1S4258800/154258800L
1S42516400/1S42516400L

2(1)M Words x 8(16) Bits x 4 Banks (64-MBIT)
SYNCHRONOUS DYNAMIC RAM

FEATURES

+ Single 3.3V (+ 0.3V) power supply

+ High speed clock cycle time -7: 133MHz<3-3-3>,
-8: 100MHz<2-2-2>

+ Fully synchronous operation referenced to clock
rising edge

+ Possible to assert random column access in
every cycle

+ Quad internal banks contorlled by A12 & A13
(Bank Select)

+ Byte control by LDQM and UDQM for
1IS42S516400

+ Programmable Wrap sequence (Sequential /
Interleave)

+ Programmable burst length (1, 2, 4, 8 and full
page)

+ Programmable /CAS latency (2 and 3)

+ Automatic precharge and controlled precharge

+ CBR (Auto) refresh and self refresh

+ X8, X16 organization

+ LVTTL compatible inputs and outputs

+ 4,096 refresh cycles / 64ms

+ Burst termination by Burst stop and Precharge
command

+ Package 400mil 54-pin TSOP-2

DESCRIPTION

The 1S42S8800 and 1S42S516400 are high-speed 67,
108,864-bit synchronous dynamic random-access
moeories, organized as 2,097,152 x 8 x 4 and 1,048,
576 x 16 x 4 (word x bit x bank), respectively.

The synchronous DRAMSs achieved high-speed data
transfer using the pipeline architecture and clock
frequency up to 133MHz for -7. All input and outputs
are synchronized with the postive edge of the clock.
The synchronous DRAMs are compatible with Low
Voltage TTL (LVTTL).These products are pack-aged
in 54-pin TSOP-2.

ICSI reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product. We assume no responsibility for any errors

which may appear in this publication. © Copyright 2000, Integrated Circuit Solution Inc.
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PIN CONFIGURATIONS

54-Pin TSOP-2 (1S42S8800)

54-Pin TSOP-2 (1S42S516400)

\J \J
voD [[]1 @ 54[ 1] vss voD [[]1 @ 54[ 1] vss
DQo [T 2 53[ 1] DQ7 DQo [T 2 53 1] DQ15
vDDQ [T 3 52 1] vSSQ vDDQ [T 3 52 1] vSSQ
NC [T 4 51 1] NC DQ1 [T 4 51 1] bQ14
DQ1 [I]5 50 1] DQ6 DQ2 [I]5 50 1] bQ13
vssQ [ 6 49 T] vDDQ vssQ [ 6 49 T] vDDQ
NC [T 7 48 J] NC DQ3 [ 7 48| J] DQ12
DQ2 [I]s 4711 pQs DQ4 [I]8 471] po11
vDDQ [T 9 46 I] vSSQ vDDQ [T 9 46 I] vSSQ
NC [T 10 4511 NC DQ5 [T 10 45 J] DQ10
DQ3 [} 11 44| T] DQ4 DQ6 [T] 11 44]T] DQ9
vssQ [T 12 43[T] vDDQ vssQ [T 12 43[T] vDDQ
NC [T] 13 42| T] NC DQ7 [I] 13 42[1] pQs
vDD [T] 14 411] vss vDD [T] 14 411] vss
NC [T] 15 40[T] NC LDQM [T] 15 40[T] NC
WE [T] 16 39 1] bQMm WE [T] 16 39 1] bQMm
CAs [T] 17 38[] cLK CAs [[] 17 38[] cLK
RAS [[] 18 37[ 1] CKE RAS [[] 18 37[ 1] CKE
CS [T 19 36| 1] NC CS [T 19 36| 1] NC
BAO [T] 20 35[ 1] A11 BAO [T] 20 35[ 1] A11
BA1 [T] 21 34T A9 BA1 [T] 21 34T A9
A0 [[] 22 33 1] A8 A0 [[] 22 33 1] A8
A0 [T] 23 32[ 1] A7 A0 [T] 23 32[ 1] A7
Al [T] 24 31[1] Ae Al [T] 24 31[1] Ae
A2 [T] 25 30[ 1] A5 A2 [T] 25 30[ 1] A5
A3 [T] 26 29[ A4 A3 [T 26 29[ A4
vbD [T] 27 2811 vss vbD [T] 27 2811 vss
PIN DESCRIPTIONS
CLK Master Clock DQM DQ Mask Enable
CKE Clock Enable AO0-11 Address Input
CS Chip Select BAO,1 Bank Address
RAS Row Address Strobe Vbbp Power Supply
CAS Column Address Strobe Vbba Power Supply for DQ
WE Write Enable Vss Ground
DQO ~DQ15 Data I/0 Vssa Ground for DQ
2 Integrated Circuit Solution Inc.
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FUNCTIONAL BLOCK DIAGRAM
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PIN FUNCTIONS

Symbol Type

Function (In Detail)

CLK Input Pin

Maste Clock: Other inputs signals are referenecd to the CLK rising edge

CKE Input Pin

Clock Enable: CKE HIGH activates, and CKE LOW deactivates internal
clock signals,device input buffers and output drivers. Deactivating the clock
provides PRECHARGE POWER-DOWN and SELF REFRESH operation
(all banks idle), or ACTIVE POWER-DOWN (row ACTIVE in any bank).

CS Input Pin

Chip Select: CS enables (registered LOW) and disables (registered HIGH)
the com-mand decoder. All commands are masked when CS is registered
HIGH. CS provides for external bank selection on systems with multiple
banks. CS is considered part of the command code.

RAS, