auto-Precharge® H X L H L H X BS H Columnes X
BST Burst Stop® H X L H H L X X X X X
NOP No Operation H X L H H H X X X X X
DESL Device Deselect H X H X X X X X X X X
SBY Clock Suspend / Standby Mode L X X X X X X X X X X
ENB Data Write / Output Enable H X X X X X L X X X Active
MASK Data Mask / Output Disable H X X X X X H X X X  HIGH-Z
DOM TRUTH TABLE®2
CKE DQM
Symbol Command n-1 n UPPER LOWER
ENB Data Write / Output Enable H X L L
MASK Data Mask / Output Disable H X H H
ENBU Upper Byte Data Write / Output Enable H X L X
ENBL Lower Byte Data Write / Output Enable H X X L
MASKU  Upper Byte Data Mask / Output Disable H X H X
MASKL Lower Byte Data Mask / Output Disable H X X H
CKE TRUTH TABLE®?2
¢cke

Symbol Command Current State n-l n CS RASCAS WE A1l A10A9-A0
SPND  Start Clock Suspend Mode Active H L X X X X X X X
— Clock Suspend Other States L L X X X X X X X
— Terminate Clock Suspend Mode Clock Suspend L H X X X X X X X
REF Auto-Refresh Idle H H L L L H X X X
SELF  Start Self-Refresh Mode Idle H L L L L H X X X
SELFX Terminate Self-Refresh Mode Self-Refresh L H L H H H X X X

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

H L H X X X X X X
— Terminate Power-Down Mode Power-Down L H X X X X X X X
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OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE A1l A10A9-A0
Idle DESL No Operation or Power-Down¢? H X X X X X X
NOP No Operation or Power-Downt? 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. Vm
ACT Row Active L L H H Vv Vo Ve
PRE/PALL No Operation L L H L vV Vv X
REF/SELF Auto-Refresh or Self-Refresh® L L L H X X X
MRS Mode Register Set L L L L OP CODE
Row Active DESL No Operation H X X X X X X
NOP No Operation L H H H X X X
BST No Operation L H H L X X X
READ/READA Read Start®? L H L H V V. Ve
WRIT/WRITA Write Start®? L H L L vV vV Vw
ACT lllegal®® L L H H V V Ve
PRE/PALL Precharge® L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read DESL Burst Read Continues, Row Active When Done H X X X X X X
NOP Burst Read Continues, Row Active When Done L H H H X X X
BST Burst Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Interrupted, Read Restart After Interrupt®® L H L H Vv VvV Vw
WRIT/WRITA Burst Interrupted Write Start After Interrupt®t1e) L H L L vV vV Vo
ACT lllegal®® L L H H V V Ve
PRE/PALL Burst Read Interrupted, Precharge After Interrupt L L H L vV Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL Burst Write Continues, Write Recovery When Done H X X X X X X
NOP Burst Write Continues, Write Recovery When Done L H H H X X X
BST Burst Write Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Write Interrupted, Read Start After Interrupt@:1 L H L H VvV vV Vw
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt@L H L L vV vV  Vu
ACT lllegal®® L L H H V V Ve
PRE/PALL Burst Write Interrupted, Precharge After Interrupt L L H L vV Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
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 vV vV Ve
ACT lllegal®® L L H H V V. Ve
PRE/PALL lllegal®® L L H L v V. X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
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OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE 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 lllegal L H H L X X X
READ/READA lllegal L H L H Vv v v(18
WRIT/WRITA lllegal L H L L Vv v v(l§
ACT lllegal® L L H H Vv v v(i9
PRE/PALL lllegal®® L L H L Vv Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OPCODE
Row Precharge  DESL No Operation, Idle State After tre 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 trr Has Elapsed L H H L X X X
READ/READA lllegalt L H L H Vv v v(l8
WRIT/WRITA lllegal® L H L L Vv v v(l§
ACT lllegalt® L L H H Vv v v(i9
PRE/PALL No Operation, Idle State After trr Has Elapsed®” 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
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 treo Has Elapsed L H H L X X X
READ/READA lllegal® L H L H Vv Vv v(i9
WRIT/WRITA lllegal@© L H L L VvV Vv v
ACT lllegal014) L L H H VvV Vv v
PRE/PALL lllegal®® L L H L \% \% X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL No Operation, Row Active After torL Has Elapsed H X X X X X X
Recovery NOP No Operation, Row Active After tor. Has Elapsed L H H H X X X
BST No Operation, Row Active After torL Has Elapsed L H H L X X X
READ/READA  Read Start L H L H VvV Vv V18
WRIT/WRITA Write Restart L H L L Vv Vv v
ACT lllegal@© L L H H VvV Vv v
PRE/PALL lllegal®® L L H L \% \% X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
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OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE A1l AI10A9-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 Vo Ve
WRIT/WRITA lllegal®® L H L L v Vo Ve
ACT lllegal®® L L H H v Vo Ve
PRE/PALL lllegal®® L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Refresh DESL No Operation, Idle State After trr Has Elapsed H X X X X X X
NOP No Operation, Idle State After tre Has Elapsed L H H H X X X
BST No Operation, Idle State After tre Has Elapsed L H H L X X X
READ/READA lllegal L H L H v V. Vae
WRIT/WRITA lllegal L H L L V V. Vae
ACT lllegal L L H H v Vo Ve
PRE/PALL lllegal L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

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

Set NOP No Operation, Idle State After tuco Has Elapsed L H H H X X X
BST No Operation, Idle State After tuco Has Elapsed L H H L X X X
READ/READA lllegal L H L H v Vo Ve
WRIT/WRITA lllegal L H L L v V. Vae
ACT lllegal L L H H v Vo Ve
PRE/PALL lllegal L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Notes:

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

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

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

4. The state of the A0 to A1l pins is loaded into the mode register as an OP code.

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

©

13.
14.
15.
16.

17.

18

. This command is valid only when the burst length set to full page.
10.
11.
12.

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

Time to switch internal busses is required.

The 1S42VS16100C1 can be switched to power-down mode by dropping the CKE pin LOW when both banks in the idle
state. Input pins other than CKE are ignored at this time.

The 1S42VS16100C1 can be switched to self-refresh mode by dropping the CKE pin LOW when both banks in the idle
state. Input pins other than CKE are ignored at this time.

Possible if trrp is satisfied.

lllegal if tras is not satisfied.

The conditions for burst interruption must be observed. Also note that the 1S42VS16100C1 will enter the precharged state
immediately after the burst operation completes if auto-precharge is selected.

Command input becomes possible after the period trcp has elapsed. Also note that the 1IS42VS16100C1 will enter the
precharged state immediately after the burst operation completes if auto-precharge is selected.

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

CKE

S
'
[RE

Current State Operation A1l A10 A9-A0
Self-Refresh Undefined
Self-Refresh Recovery®
Self-Refresh Recovery®
lllegal®
lllegal®
Self-Refresh
Self-Refresh Recovery Idle State After trc Has Elapsed
ldle State After trc Has Elapsed
lllegal
lllegal
Power-Down on the Next Cycle
Power-Down on the Next Cycle
lllegal
lllegal
Clock Suspend Termination on the Next Cycle @
Clock Suspend
Power-Down Undefined

Power-Down Mode Termination, Idle After
That Termination®

Power-Down Mode
Both Banks Idle No Operation
See the Operation Command Table
Bank Active Or Precharge
Auto-Refresh
Mode Register Set
See the Operation Command Table
See the Operation Command Table
See the Operation Command Table
Self-Refresh®
See the Operation Command Table
Power-Down Mode®
Other States See the Operation Command Table
Clock Suspend on the Next Cycle®
Clock Suspend Termination on the Next Cycle
Clock Suspend Termination on the Next Cycle

T
>

O
X XX X X1 I X X I XX X I X X 5

WE
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

r TTfrmr— I r* I T * T T T|FCr M r—r—r—

I X|m I rrrr—r—rr I I XTI XIT|r I T I I X|>=
X XX X X X X X X X X X[X X X X X X
X XX X X X X X X X X X|X X X X X

X XX X X X X X X X X X[X X X X X X

X X X X | X
o
o
O X X X X|[Xx
o
o
m

X X X X | X

X X X X
O X X X X

o
o
(@]
o
m

rr— I TIlr T T T T T T I I I IT|r
r T r— I|Xrrr—rrrrrrMr I I I XITXIT|r
X X X X|IX - I rrrrmr IHX
X X X X|X rrrrm—rmr I X r—rm— I X|X
X X X X|X —rm I X X rm—r— I X X|X
X X X X|X T I X X X I X X X|X

X X X X | X
X X X X | X
X X X X | X

Notes:

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

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

3. Both banks must be set to the inactive (idle) state in advance to switch to power-down mode or self-refresh mode.
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TWO BANKS OPERATION COMMAND TRUTH TABLE®2

Previous State Next State

Operation CS RASCAS WE A1l A10A9-A0 BANKOBANK1 BANKOBANK 1

DESL H X X X X X X Any  Any Any  Any

NOP L H H H X X X Any Any Any Any

BST L H H L X X X RIW/A 1A A I/A

| I/A | I/A

/A RIW/A I/A A

I/A | I/A |

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

H H CA® RIW A A RP

H L CA® /A R/WI/A I/A R

H L CA® RIW A A R

L H CA® RIW/A 1A RP I/A

L H CA® A RIW RP A

L L CA® RIW/A 1A R I/A

L L CA® A RIW R A

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

H H CA® RIW A A WP

H L CA® /A RIWI/A I/A W

H L CA® RIW A A W

L H CA® RIWIA /A WP I/A

L H CA® A R/W WP A

L L CA® RIWIA /A W I/A

L L CA® A RIW W A

ACT L L H H H RA RA Any [ Any A

L RA RA I Any A Any

PRE/PALL L L H L X H X RIW/IA/L I/A [ [

X H X /A RIWIA/ | |

H L X /A RIWIA/ I/A |

H L X RIWIANL I/A RIW/ANL |

L L X RIWIANL I/A | I/A

L L X /A RIWIA/ I RIW/AN

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
The device state symbols are interpreted as follows:

2.

| Idle (inactive state)
A Row Active State
R

Read
W Write
RP
WP

Any Any State

. CA: A8,A9 =don't care.

Read With Auto-Precharge
Write With Auto-Precharge
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SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)

POWER APPLIED ===3p-{ POWER ON

—

SREF entry

SREF exit

MODE
REGISTER
SET

PRE PRE-

AUTO
REFRESH

ACTIVE
POWER
DOWN

CHA? <

Automatic transition following the
completion of command execution.

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

As is the case with conventional DRAMs, the
IS42VS16100C1 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 ps. Then, execute the precharge commandto
precharge both bank. Next, execute the auto-refresh
command twice or more and define the device operation
mode by executing a mode register set command.

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

Mode Register Settings

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

Input Pin Field
All, A10, A9, A8, A7 Mode Options
A6, A5, A4 CAS Latency
A3 Burst Type
A2, Al, AO Burst Length

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

CAS Latency

During aread operation, the between the execution of the
read command and data output is stipulated as the CAS
latency. This period can be set using the mode register set
command. The optimal CAS latency is determined by the
clock frequency and device speed grade (-10). 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. Inthese operations, an address isinput only
once and that address is taken as the starting address
internally by the device. The device then automatically
generates the following address. The burst length field in
the mode register stipulates the number of dataitems input
or outputin sequence. In the 1IS42VS16100C1 product, a
burstlength of 1, 2, 4, 8, or full page can be specified. See
the table on the next page for details on setting the mode
register.

Burst Type

The burst data order during a read or write operation is
stipulated by the burst type, which can be set by the mode
register set command. The 1S42VS16100C1 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
(Al1, A10, A9) of the mode register.

A burst write operation is enabled by setting the OP code
(Al1, A10, A9)to (0,0,0). A burst write starts on the same
cycle as a write command set. The write start address is
specified by the column address and bank select address
at the write command set cycle.

A single write operation is enabled by setting OP code
(Al1, A10,A9)to (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.
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MODE REGISTER

ALLALO A9 A8 A7 A6 A5 A4 A3 A2 AL AO Address Bus (Ax)
Mode Register (Mx)
WRITE MODE LT MODE BT BL
M2 M1 MO Sequential Interleaved
BurstLength 0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
0 1 1 8 8
1 0 0 Reserved Reserved
1 0 1 Reserved Reserved
1 1 0 Reserved Reserved
1 1 1 Full Page Reserved
M3 Type
Burst Type 0 Sequential
1 Interleaved
M6 M5 M4 CASLatency
Latency Mode 0 0 0 Reserved
0 0 1 Reserved
0 1 0 2
0 1 1 3
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
M11 M10 M9 M8 M7 Write Mode
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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BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address Address Sequence

Burst Length A2 Al A0 Sequential Interleaved
2 X X 0 0-1 0-1
X X 1 1-0 1-0
4 X 0 0 0-1-2-3 0-1-2-3
X 0 1 1-2-3-0 1-0-3-2
X 1 0 2-3-0-1 2-3-0-1
X 1 1 3-0-1-2 3-2-1-0
8 0O 0 o0 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
o o0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
o 1 o0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
0o 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 O 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1 0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
1 1 0 6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1 1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Full Page n n n Cn, Cn+1,Cn+2 None
(256) Cn+3, Cn+4.....
...Cn-1(Cn+255),
Cn(Cn+256).....

Notes:

1. The burst length in full page mode is 256.
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BANK SELECT AND PRECHARGE ADDRESS ALLOCATION

Row X0 — Row Address
X1 — Row Address
X2 — Row Address
X3 — Row Address
X4 — Row Address
X5 — Row Address
X6 — Row Address
X7 — Row Address
X8 — Row Address
X9 — Row Address
X10 0 Precharge of the Selected Bank (Precharge Command)  RowAddress
1 Precharge of Both Banks (Precharge Command) (Active Command)
X11 0 Bank 0 Selected (Precharge and Active Command)
1 Bank 1 Selected (Precharge and Active Command)
Column YO — Column Address
Y1 — Column Address
Y2 — Column Address
Y3 — Column Address
Y4 — Column Address
Y5 — Column Address
Y6 — Column Address
Y7 — Column Address
Y8 — Don’tCare
Y9 — Don’tCare
Y10 0 Auto-Precharge - Disabled
1 Auto-Precharge - Enables
Y1l 0 Bank 0 Selected (Read and Write Commands)
1 Bank 1 Selected (Read and Write Commands)

2A
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Burst Read

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

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

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

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

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

CLK | [ I

coMMAND _DEREAD oYK

UDQM / \ :

LDQM

DQ8-DQ15

DoUT A2 3 DOUT A3 Yo

DQO-DQ 7

{DouTt A0 Y DouT ALY

L

READ (CA=A, BANK 0)

CAS latency = 3, burst length = 4

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

- HI-Z

Burst Write

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

Next, dataisinputin otherin synchronization with the clock
signal. During this operation, data is written to address
generated automatically by the device. This cycle
terminates automatically after a number of clock cycles
determined by the stipulated burst length. However, the
case where the burst length is a full page is an exception.
Inthis case the write cycle must be terminated by executing

a burst stop command. The latency for DQ pin data input
is zero, regardless of the CAS latency setting. However, a
wait period (write recovery: torL) after the last data inputis
required for the device to complete the write operation.

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

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

v I I I

coMMAND _ Y WRITEX

L

DQ—( DIN O X DINlX D|N2X D|N3)

BURST LENGTH

/

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

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

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

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

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

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

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

CAS Latency 3 2
tPQL —2 —1

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burstlength = 4

CLK |
COMMAND :>(FiEADA oX W act o X
5 ; «troL> s
DQ {Dout 0 X Dout 1) Dout 2){ DouT 3)
. . 4 :

PRECHARGE START € (RP——>

(BANK 0)

CAS latency = 3, burstlength = 4

CLK |
COMMAND  XREADA 0X XACT 0
: I ——— '
DQ : { Dout 0 )X Dout 1) Dout 2) DouT 3) ,
| A ;
READ WITH AUTO-PRECHARGE PRECHARGE START” ! RP >
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Write With Auto-Precharge

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

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

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

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

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

— CAS Latenc 3 2
operation differs depending on the CAS latency setting. H
The delay (tpaL) is tre plus one CLK period. That is, the toAL 1CLK 1CLK
precharge operation starts one clock period after the last +trRP +trP
burst data input.
CLK I
COMMAND  XWRITE AOX X Acto X
PRECHARGE START
DQ—( D|NOXD|N1XD|N2XD|N3) :
> tRP >
WRITE WITH AUTO-PRECHARGE - DAL ——»
(BANK 0) ’
CAS latency = 2, burstlength = 4
CLK |
COMMAND  XWRITE AQX XACT 0

WRITE WITH AUTO-PRECHARGE

DQ — [:)INO X bin1 X Din2 X:D|N3 )_/

PRECHARGE START

Y.

tRP
tDAL

y.

]
)

(BANK 0)

CAS latency = 3, burstlength = 4

Intornratoad <ilirnn <Anliitinrn Inr _  wananaz ieccli ~ram . 1 90N
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Interval Between Read Command

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

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

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

CLK

COMMAND :>(READ A0 Y READ BOY

DQ — ——Dout A0YDout BoOYDout BIYDout B2){Dout B3y

«——>tCCD

CAS latency = 2, burstlength = 4

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

Interval Between Write Command

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

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

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

CLK

‘«——» tCCD

COMMAND :>(WRITE AOYWRITE BOX

\4 Y
DQ —{Din A0 Y Din B0 X Din B1 X Din B2 X Din B3 )

WRITE (CA=A, BANK 0) WRITE (CA=B, BANK 0)
CAS latency = 3, burstlength = 4
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Interval Between Writeand Read Commands

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

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

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

CLK |

«—»'tCCD

COMMAND :>(WRITE AOYREAD BOX

\i \
DQ —{Din A0 X )—Z(Dow BOX Dout BLY{ Dout B2){ DouT B3 }——

HI-

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

CAS latency = 2, burstlength = 4

CLK

«—» tCCD

COMMAND  XWRITE AO)%

y ;
DQ — bin A0 X X )—Z(DOUT BOX Dout BI)Y{ Dout B2){ DouT B3}

HI

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

CAS latency = 3, burstlength = 4
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Interval Between Read and Write Commands

Aread 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 :>(READ A0 WWRITE BOX

U/LDQM \

CAS latency = 2, 3, burstlength = 4

: v
| HI-Z
DQ —————Din B0 X Din B1 ){ Din B2 ) Din B3 )

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

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

If pin A10 is low when this command is executed, the bank
selected by pin A11 will be precharged, and if pin A10 is
HIGH, both banks will be precharged atthe same time. This
input to pin A1l is ignored in the latter case.

Read Cycle Interruption

Using the Precharge Command

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

CAS Latency 3 2
trOL 3 2

CLK

tRQL

COMMAND :)(READ A X

XP.REOX

DQ

{Dour AOXDour ALY Dout A2)

READ (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

PRECHARGE (BANK 0)

HI-Z

CLK

tRQL

A

COMMAND  XREAD A0

DQ

READ (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

{Dour AOXDour ALY Dout A2)

'HI-Z
PRECHARGE (BANK 0) '

Intarnratoad <ilirnon <Aliitinnrn nr  wananaz iecl rArm . 1 .9NN 270 A77A4

21



1IS42VS16100C1

1S9

Write Cycle Interruption Using the
Precharge Command

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

To inhibit invalid write, the DQM signal must be asserted

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

HIGH with the precharge command. CAS Latency 3 2
twi
This precharge command and burst write command must =
be of the same bank, otherwise itis not precharge interrupt toPL
but only another bank precharge of dual bank operation.
CLK |
: +— twoL=0
COMMAND :  XwrTEA0X X Pre0 X
DQM :
§ 5 y
DQ ——Dni A0 X Div ALXDin A2 }Din A3)
: © MASKED BY DQM
WRITE (CA=A, BANK 0) PRECHARGE (BANK 0)
CAS latency = 2, burstlength = 4
CLK
5 « tDPL—>
COMMAND _Y(RrTeA0X X preo X
DQ —( DIN AOX DIN AlX DIN AZX DIN AB)
WRITIé (CA=A, BANK 0) | PRECHARGE (BANK 0)
CAS latency = 3, burstlength = 4

29
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Read Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1S42VS16100C1 can output data continuously from
the burst start address (a) to location a+255 during a read
cycle in which the burst length is set to full page. The
IS42VS16100C1 repeatsthe operation starting atthe 256th
cycle with the data output returning to location (a) and
continuing witha+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 (treb) 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

trRBD

CLK | | ij

«—— tRBD —>

COMMAND _YRerD A0X, W est X
DQ — ( DlOUT A0 |[Dout A0X Dout ALY Dout AZY Dour Ae)m

READ (CA=A, BANK 0) ”

CAS latency = 2, burstlength = 4

BURST STOP

CLK

A

tRBD

COMMAND

READ AOY

X ;ST_X

READ (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

DQ — { Dout A

Dout A0 X Dout ALY Dout A2X Dour AS)—?

Y BURST STOP

Intarnratoad <ilirnon <Aliitinnrn nr  wananaz iecl rArm . 1 .9NN 270 A77A4
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Write Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1S42VS16100C1 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 1S42VS16100C1 repeats the operation starting at
the 256th cycle with data input returning to location (a)
and continuing with a+1, a+2, a+3, etc. A burst stop
command must be executed to terminate this cycle. A
precharge command

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

CLK L1 bl 4 L1 1 | L[ |
. . twBD=0 -
: i <« (RP—
COMMAND _XWRITE AX YW est W preo X

v INVALID DATA

A/
DQ —{ Din A0 X DN AL

READ (CA=A, BANK 0)

Din A X Din ALY 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 (tomp) after one of the U/
LDQM pins goes HIGH, the corresponding outputs go to the
HIGH impedance state. Subsequently, the outputs are
maintained in the high impedance state as long as that U/
LDQM pin remains HIGH. When the U/LDQM pin goes
LOW, output is resumed at a time tomp later. This output

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

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 |

coMMAND _ Y{READ A0 )

UuDOQM 5 /

LDOQM

DQ8-DQ15

Dout A2){ DouT A3)HIZ—

DQO-DQ 7

{Dout A0Y DouT A1) l

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

CAS latency = 2, burstlength = 4

DATA MASK (LOWER BYTE)

. HI-Z

2A
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Burst Data Interruption U/LDQM Pins (Write
Cycle)

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

TheS42VS16100C1 willrevertto accepting inputas soon
as

that pin is dropped to LOW and data will be written to the
device. Thisinput control operates independently on abyte
basis with the UDQM pin controlling upper byte input (pin
DQ8to DQ15) and the LDQM pin controlling the lower byte
input (pins DQO to DQ7Y).

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.

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

CAS latency = 2, burstlength = 4

CLK | L1 L1 |1 L1 1 L1 L1 I
COMMAND MXWRITE A0
UDQM /] \\ :
tDMD=0
LDOM / \
y E
DQ8-DQ15 4 X Din ALY Din A2 ) Din A3 )
DQO-DQ7 { Din A0 X )24 X DinA3 )

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
burstread cycle operates normally, but the write cycle only
writes a single data item for each write cycle. The CAS
latency and DQM latency are the same as in normal mode.

CAS latency =2, 3

CLK

COMMAND MXWRITE AOX
Y

DQ /‘ DIN AO )

WRITE (CA=A, BANK 0)
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Bank Active Command Interval

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

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

ce« | L 1 J 4 1 1 LI 1
‘- tRRD ,
COMMAND :>(ACTOX Y AcT 1 Y
BANK AC%IVE (BANK 0) BANK ACTIVE (BANK 1)
cew |1 4 1 1 1 L4 1 I
‘- tRCD ,
COMMAND :>(ACT o Y M READ 0){
BANK ACTIVE (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 1IS42VS16100C1 enters clock period (tcka) has elapsed.

suspend mode onthe next CLK rising edge. Thiscommand
reduces the device power dissipation by stopping the
device internal clock. Clock suspend mode continues as
long as the CKE pin remains low. In this state, all inputs
otherthan CKE pinare invalid and no other commands can
be executed. Also, the device internal states are maintained.
When the CKE pingoes 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). Thusthe
maximum time that clock suspend mode can be heldis just
under the refresh cycle time.

5 / 5 .
CKE \ /

coMMAND _ X READ 0 Y

DQ { DouTt OX DouT 1 XDOUT 2 X DOUT 3 )
READ (BANK 0) CLOCK SUSPEND

CAS latency = 2, burstlength = 4
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OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

T0 Tl T2 T3 . T10 T17 T18 T19 T20
oK | | | L | L1 | | | |
- toHl [« 7
— 1k—>  le—ttoL (
o et )
. b L
I AR SNV IARNNYIA ANV ANNVIARNNY AR
1CS Je—>1et {CH v
RAS N/ N/ / \ |/ \ | /
- tCS Te>>r {CH " 1
S 40 e N e Y A AR
B tcs‘ >t teH . .
WE \ | /[ /| \] |\ / / |\
" PR P
AG-AS [ [ oo X row X
e A ™ = = g R
AL0 /BANK|0&1‘ \ | | }I}I | }U )S_CjDE | X RQWX |
e Py tAH BANK1
AL }l}] }U X coe X
I i B0
DM HIGH JJ JJ \
( (
D
? ) J
— %%BME < tRP e fRC tRe < veD ttRRACS
<PALL> <REP> <REP> <MRS> <ACT>
B Undefined
CAS latency = 2, 3 [] pon't care
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Power-Down Mode Cycle

T0 Tl T2 T3 ) ) ) Tn Tn+l Tn+2 Tn+3
ek | I I L L Ly 1 I I I I
—! {CHI [« J) ) J)
{CKS 1e—>{e— tCK —| > 0L |[«—11CKS N {CKH
\

CKE T/C ICK? N \ [ /( tCKA —>!
_ _leserettoy . [
VRSNV ARVARVAAVARVARVARVARRNYIA RN
o fCS Je—>let tCH p
s \ | 4 I \ | /

tCS T€>rt tCH . p
o 71X ] I 7T\

{CS T¢—>let tCH P P
WE (NI J J / 1\

AO-AY | | | H H I{I( | | %T& |
AL0 m }I,I{ II II XX

| BAVKOOR £ | | P }}f{ })f( | | B |
M1 XBAIIIKIX [ ” ” X ' X
BAKD ”” ”,, ”' L
DQM ” ” [
4 4
[ [—
D
0 ]
EXIT
. o e PONER DOWNNODE —————e-POINER DOUN NODE 21— %S
<PRE> <SBY> <ACT>
<PALL>
B undefined
[] pon't care

CAS latency =2, 3
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Auto-Refresh Cycle

T0 Tl T2 T3 . Tl . m . Tn Tn+l
ek | I I L] | L) L 1 I I
1CKS e — ™M [l p
ke _f Jj
sttt « ( .
SV AR NNVIARNNYIARNNYIA NNV ANV IA R
{CS 4e—>le—>} tCH ( I 4
RAS AN A \ |/ /I}I \ |/ }I}I [ NI/
05 Tt teH . . .
c e 4w e N Ve mn /A /4 ) wem—
103 Fe>eot {CH . . ,
s U S 40 v 4 W AR AR
I I a
ABAD ] | Xon X
| tAs;i‘tAH | | I,I{ | II | : X|X |
AL0 BKD& L\ ROW
| | / | / | BKE |
ML J I L A X
’” ”, BANKD
DO }l}I |
( ( (
. J J ]
tRP >l tRC « tRC « fRC N {RAS
< tRC
<PALL> <REF> <REP> <REP> <acT>
B Undefined
CAS latency = 2, 3 [] pbon't care
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Self-Refresh Cycle

T0 Tl T2 T3 ] . Tm Tm+l Tm+2 Tn
ek 1 N N N Y T O B
{CKS fe>je— ICK—_: to :_ >-{CL — tCKS {CKS > P
CKE _/:—— KA —>] {_' ﬂ 1[[ / j}
st p . N «
s AN/ [\ /L ] I ARVARVA AN,
o 1CS 4e—>fe>} {CH p ,, [
S U N - N
{CS ¢t teH p p [
s ) N - ™
{CS T {CH (0 [ s
i U — e - VAR
IL L
A0-A9 [ I
| usjolotu | | / | | | . |
AL0 Sooui\ /I;I )l)l
| | | | f f | | | f |
ALL I I I
Y Y )
(L /L /L
QM I I I
J pJ /)
[ (
D
¢ J )
EXIT
tRP >l SELF REFRESH MODE ——»{¢— SFLF —pl¢———— fRC ——————>l«—{R¢ —
REFRESH
<PALL> <SELP> <REF>
B Undefined
CAS latency = 2, 3 [] Don't care
Note 1: A8,A9 = Don't Care.
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Read Cycle
T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | | | | | | | | |
- (oo [«
(OKS jeorfe— 0K —>|  l—tiCL
CKE _/ ; {CKA —>
{CS 1>t {CH
= 4
SV ARNNVIARNNYIAAVALAVARNNIVIAR NN -
{CS e—slet- tCH
RAS Ny / |\ \ |/ \ |/
{cs {CH
CAS [\ \ |/ /1 \ / 1\
{CS 1! fCH
WE [/ |\ / |\ A/ / |\
tAS T€>{¢>r tAH 1)
A0-AS X ron X Xeowmm X row X
5 Jesfe BANKOAND L
AD X ROWX \NOPRE / X X X o X
s Jeosfeo 84 B P OCR1 BANK
T e XX €D S
BANKO BANKO " BANK O BANKO
| 1CS 4e>1<—towd o !
DQM \
«—{AC — tAC le—tAC <« tAC
«tOH < {OH < {OH 4" [«tOH
DQ DoUTm DouT e DouT m+2%00m m+3@
Lz | I |<— tHz
«— [RCD «— fCAC > «— tRQL >«—RCD
— tRAS >l [RP »le—RAS
— fRC »e—IRC
UC>  <READ> :F',TLE; <A
@ Undefined
CAS latency = 2, burstlength = 4 [] Don't Care
Note 1: A8,A9 = Don'’t Care.
Intarnratoad <ilirnon <Aliitinnrn nr  wananaz iecl rArm . 1 .9NN 270 A77A4 11




®
1IS42VS16100C1 I $

Read Cycle / Auto-Precharge

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
- {CH [«
{CKS Jerfe— toK —>| —>CL
CKE _/ ,1 {CKA —>
{CS 1> {CH
S ARNNYIARNNYVARVAAVARVALAVARNNY AR
fcs fCH
RAS N / |\ \ |/
fcs fCH
oS 71\ \ | / [\
{CS He—>let tCH
WE /1 \ /1 \ /| \
tAS > {AH [0}
ADAS Xeon X ) U ¢ X o X
1AS Jeplent tAH
ALD @@( /AUT(l)PRE\ Y ron X
S s} BANK 1 BAIK 1
s X)X XX
BANKD BANKD BANKO
| {CS e><— (01D (cH |
DQM \
«—1AC — tAC «—1AC «— tAC
4" l«tOH [«10H <« {OH "‘ [«tOH
DQ W poutm Dout m+l Dour m+2h Dout m+3@
1Lz > ! I tHz
[€— RCD ——————>j¢— {CAC ——— | «— tPQL «—1RCD
l— {RAS >ie— {RP < {RAS
— {RC »<—{RC
<ACT> <READA> <ACT>

@ Undefined

CAS latency = 2, burstlength = 4 D Don't Care

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

CAS latency = 2, burstlength = full page

T0 T1 T2 T3 T4 T5 T6 T260 T261 T262 T263
K| | | | | | | | | |
—> {CHI [«
tcKs <«— {CK —>| < tcL
CKE _/, {CKA —>
- {CS 1>« {CH rd
SV ARNNVIARNNYIARVARWARVARNNVANVIAR
1CS 4e«—>«—>+ {CH
s \ [ /=77 7T [
| tcsqoeodi | | | | | |
CAS JARY \ | / /
| tosfesteotion | | | L
WE /1 \ / |\ \ [ /\
| 1AS >« tAH | M
AO-A9 )QOP( X couum X
[ s Lol ] | | | | | 1
A0 )( \ | / \
U Jeferf | NOFRE ] | | | | BAK 00R 1
AllL \BAK o/ \| BuKO / \| B4KO
| tcs oMD 4—}tCH
DQM \
<«—{AC [« tAC «—{AC «— tAC <«— tAC
«tOH <« tOH- [« tOH [«tOH «tOH
DQ Dour O DOUT O Ot m DouT Om Dow—_
fLz I [«— tHZ
l«— {RCD > fCAC <—1{RBD >
(BANK 0)
l«— tRAS tRP
(BANK 0)
[«— tRC
(BANK 0)
<ACT 0> <READ0> <BST> <PRE 0>

OO

XX

X Undefined
|:| Don't Care

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

T0 1 iy) T3 T4 5 6 7 T8 9 T10
ck ] I L_F 1 I I L1 I I I
—>| {CHI [«
tcKs tCK —>| < tcL
CKE _/, {CKA —>]
{Ccs {CH
s _A 7T\ LA\ 7T\ LA\ 7T\ L\ [/
tcs tCH
RAS | A1 /£ | / |\ AL L | /| \ AL L | \ | /\ |/
tcs tCH
CAS | / |\ | N/ /| \ I N /| \ | /|| \——
tcs tCH
WE /1 \ / |\ | \ /A W4 / [\ A\ £
I s tAH I &) I @) I
AO-A9 X row X Yoo X row X XcoLuvX X row X
| s lolestin | AUTO PRE | | AUTO PRE | |
A10 X row X X XOCanX X XA\ [ / XF X\ | /
| 4 demles ] tAH | NO PRE | | NOPRE  BANKOORL | | BANK 0 OR 1
L
Al N\BANKO \BANKO /" 7BANK T\ /BaNK1\ \BANKO /' \BANKO /~ /BANK 1\
| | tcs tQMD I tCH
DQM \ / \ /
<«— tAC [e— tAC—> «— tAC l«— tAC
[« tOH »| [« tOH-> < tOH < toH
DQ Dout Om m Dout Om+1 Dout 1m Dout 1m+1 I ——
1z | «— tHz iz — tHz
«— tRRD
(BANK 0 TO 1)
l«— fRCD tcac tRCD tcac le— tRCD __|
(BANK 0) (BANK 1) (BANK 1) (BANK 1) (BANK 0)
Ao fBANK (BAK0)
4_(3/%% 0) (B/II\I& 0)
tRAS tRP —
(BANK 1) (BANK1)
trRC
(BANK 1)
<ACT 0> <READ 0> <ACT1> <READ 1> <PRE 0> <ACT 0> <PRE 1>
<READA 0> <READA 1>
@ Undefined
CAS latency = 2, burstlength = 2 [[] pon't Care

Note 1. A8,A9 = Don’t Care.
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Write Cycle
70 Tl T2 T3 T4 TS T6 T7 T8 9 TIW0
T I I I I | I I I I
—>{ {CHI [«
tCKS <«— {CK —>| <« {CL
CKE _/C {CKA —>|
o {CS T>[¢>t {CH
SV ARWNIYIARNWNVIARAVARVARWNWI AR W AR
tcs >t {CH
RAS N4 / |\ \| / \ |/
fcs tCH
CAS AR \ |/ /| \ /| \
{CS {1 {CH
WE /1 \ \ | / \ |/ / |\
{AS T¢—>«—>r {AH (1)
AQ-A9 X row X XeouumnX X row X
R | BKOADL |
A0 X ron X \orre / X X X row X
s Leoles} BANK L BANKOOR1 BANK
it XXX X WX X
BANKO s 1 BAKD 1oy BAKD BANK
! N | |
DQM T )4
{DSte>{« DH»]DS{e>|« {DH >fiDS{ete DH »{{DSeore- (DA
DO X Dum b DN+ ) DWDWWB}
| T by T T
l¢— tRCD ————— > |<— {DPL —>| e——————RCD—
l«— {RAS >l {RP < tRAS —
le— tRC > tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
B Undefined
CAS latency = 2, burstlength = 4 [] pon't Care

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

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | | | | | l | | | | |
-l teH [
{CKS Je>le— tck —>| < fCL
CKE _/ . foKa —]
{5 f->{t CH
< T
SV ARNNYIARNNYIARVARVARVARVAR NN VAW
{CS 4e—>fe—>t CH
RAS \ N / |\ \ |/
{5 Jerfer} toH
CAS /1 \ \ |/ /| \
{65 Jepfes} toH
WE {1\ \ |/ /| \
tAS 11 tAH (1)
AG-A9 X row X XcowmnX X row X
tASHerlertHAH
AL X ron X /iTorRe\ X ron X
tAS {eplerttAH BAII\IKl BAI\IIKI
L XeuwiX X_X XX
BANKO ics BANK 0 . f BANK O
| ;4—> < CH |
DQM \ /
{DSfe>1¢ (DH{{DS{ex(« IDH DS {erte- DK (DS ferte- Dt}
DQ X o YO onm XX DNMdDmm%}*
T T T T T
«— tRCD ———— — tDAL » tReD—
— tRAS > [RP >l¢ [RAS —
— e > tRe —
<AcT> <URITA> <ACT>
@ Undefined
CAS latency = 2, burstlength = 4 [7] pon't Care

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

T0 Tl T2 T3 T4 5 T258 T259 T260 T261 T262
oK | | | | | | | | | | |
-l {CHl [«
{CKS fe>le— tCK —>, «—>{CL "
CKE Sl i |
stk .
ST T[T TV LA LTTN
10 >l {CH P
= U a— g ] AR a—
tcs teH .
% |/ ] AAYAR
163 Jeplet CH .
7\ | / ] \| A\ /
tAS > tAH (1) i
AC-A9 X row X ) G [
1S Leplen! 1AH U,,
MO ) €D § \ |/ I \ |/
145 Jeplerf thH NOPRE . WK OR T
Al \aa 0 f \ BHKo / [ \| BAKO /
| tcs 1CH
- ( ([
J
tDSferfetDH IDSi‘-N-tDH-»tDS {DH-»|iDSevle- tDH
DQ X Ditn k *Dw ol ;O DINOm#2 DNOm-lJCXDwOm)O( X
T I | |
[— RCD ————— [«— tDPL >
l— tRAS »<— RP
[«— RC
<ACT0> <URITO> GBS <PREC
@ Undefined
CAS latency = 2, burst length = full page [] bon't care

Note 1. A8,A9 = Don'’t Care.
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Write Cycle / Ping-Pong Operation

TO T1 T2 T3 T4 15 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
—> {CHI [«
tCKS < fCK —> <> {CL
CKE _/, fCKA —»
1CS 1< fCH
s TN\ /TN AN\ /7T LA /7TN\ | /
fcs >t {CH
RAS AN / I\ A\ / N |/ \ | /
el | ] |
CAS /| \ NI // L/ |\ / |\
| tcs tcH | ‘ |
WE / 1\ N /7] \ N /N /7S | ——
| tAS -<—>l€>T tAH i) )
A0-A9 ROW
) ( X)OLIUMN ROW Xcown) ROW
| wslololm | AUTO PRE \ | AUTO PRE
10 )( X XOGe QA (ron)
| sttt NO PRE NOPRE  BAIK00R
| 1
All AWK f \eako/™ /KN Tk \eAwo/ \ sako /
tcs < tCH
DOM {
DS —>{«{DH»|tD <« {DH>{IDS1>| < tDH> (DS 13 < DHH|LDS [>1¢ tDH»] IDSHe>le IDHH] tDSt>{« tDH DS <{DH
DQ X Din Om H;N 0m+1)@[;N0m+2b DIN 0m+3H‘D|N m H;w 1m+M[;N 1m+2HD‘N 1m+3;ﬂI
T T T T
«— RRD > |<7 tDPL le— tDPL —
(BANK0TO1)
RO ] e IRCD e fRCD __
(BANK 0) (BANK 1) (BANK 0)
R (BAEE ) ) (Bm? 0
R
B G
 IRAS
(BANK 1)
RC
(BANK 1)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
@ Undefined
CAS latency = 2, burst length = 2 [] pon't care

Note 1. A8,A9 = Don’t Care.

AQ
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Read Cycle / Page Mode

70 Tl T T3 T4 T5 T6 T7 T8 9 TIO0
e | | | | | | | | | | |
—>| {CHI [«
tCKS «— {CK —> «—>r{CL
CKE _/,: tCKA —
- {CS 74>« tCH
s_/ [ NLZL/ [ \ALZL/ |\ AL/ AL/ | \\ 1L/ |\
{CS et tCH
RAS \ | £ / |\ / |\ /| \ \ |/
tcs > tCH
CAS 1\ \| / \ |/ \ |/ / 1\
{CS &> tCH
WE /| \ / |\ / |\ / |\ \ | /
tAS Te>r>r tAH (1) () ()
AO-A9 X row X ) D ) G ¢ XooLu o
S ke 24 | | WTOPRE | BAKOANDI
AL0 X row X \ Norre / \ Norre / X X X X
th5-Jesfesl BANKL | BANK L NOPRE BANK O OR1
AlL ) B ¢ X X X X X aik X Xeawt X
BANKO BANK O BANKO BANKO BANKO
| fcs <«—tQMD tCH |
DQM r /[
— B [ T [— hC—>| [e—taC—>| [— tic—>] |«— tac—|
<-{OH "‘ [<-tOH <-{OH 4" [« tOH < OH <«10H
DQ Doutm % DouT m+ DouTn % DOUT Pt DouTo DOUT 0+
fLz I I '<—lHZ
<«— tRCD > tCAC fCAC «——{AC— >« RQL———
«—{RAS »<«— {RP
<«— (RC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
B undefined
CAS latency = 2, burst length = 2 [7] Don't care

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

T0 Tl T2 T3 T4 T5 T6 T7 T8 9 T10
ek ] | | | | | | | | | |
tCKS « ICK__: e j_ >r-{CL
CKE _/,: {CKA —>1
{CS 1>} {CH
s N\ T\ T\ T\ 7T\ /7N
1CS 4e—> tCH
RAS N/ / |\ / |\ /| \ \ | /
tCs tCH
CAS | [/ |\ \ |/ \ | / \ | / / |\ |
1CS e tCH
WE [\ / |\ / |\ / |\ \ |/
{AS T[> tAH ) ) ()
AQ-A9 X ron X XcownmX XoowmnX Xeowox
18 e plent | | WIOPRE | BAWKDAW
A0 X row X \ lorre / \ Norse / X X X X
sttt | BAK gk NOPRE NOPRE BANK0CR 1
ALl Yeur X X X X X xema )X e X
BAVKO BANKO BANKD BANKO BANKD
| 1CS +e»e— toMD {CH e« tQMD —>»|
DQM \
[« tAC
{0t
DQ : DouT N
1Lz 4 tLZ 4>
«—ROD — >« (A ———— >« (A ———— >« lCAC——— >« RQ
«— {RAS >l {RP
<«—{RC
<ACT> <READ> <MASK>  <READ, ENB> <PRE>
<READA, ENB> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [] pon't care

Note 1. A8,A9 = Don’t Care.

50N Intearated <iliron <nliitinn 1Nr — wWww/ ieci rONMN — 1-QNN-270-A77A4



1IS42VS16100

C1l

1SS

Write Cycle / Page Mode

CAS latency =2

, burst length = 2

T0 Tl T2 T3 T6 T7 T9 T10
oK | | | | | | | |
—>{ {CHI [«
tCKS < ICK —>| <« {CL
CKE —/,‘ tCKA —>
o {CS 1¢ {CH
s 71T\ /7 T\ \\ | Z/ 1 \A\1Z/ |\
tcs > tCH
RAS N L/ /| \ \ |/
tcs >e—>r {CH
CAS 1\ \ \ |/ /
1CS ferlet ICH | |
WE /1 \ AN \ | / \
{AS 1e—>[«>r tAH (1)
AO-AY Row X X coLumy ) G
185 Leple s | | AUTOPRE BKOADL |
A0 (Fon) NOPRE XX X
s feslol v | BANK 1 ' \OPRE BAKORL |
All <BANK1 >( X X J X J BANK 1 X J BANK 1 X
BANKO BANKO BANK BANKO
| tcs |
DQM {_' /
DS, < tDH»| (DS {e» < IDH»{tDSlex < tDH
DQ X Dwn dDwnﬂJO DiNo mwml%
| | | | |
«—(RCD —————>| <+~ [OPL —
«— tRAS »<— {RP
<«— {RC
<ACT> <WRIT> <WRIT> <PRE>
<WRITA> <PALL>

@ Undefined
|:| Don't Care

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

T ) Il 73 T4 T5 T6 L 8 9T
| | | | | | | | | | |
- fCH [«
tCKS «— {CK—> < tcL
CKE _/,‘ tCKA —>
- 1CS 7>t {CH
s /TN [\ AL/ |\ AL/ | AL/ | \ALLS | N
{CS 4>t ICH
RAS M/ / |\ / |\ /| \ A/
tcs fCH
s 7 T\ N/ NI/ N/ 71\
{CS He—>f«—>r {CH |
WE {1\ A/ A/ A |/ \ |/
{AS 1> tAH ) ) (1)
AG-A9 X rou X XcowminX XeowinX XeowinoX
1S Lol | | ATORRE | BAKOADI
AL0 X row X \ torse / \ e / X X X X
a5 Lefest 14 BAK | BANK L NOPRE BANK 10R0
ALl Yok X X X X X X suike X X suic1 X
BANKD BANKD BANKD BANKD BANKD
| {Cs fCH
DQM r ;F 7T\ /
tDS}> 1« tDH-»]{DS{e>{« (DH »iDS}er{« DH >] {DS{er{« tDH»{tDS}er{« IDH
DQ ) €D & C & T X Dno Dot
I I I I I I
R — [« topL —>
«— {RAS >« {RP
e
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [[] pon't care

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

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | | I I | | | I I |
—>| {CHI [«
tCKS < fCK —>| «—>tCL {CKS 4> {CKH
CKE _/,‘ fCKA —»| \ ‘\ /
{CS 1¢>{«> tCH
s_/A N/ | A\ L VAR N // 1\ A\ 1/
165 st {0H | A\ |
RAS N\l / /| \ \ \ | / \ | /
tcs > fCH \
cAS 1\ \ | / \ / |\ / |\
[y T 1 1 |
WE /| \ / |\ \ \ |/ / |\
tAS T[> tAH (1) \
AO-AY row X XcowunmX | ROW
USleolesln | ATOPRE | | |1 | ewwomor |
ALD Rl X X I XN Moo X
| s Lol | NOPRE | | | \ | BANKOOR 1 | BANK L
Al ) G X suiki X \ BANK L X X
BANK O BANK 0 | tcH \ BANK 0 BANK 0
| {CS e—>|<— toMD | ]
DQM \ /[ |
«—1tAC [«— tAC —> j
< tOH l«1OH
DQ Doutm Dout ml @
Lz I I «— tHZ
[¢— tRCD > tCAC >
le— tRAS <«— tRp —> <«— tRAS—
l— tRC fRC —
<ACT0> <READ> <SPND> <SPND> <PRE> <ACT >
<READ A> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [] pon't care
Note 1. A8,A9 = Don’t Care.
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Write Cycle / Clock Suspend

T0 T1 T2 T3 T4 75 T6 T7 T8 T9 T10
K | | | | | | | | | | |
> {CHI [«
{CKS Je—>{«— tcK —> «—>{CL CKS 4> <>HCKH
CKE _/,‘ tckA —> \ \ / /
| lesperetten
s/ NALZL/ | \A /\\| | /I \ AL Z/ [\ A\ Z/ ]\
tCS He—> tcH
RAS N4 /1 \ |/ \ | /
tcs »! {CH \

CAS /1 \ N\ | /| /| \ / |\
| 1CS Jerlet (CH | |\ ‘ ‘

WE /1 \ N/ \ [/ /| \_

{AS 1e—>1«—>r tAH )
AC-A9 X row X ) T ¢ | RO
| wslololm | AUTOPRE || R
AL0 X row X XX \ XX Xeon X
| s dolot i NOPRE \ BAK0 R BANKL |
ALL ) I ¢ X st X \ Xﬁ@( X~ X

BANKD T KD BAKO
s {

DS 4 <«—>1 IDH DS tDH
DQ * Dim X DL

< RCD ————— > < [DPL—>|
[e— IRAS >« (RP ———>«—IRAS
[« RC ><«— {RC
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [ ] pon't care

Note 1. A8,A9 = Don’t Care.

EA Intearated <iliron <nliitinn 1Nr — wWww/ ieci rONMN — 1-QNN-270-A77A4



1IS42VS16100C1

1SS

Read Cycle / Precharge Termination

T0 T1 T2 T3 T4 T5 T6 T7 T8 T10
ok | I | I I | | | | | |
—>{ {CHI [«
{CKS Je>le— tcK —] «—>riCL
CKE —/ ,‘ fCKA —>]
| _fesperret o
s_/ N/ A\ I\ A\ /L L/ \\ L
tcs tcH
RAS \ |/ / |\ \ |/ \ |/ / |\
tcs tcH
cAS 1\ \ |/ / |\ / |\ \ |/
{CS 4e—>le—>f ICH |
WE /1 \ /1 \ \ | / / |\ / |\
tAS >« tAH (1) (1)
AO-A9 X row X XcownmX X row X XcownnX
vs oot | | | AUTO PRE
AL0 Xron X \ / \ | / ) ED XX
1S e slesl tat NOPRE BANK DOR 1 BANK 1 NOPRE
AlL \euio [/ \ s / \ a0 / X X Nauik X
BANK 0 BANK 0
tcS <— {QMD <« {CH | |
DOM \ /[
le—tAC [— tAC <« AC <« tHZ
< tOH < tOH < {OH
DQ DouT DouT e DoUT M2
1z '
[«— {RCD fCAC > l«— (RQL ————————>|<«— R ———————>[«—{CAC—
le— TRAS <«— fRP —————>»|<«—1RAS
l— tRC <«— RC
<ACTO> <READ 0> <PRE 0> <ACT> <READ>
<READA>
@ Undefined
CAS latency = 2, burst length = 4 [] pon't care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Precharge Termination

70 T T2 T3 T4 T5 T6 T7 T8 79 T10
o | | | | | | | | | | |
toxs ox—] ™ [l
CKE _/,‘ {CKA —>|
{CS T¢>{«>} tCH
s AT\ /T A\ T\ T\ L /T | /
tcs >t fCH
RAS AN /| \ \| / \ |/ / |\
tcs »t {CH
CAS /1 \ \ | / \ / |\ \ | [
| {CS -feslest toH | | | | |
WE /1 \ \ | / \ |/ / |\ \ | /[
tAS 1> tAH (1) [
AO-AY X rou X XcownnX ROW X cowmnnX
| osloloodw | | | | | wmoee
" )( \ | / \ | / €D X_X
tAS e > tAH | NOFRE | | BANKIOORl l BANK 1 | NOFRE
All oo/ \| Bako /' \ 8o/ X X Xea X
tcs o | [« LCH, BA’YKO [CSBANKO
DQM {—’ A X \—
tOH tDH -{DH tDH
DS tDS tDS DSe
DQ ;_D’MN 0m+1}d_;N 0m+2 b X }mom

[€— tRCD —————— >

< RCD ————>

— (RAS ><— {RP >« RAS
“— trC «— RC
<ACT 0> <WRIT0> <PRE0> <ACT> <WRIT>
<WRITA>
@ Undefined
|:| Don't Care

CAS latency = 2, burst length = 4

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

T0 Tl T2 T3 T4 T5 T6 7 T8 T9TI0
cK ] | | | | | | | |
tcKks tcK —_: 1oHl 1 tcL
CKE —/, {CKA —>
tcs {CH
s S VAR SNVYARWARWARNN WA RN VAR W
tcs tCH
RAS N\ £ /| \ \ | / \ | /
| tesdertion | | | | |
CAS /1 \ \| / / |\ / |\
| _cspeenticn | | | | |
WE /| \ /| \ \ | / /| \
| tAS tAH | (1) I | | |
AO-A9 X row X XcoLum m¥ X row X
| tsloleslin | AUTO PRE | | BANKOANDL | |
AL0 ) D, 4 X X XX KR X
| tas e}t NO PRE | | BANKOOR1 | BANK 1
AlL Xeank X X k1 X N ED X X
| BT [ o 1T o Jeopon BAKO | B
UDQM N // L
| | | tcs tQMD tCH | | |
LDQM A\ [/ ADLX \
[«— tAC [ tHzZ [ tA <— tAC
ftz | feton t2\ | [« <+ toH
DQ8-15 DouTm DOUT m+2 DoUT m+3%
[— tAC [«— tAC
tﬂ [« tOH «tOH:IM
DQO-7 DOUT M Dour m+1. KX
le— tRCD tcac toMD tRQL <«— tRCD
le— tRAS tRP tRAS
[«— trRC tRC
<ACT> <READ> <MASKU>  <ENBU, MASKL> <MASKL> :F?ELEI; <ACT>
<READA>

XN

¢

5
XS

X} Undefined

CAS latency = 2, burst length = 4

|:| Don't Care

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

T0 T1 T2 T3 T4 T5 T6 7 T8 T9 TI0
cK | | | L | | | | | |
CKS < ICK__: 1OH 1 tcL
CKE —/, {CKA —>|
tcs tCH
cs S WA R SNVYARWARWAR W WA R N VA R W
tcs tCH
RAS N1 A / |\ \ | / \ | /
| csfenterton | | | | | |
CAS / |\ N\ / / |\ / |\
b e 8 P ey ] | |
WE / |\ N\l / \ | / / \_'7
| tAs tAH | 0] I | | |
AO-A9 X row X XcoLummk X row X
| wslolosln | AUTO PRE | | | BANKOANDL | | |
AL0 K row X ) 4 A XX ) o X
| s feslesttat NO PRE | | | BANK00R 1 | OAK L |
A1l XBank X X Bkt X NETD X X
| BANKO l BANKO tCH BANKO | BANK O |
| 1CS te—>f | ]
UDQM \ "\ | /
I e e | I —
LDQM A /[ \ALZ
tDs tDH
DS tDH [ DS 1< tDH
DQ8-15 X onn X XDjimet Xowm:s X
tDs tDH L K tDs tDH
DQO-7 X onm X X Dnms3 X
T T T T T T
[«— tRCD —————— > [«<— {tDPL —>| [«<— tRCD
le— tRAS tRP tRAS
[<— (RC tRC
<ACT> <WRIT> <MASKL> <MASK> <ENB> :F?ARLEL>> <ACT>
<WRITA>
B Undefined
CAS latency = 2, burst length = 4 [[] ontt care

Note 1. A8,A9 = Don’t Care.
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Read Cycle, Write Cycle / Burst Read, Single Write

T0 T1 T2 T3 T4 15 T6 T7 T8 T9 T10
CK | | | | | | | | | | |
tcks tCK—_: e teL
CKE _/ foxa —»]
{CS 14>« {CH
VAR SNVYARWNYIAAVALAVARVARWA RNV ANY,
{CS e tCH
S = el s s s
tcs tCH
CAS /| \ \ |/ \ | /7T \
| tesdesfestton | | | | |
WE / 1\ / |\ \ | /\|/
| tAS 4>« tAH (1) (1)
A0-A9 X row X XcowummX XeownnX
A | | | | | | wropRe  BAKOAND!
AL0 X row ( \NOPRE / X X
| 15 deshesh tAH BANK 1 | | | ’ | NOPRE  BANKOOR
AlL Xeak 1 X X X ) €I . €T
BANK 0 BANK 0 BANK 0 BANK 0
| ICS 4> <— tQuD tcH
DQM A\ ﬁ \ | /
«—tAC — tAC [e—tAC «— tAC tDs
& tOH [« tOH |« tOH 4" [« tOH tDH
DQ DouTm DouT Dout m+z% DOUT 143 DR —
1z ' ' etz
«— tRCD »le— (CAC > l«— tDPL —>
l«— tRAS »>le— tRP—
l«— tRC
<ACT> <READ> :V‘Q’FET‘TT; :;’ELE;
@ Undefined
CAS latency = 2, burst length = 4 [[] pon't care
Note 1: A8,A9 = Don'’t Care.
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Read Cycle
T0 Tl T T3 T4 5 T6 T7 T8 79 T10 i1 T12
oK ] I I | | | | | | | [ T N
- fCH [«
{CKS fe>1e— tcK —>| «—1CL
CKE _/,‘ 1CKA —>1
{CS 7> tCH
SV ARNNVIAAVARNNYYAAVARVARVARNNYIAAVAR WV
{CS 4etet ICH
RAS N/ / |\ \ |/ \ |/
tcs tcH
CAS {1\ \ |/ /| \ / |\
T T ke [ T T -
WE [\ / |\ N\ / / |\
tAS > tAH (1)
AC-AY X rou X XcowmnX X ron X
IR | | | | | R | |
A ) €D 0% 4 X A X
s ool | | BANK L | | | L BANK
Al ) L) § X X X eu1 X X X
BAVK BAVKD o BAVKD BAVKO
| | 1CS4e>le—touD | |
DQM A\ 7
[—1AC [— tAC —1AC [— tAC
4" [« tOH {OH [« tOH [« tOH
DQ ‘_’W bourm Ry ' A Domm+3@
iz ' I I |<— tHz
[«— tRCD <«— {CAC > [— RQL—————>| [«—tRCD—
— fRAS »ie—(RP <« RAS—
— e >le—tRe—
<ACT> <READ> :;’ELE; GcT>
@ Undefined

CAS latency = 3, burst length =4

|:| Don't Care

Note 1. A8,A9 = Don’t Care.

A0
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Read Cycle / Auto-Precharge

T0 T T T3 T4 T5 6 T T8 79 T10 Tl T12
ax L] | | [ I I | | L
{CKS +eple mK—_: (e i fcL
CKE —/ ,‘ fCKA —>
fcs 1>t tcH
s /N VI | VIVIVI IV IVIVIALL
{CS e—ple>t tCH
RAS N / 1\ A\ /
tcs > {CH
cAS [/ 1\ \ |/ / |\
N L L L]
WE / \ / \ / \
tAS €T tAH )
A-AQ Xron X cowm’ X o X
| sl | | owome | | | | L]
" )( 7T\ X
| ths > A | | BANK 1 | | | | | | | BANK 1
Ml ) Y ¢ X X X
BAI\IJKO BAIYKO s - ) ton BAINKO
DQM \ /[
[e—tAC [ tAC l—1AC l— tAC
4‘ < OH e tOH € 1OH
DQ Hm_mm DoUT L Dot
iz
l— {RCD < {CAC > e tPQL e—tRCD—
— 1RAS >l tRP tRAS—
— IRC »e—IRC—
<ACT> <READA> <ACT>
L R Undefined
CAS latency = 3, burst length = 4 |:| Don't Care
Note 1. A8,A9 = Don’t Care.
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Read Cycle / Full Page

70 Tl T T3 T4 T5 T6 T7 T8 T62  T63 T4 TS
ax L1 I N I LI [ O I N I
tcks tcx—_: o tcL
CKE _/ < 1CKA —»]
1cs tCH
s _/ VAARVARNNYIAAVARVARW/ JANVAAVAR U
tcs fCH
RAS \ / / \ / D /
| oo || | 1 [ ] [
CAS [ |\ N\ / /[ |\ |\
| et [ ] I [
WE 71\ / T\ \ |\ |/
[ gl | ] P N [ |
AO-AY X ron X X cown X
I I R O N R I A |
A0 )( \ roree / \ | /
[wldedn [ [ ] [ T T T 1 esws ]
Al \euof \| BuKo / \ 840 /

| fcs «—> {CH
DQM T [

[—tAC — tAC le—tAC [« tAC [e— tAC
e {OH [« {OH->! [«tOH [« tOH [« toH
DQ DouTm Dour KK om-1 Daurm DW‘_
|<— tHz

tLz-

>, [«—{RBD

l«— tRCD tcAC
(BANK0) (BANK0)
le— tRAS tRP
(BANK 0) (BANKO)
— {RC
(BANK0)

<ACT0> <READ0> <BST> <PRE (0>

= X Undefined
CAS latency = 3, burst length = full page |:| Dont Care

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

T0 T iY) T4 5 7 T8 9 T10 Tl T12
K | l L} L ¢ L
—>| {CHI [«
fcKs 1CK —> tcL
4
CKE _/ TCKA —>|
tcs tCH
s T\ /7 NANIVANYYARWNVANYVA R
cs tcH
RAS N/ /| \ A\ |/ \ | /\| /
| tcs fCH | |
CAS 71\ N /Z/ ]\ /| \
| tcs tcH |
WE /| \ /1 \ A\ |/ N // ]\
| tAS tAH ) | |
A0-A9 X row X CoLumn ROW
| s Leolestian AUTO PRE
" XeX o /| e
| s feslesftan : NOPRE  BANKOORL | BANK0OR L
L I
AlL B 4 Jeak\_\suwko/ Toakr\ \BAWK0 / T EAKIN \ BAK O
| | | | tcs tQMD [« {CH | |
DQM A\ £
l«— tAC le— tAC l«— tAC le— tAC
Lz <-t0H->4’| < tOH-»] e tOH
DQ DouT Om }@ DouT O+ ) DouT Im Dout Im+1 EE—
ENE N 1 (BTNCED (BtACA?KC 1 [« tz
le— tRCD tcAC tRQL tRCD
(BANK 0) (BANK 0) (BANK 0) (B{\Rhiié 0)
<_(B[ARI:\KS 0) (Bﬁﬁi 0) {BANK 0)
le— fRC tRC
(BANK 0) (BANK O
RAS tRP
(BANK 1) (BANKL)
tRC
(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 |:| Don't Care
Note 1: A8,A9 = Don’t Care.
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Write Cycle
10 Tl T 13 T4 T5 T6 T T8 79 Til Y]
oK | I I I I l | | | | [ I N
—>| tCH [«
tCKS fCK —>| fcL
CKE _/ {CKA —>|
fcs <> {CH
cs _J VARVARNNVYIALAVARVALAVARWNVIARAWAR NV
fcs fCH
RAS N\ £ / |\ AN \ |/
| oo [ | I [
CAS 1\ N\ / / |\ / |\
T ele [ T [ -
WE 1\ N\ / \ |/ / |\
st | | w 1 1 [ ] [
AO-AY row X X oo X ROW
bseoteolin | | | | | | eawowor | |
AL0 ( \NOIPRE/ XX oW
US bkl | | BANK 1 | | | | BAVKOOR1 | | BANK 1
' XX
BANK oo 1K o BANKD BANKO
| | 1
DQM \ 7
{DS}e>t tDH->{{DSfe>1tDH »|tDS}edte- IDH »DS fe>i«DH
DQ ) &I & CT § IR D|Nm+31
T T T | T L— T T T
le— RCD > OPL ———————>| le— tRCD—
— tRAS iRP tRAS —
le— tRC > fRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
B Undefined
CAS latency = 3, burst length = 4 [7] Dontt Care

Note 1. A8,A9 = Don’t Care.

ARA
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Write Cycle / Auto-Precharge

0 T 17 BT BT6 T 8 ™ T ™o T
ax L_F ] | | L+ L4 L4 1 | L L4 L
tcks «— [CK—_: o :_ tcL
CKE _/ " fCKA —>,
tcs <> {CH
SV AR SNVIARVARNNYIAAVARVALVARVALV/ AL
{CS 4>t tCH
RAS A/ / |\ \ |/
tcs <>t {CH
CAS [\ N\ / / |\
| oiooto [ | I N |
WE / 1\ \ |/ / |\
TAS 11T {AH 1)
AG-AY X ron X X cowm X Aol
| skl | | wome | | | | | |
0 )F / |\ ]
R o | | | | | | | m
Al XX XX
WD s L 3K . SN
DQM \ /

{DSTe>{« (DHHD!

Slerte{DH »{iDSter(« DH (DS e« {DH
DQ ) D § €D § CID ;DNM*

| | | | | | |
l«— tRCD DAL

CAS latency = 3, burst length = 4

— RCD—
[«— RAS < tRP tRAS —
le— IRC RC —

<ACT> <WRITA> <ACT>

O .
R Undefined

|:| Don't Care

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

Intarnratoad <ilirnon <Aliitinnrn nr  wananaz iecl rArm . 1 .9NN 270 A77A4

AR




1IS42VS16100C1

1S9

Write Cycle / Full Page

T0 T1 T2 T3 T4 15 T6 T259 T260 T261 T262 T263 T264
ax L1 || L1 L FL LI P
s teor— tx—] M ol
CKE _/ {CKA —>|
. fcs <> {CH 1
¢s _J VAAVARNNYVAAVARV/ARVARNNVANYVAAWVAR N
fcs fCH
RAS \NID / |\ / [\ [/
| el | L ]
CAS | AR | | \ | /[ | | | | [ 1T\ |\ | |
fcs » {CH
WE /1 \ \ |/ \ | A\ /
| s A | | (0 | | | | | |
AO-AY X ron X X cowm X
[l todw [ [ T T T 5T T ] |
AL X eon X \ nore / \ | /
| R | | | | | | | WK IR | |
AlL \Buko £ \ BAKO / \ Btk /
| | le—>ttCH
DQM {_' L
tDSfe>1« tDH»|{DS}e>1€DH HtDSt et IDHH|IDS erle tDH»
DQ L 0nom XX OnomL X X Dnon+2 &‘:*X’DNOMD@X)( X
T T T T T T T
< IRCD f— toPL———————>
le— tRAS > tRP
[— RC
<ACT 0> <WRITO> <BST> <PRE 0>
B Undefined
CAS latency = 3, burst length = full page [] pon't care
Note 1: A8,A9 = Don't Care.
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1SS

Write Cycle / Ping-Pong Operation (Bank Switching)

70 TL T T3 T4 T5 76 T7 T8 T9 T T T2
oK ] I I L L+ | I I I L
—>| {CHI [«
tcKs tCK —>| tcL
CKE _/' tCKA —»
1S {CH
TN T AT QA TT A
tcs tCH
RAS NI /| \ALZ / |\ A/
N S [ [
CAS /1 \ AN /7 |\ N // / |\
T T eldfe [ ] ]
WE / 1\ L/ N /\ |/ / |\
[ usgeottw | | [ | y [
AO-A9 X row X Xcoum X ROW
| s et | | | | AUTO PRE | |
AL0 ) G ) L (Ron)
[ | | NOPRE B D0R. | |
I L
All \AKO / \Bako/ /aank 1\ oK\ \sanko/ (BANK 1)
| | | | {CSe> - o0
—
DQM A\ /
tDs tDH»{tD: < {DH»|tDS {DH->{IDS> (< IDHH{IDS [ {DH>| DS 4> [«1DH>] tDS 1>« DHH{IDSte>1< tDH>]
DQ { D 0m ﬁ:w Um+1)b(DIN 0m+21__) DN Im H;N ImIIJC%I 1m+2;k:£[;I ) §
I I I | | |
l«— tRRD le— tDPL —
(BANK0TO 1) (BANK )
i oy R0 —
ko o toas —
le— tRC fRC —
(BANK 0) s
(BANK 1)
'_(B/IIIEi)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
B Undefined
CAS latency = 3, burst length = 4 |:| Don't Care

Note 1: A8,A9 = Don't Care.
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1S9

Read Cycle / Page Mode

CAS latency = 3, burst length = 2

10) Tl It 73 T4 T T I T8 0TI T
ak LI 1 | | | | | [ I N B A
tCKs « [CK—_: o j_ tcL
CKE _/ < 1CKA —»|
{CS 1>« tCH
S ARNNY Y AAVARNNY VAR NNY VARV VARNNYVAAVAL
{CS 4e—>let tCH
RAS N /L /1 \ /| \ /| \ \ |/
tcs tCH
CAS 1\ \ | / \ | / \ |/ /\
T T el [ | | | -
Ve [ 1\ / |\ / |\ / |\ \ |/
{AS 1>t tAH | | 1) ) ©
AO-A9 Row X Xcowmm{ ) D). 4 ) D
s Lol | | | | WIOPRE | BAKOMDI | |
AlD €D \ ore voree / X X XX
R | | BANK 1 | | | NOPRE | BAKOOR 1 | |
AlL O ¢ DE X et X ek X
B BAVKD BAVKO BANK BANKO BAVKO
| [ touMD <« {CH
QU A /
[e—tAC [ tAC e tAC [—{AC [«—tAC «— tAC
1Lz W etoH "‘ <{OH [«{0H "‘ [« toH <10H»| | [«toH
DQ A‘m Doutm % Doutm+l Doutn % Dour n+l Douto DouT o+l
l—tcrc > Ltz
[<«—1CAC
«—{RCD > {CAC [ 1RQL
«— RAS <« {RP
IR
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>

XA .
£ Undefined

|:| Don't Care

Note 1. A8,A9 = Don’t Care.

[aye]
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Read Cycle / Page Mode; Data Masking

«—

l«—

«—

<ACT>

L— fCAC

T It LK T4 T6 i It T moT
ax | L | | | | | L+ L4 | | L
tckS [CK—_: e & >-1CL
CKE _/ < tCKA —»|
1CS 1>« tCH
s_ /NI I\ WA\ L\ LA\ S\
fcs fCH
RAS N4 / 1\ / |\ / |\ \ [/
tcs tCH
CAS {1\ \ |/ \ |/ \ | / / |\
165 feteot toH | | ‘ | |
WE [ 1\ /| \ / |\ / |\ \ |/
s ferlel M ) )
A0-AY X ron X Xcowmmf XoouwmnX XcowioX
18 Jsleof | | | wome | swowo! | |
" @ N/~ \wome /7 XXX
15 Jesfesf Ut | | | T |
AL )( () DD DED Yo X
BAKO BANKO BANKO BANKO BANKO
| | [cs tQMD CH  e— toMD >
DQW ) L7 T
[—tAC [— tAC — tAC [— A
fLz+ l«tOH tOH [«tOH
DQ DT Dour il DUt

[—{CAC

tRCD
fRAS

>« {CAC

tRC

CAS latency = 3, burst length = 2

<READ>

<READ>

<READ, MASK>
<READA, MASK>

<ENB>

<PRE>
<PALL>

@ Undefined
|:| Don't Care

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

0 T T BT T T 8 T ™o TR
oK | l [ ] | | | | L1
- fCH [«
{CKS &> tck — tcL
CKE _/ {CKA —>;
1CS 7« tCH
s _/ VANVARRNYVARNNYVARNNYIAAVARNNY /AR U
tcs tCH
s N/ /| \ / |\ / |\ \ |/
[ ot | | | | [ | |
CAS 1\ \ |/ \ |/ \ |/ / |\
cs {cH | | l | | | /_‘_
WE 1\ \ |/ \ |/ A\ |/ \
YS T | | 0 | (W | (y | | |
AO-A9 Row X Xcowmnf XeowminX XoouwmoX
bs Lol | | | | womE | R
ALD L \ fopee NOPRE X X X
s Lot _| | ewe | mwe | MR [ ot |

ALL ko f XX XX X v X X e X

BANKO BANK 0 BANK0 BANKO
5T T '
Do (7 1A /
Dsfe>t< Dt {DS}e>1<(0H DSt DH ( DSfente DHp|DSterle DK
DQ ) 1D § €I § Do Dot
|

[«—1rRCD le— tDp. ——————>
l¢— tRAS tRP
[—tRC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 D Don't Care

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

T0 Tl T2 T3 T4 15 T6 T7 T8 19 T10 i1 112

ax L] | | L | | [ T I T T O
- toH [
S qerle— tok—{  le—l-{cL
KE /el oa
tos >t toH
SVARNNYIAAVARNNY ARV VARV IAAVARNNY AR
{CS 4>t tCH
RAS V4 / |\ /1 \ /| \ \/
tcs toH
oA {1\ \ |/ \|l/ \| / / |\
| 10 -feplest t0H |
e 1\ \ |/ \ |/ N\ / \ |/
{AS 17 taH ) ) {)
A0S X row X Xcownmy YoowrX Xcown X
b5 Leoleol L | akdan:
A0 ) €D | \opee / \ ot / A X
S Jeosfe 4 BAK BANK NopRE~~~ BAIK[OR 0
Al )( )CX X X ) €8 ¢ B¢
BANKO BANK 0 BANKO BANKO BANKO
| 105 4o o} to
DQU ) L/ T\ /
(0She>fe DHo{Dsfesfe D1 DSl D DS el DH{DSferle-IDH
DQ ) €13 § CID § 1D ¢ X oo %( DN0+&
T T T T T T
«—fRC) ——————> < DPL—|
— A >l tRP
— IR
<Acr QUWRT> GRS URT <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [[] Don't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Clock Suspend

10 T T2 T3 T4 T5

T6 T T8 19 T10 Til T12

CAS latency = 3, burst length = 2

o | L L L 11 L L
tckS tCK—_: o :_ »HCL 1CKS 4! <>HCKH
CKE _/~ fCkA —>] \ \ / /
1CS 71 tCH
ST\ LT T L 7T\S \ | I
o {CS et tCH | | \ |
RAS NI / |\ \ |/
tcs fCH
oS [\ \ |/ \ /| \
| tesdordol on \
WE [\ \ | \ |/
{AS 1> tAH (1) \
MDA X ron X Xcowsn |
s Lot | | owome | | | | 1 | owowor | |
" )( X_X XX
S Jeotenl 14 \OFRE \ BAKDOR 1
Th— X |
BANKD BANKD B0
| 1cs D) >t ICH |
DQM \ /
[e—tAC [ tAC
4" [« tOH ‘>‘ [« tOH
) HW DouTm % Do L @
iz I I — tHz
[«— tRCD <« {CAC >
l— RAS >, tRP
[— fRC
<ACT> <READ> <SPND> <SPND> <PRE>
<READA> <PALL>

@ Undefined
|:| Don't Care

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

el
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Write Cycle / Clock Suspend

T0 Tl T2 T3 T4 T5 T6 T7 T8 79 T10 Tl T12
ak L1 L P L1 [ O I T I B O B
- {CH [«
tCkS <« {CK —> < tcL fcks [€>HCKH
4
Y A L/
1CS 7>t {CH
RS AN ap VAR NV m— g V7 g v gy NV
1CS te>te—>t tCH
RAS N _/ |\ \ |/ \ | /
tcs tcH
cAs [ 1\ \ 1/ / |\ / |\
s tevieot o | 1] |
WE / |\ \ | /| \ |/ / |\
{AS 1>t tAH i) \
AG-AY X ron X Xcowmmf | ROl
1S Jeofe 41 | oo [ ] ] | | sawomor | |
AL0 ) € ¢ X \ X:X G
sl | \OPRE | \ | | | BANKOOR | | BAK 1
ALl ) I ¢ X suikt X \ XX
BANKD ., B0 o BAKD BAIKO
| ] L
DQM 7
DS 4e—»{e—>} {DH DS te—>te—>t fDH
DQ * DN m X *D\Nmﬂx
| | | | | |
[«— tRCD [ DPL——————
l— RAS tRP >e— RAS—
[« {RC > RC —
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [] bon't care

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

70 Tl T2 T3 T4 T5 T6 T7 T8 79 T10 Ti1 T12
ok | | L
—>| {CHI [«
tcKs «— {CK —> tcL
CKE _/ {CKA —»|
1CS 1> fCH
S AR SNIVIAAWARNNYAAWARSNVIARWALWAL RN VAR
tcs tCH
RAS NI / |\ \ |/ A\ |/
| oottt | [ [ [ |
CAS /1 \ A\ |/ / |\ / |\
[ R [ ] I |
WE /1 \ / |\ \ |/ / |\
T N [ 1 ] |
AO-A9 X row X Xcotumn ROW
| vslolodus | | | | | | | |
o XeX \ | / \ | / D
| U Jeafesl | | NOPRE | | BANKOOR1 | | | BANK 1 |
ALL \eawko \ 8o / \ s / X X
| | | | = | | | e |
toMD )
DQM \ [
[e—1AC [ tAC [«— tAC [— tHz
[« tOH «tOH «tOH
DQ Dourm Dout m#l DouT m+2
{LZ fe—> | I
[<— RCD tcAC tRQL <— {RCD
l«— tRAS trRP tRAS
[<— {RC tRP
<ACT 0> <READ 0> <PRE 0> <ACT>
B Undefined
CAS latency = 3, burst length = 2 D Don't Care

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

70 Tl T2 T3 T4 5 6 7 8 T9 T10 Tl T12
oK ] I I | | | | | | Lt L4 L
- {CH [«
tCKS «— tCK — < fcL
CE _/‘ fcka —>
05 1>t {eH
SV AR NNV IAAWAR WYY/ A\ /| N/
10S fe—>let ICH
RAS v /| \ N\ / \ |/
1CS et ICH
CAS {1\ \ |/ / |\ /
| tcs fcH | | |
WE {1\ \ |/ AN / 1\
{AS 1> IAH )
AG-AY X ron X Xcowin ROW
s oloodin | | | L
" )( \ | / \ | / (&)
U5 el U NoPRe BKooRL | | | BN 1
AlL \euo)/ \ o / \ a0 / X X
fcs to e e Soleton BA“:KO
- { X
DH e DH DH
Dt  |iS s
0Q ) €E DNom+1}d_;N0m+z X
T T T [ [ I I
«— tRCD — {RCD
—1e— RAS tRP > [RAS
— 1RC R
<ACTO> <WRIT 0> <PRE 0> <ACT>
R Undefined
CAS latency = 3, burst length = 4 [] bon't Care
Note 1: A8,A9 = Don'’t Care.
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1IS42VS16100C1

Read Cycle / Byte Operation

0 T T2 3 T4 T5 6 7 8 9 T10 T11 T12
cK | | L} T .
—>| {CHI [«
tCKs {CK —>| tcL
CKE _/ . tCKA —>|
tcs tCH
VAR NNYIARAVARWNYIARAVARWALRWAR W VAR WARN S YA
tcs tCH
RAS AN / 1\ \| / \ | /
| et | | | | | | | |
CAS 1\ \ | / / |\ / |\
- A v T T ] ]
WE / \ / \ \ / / \
bt | | g | | | | | |
AC-A9 ROW X XcownmX X rou X
tas tAH | | AUTO PRE | | | BANK 0 AND 1 | | |
" ( X__X XX Yo X
ths W | NOPRE | | | KoRe ] | BANK
Al ( Xk X I ¢ XX
BANKD | | BKD o o t-ICH BAIIVKO | | BAIK(
UDQM N/ /O /
| | | | | eslodom b | | | |
LDQM A L/ \
le— tAC —»| [€— tHZ —>|||[«—1A [e— tAC [e— tHz
1z | |etor 12 [« toH
DQ8-15 DouTm DoUT m#2 DouT m+3
le— tAC [e— tAC le— tHZz
Lz [« tOH [« tOH
DQO-7 Dourm DouT m+
[«<— {RCD tCAC tQMD tRQL le— tRCD—
le— tRAS tRP tRAS —
[ RC tRP —
<ACT> <READ> <MASKU>  <ENBU, MASKL>  <MASKL> <<|§AR|§_>> <ACT>
<READA>
@ Undefined
CAS latency = 3, burst length = 4 D Don't Care
Note 1. A8,A9 = Don'’t Care.
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Write Cycle / Byte Operation

T0 Tl T T3 T4 T5 T6 T7 T8 9 TW0 i I
T | | | | | | | | | L
—>| {CHI [«
tcKs CK —>| tcL
CKE _/ {CKA —>|
{CS >« tCH
cs _/ VARVARWNYIAAVARVARVARNWNVIARAWAR WY AE
fcs fCH
RAS \ |/ / |\ A\ / \ |/
| eolete [ L |
CAS / |\ \ |/ / |\ /| \
| slode [ [ ] [ |
WE / |\ A\ / \ |/ / 1\
| ustoforw | | N L
AG-A9 X row X XoowninX X row X
| uslotoolmn | | wome | | | | awompr | | |
ALO X X X XX X X
I 3 S O ™
AL )( X sk X CID X X
| BANK 0 l | BANK 0 BANK 0 BANK 0
| 1CS Je—py {CH | |
UDQM \ Wﬂ /
tcs tCH )
LDQM \ I\ L
03 fOH DS foH
DQ8-15 ( onn X Xofimt Xouns X
DS Fe—>1e—>IDH ( ( s oH
DQO-7 D ¢ ) D) {
T T T T T T T T
[ tRCD «— DPL — > [«— RCD—
l«— tRAS RP fRAS —
l«— tRC RP —
<ACT> :V\\;\/;.Ir'l;; <MASKL> <MASK> <ENB> :; /55_)) <ACT>
B Undefined
CAS latency = 3, burst length = 4 [] pon't care

Note 1. A8,A9 = Don’t Care.
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Read Cycle, Write Cycle / Burst Read, Single Write

0 it n B BT T 8 T ™o
CIK Lt I N [ N N Y L L
tcKks ICK—_: e :_ »iCL
CKE _/ ,1 fCKA —>|
{CS 1> {CH
s /AN L VLWL VIVIVIVIALL AL
1CS > tcH
RAS \ L/ / |\ /| \ \ |/
tcs tcH
cas /1 \ \ |/ \ |/ / |\
| teS fefeot (CH
WE /1 \ / |\ \ |/ \ |/
WS I 0 {y
AG-A9 o X Xcowmink Xoownr
s Lol | | | ATOPRE BAKDAND!
ALD X ron X \ 1o%e / X A
S -{eorfert Bk MOPRE BAKO0R 1
All )( X X Xeur Y €0
BAKD KD BAKD BAIK O
| | (S 4ere—towp > —>-tcH |
DQM \ /
— fAC [bY
fDH
DQ D
tLz
[e— fRC fcAC >, P ———>
l«— {RAS >ie— fRP —
[ RC
< R YR RE>

CAS latency = 3, burst length = 2

<WRITA>

<PALL>

@ Undefined
|:| Don't Care

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

Frequency Speed (ns) Order Part No. Package
100 MHz 10 IS42VS16100C1-10T 400-mil TSOP II
100 MHz 10 IS42VS16100C1-10TL 400-mil TSOP I, Lead-free

Industrial Range: -40°C to 85°C

Frequency Speed (ns)

Order Part No.

Package

100 MHz 10
100 MHz 10

1IS42VS16100C1-10Tl
1IS42VS16100C1-10TLI

400-mil TSOP I
400-mil TSOP Il, Lead-free

Intarnratoad <ilirnon <Aliitinnrn nr  wananaz iecl rArm . 1 .9NN 270 A77A4
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PACKAGING INFORMATION I S S r

Plastic TSOP
Package Code: T (Type II)

N N/2+1
100noon oooooom - &
1. Cdntrolling dimension: millimeters, unless otherwise
specified.

2. BSC = Basic lead spacing between centers.
3. Dimensions D1 and E do not include mold flash protru-

El E sions and should be measured from the bottom of the
package.
4. Formed leads shall be planar with respect to one another
i within 0.004 inches at the seating plane.

[|1|JL|L||JL|L| Juutuu,

N/2

«——— D — >

SEATING PLANE

Ai
[ \ i A ¢
QHARRAAAARAAAPY v v J % %\:4
I IR
> €< > <D Al a C
Plastic TSOP (T - Type II) (MS 25) Plastic TSOP (T - Type II) (MS 24) Plastic TSOP (T - Type II) (MS 24)
Millimeters Inches Millimeters Inches Millimeters Inches
Symbol Min  Max Min  Max Symbol Min  Max Min  Max Symbol Min  Max Min  Max
Ref. Std. Ref. Std. Ref. Std.

N 24126 N 40/44 N 44/50
A 1.20 0.0472 A 1.20 0.0472 A 1.20 0.0472
Al 005 0.15 0.002 0.0059 Al 005 0.15 0.002 0.0059 Al 005 0.15 0.002 0.0059
b 030 051 0.012 0.0201 b 0.30 0.5 0.012 0.0157 b 030 045 0.012 0.0157
c 012 021 0.005 0.0083 c 012 021 0.005 0.0083 c 012 021 0.005 0.0083
D 17.01 17.27 0.670 0.6899 D 1831 1851 0.721 0.7287 D 2085 21.05 0.821 0.8287
E;y 749 775 0.295 0.3051 E; 10.06 10.26 0.396 0.4040 E; 10.06 10.26 0.396 0.4040
e 1.27BSC 0.050 BSC e 0.80BSC 0.031BSC e 0.80 BSC 0.031BSC
E 9.02 9.42 0.462 0.4701 E 1156 11.96 0.455 0.4709 E 1156 11.96 0.455 0.4709
L 040 0.60 0.016 0.0236 L 0.40 0.60 0.016 0.0236 L 040 0.60 0.016 0.0236
a 0° 5° 0° 5° a 0° 8° 0° 8° a 0° 8° 0° 8°
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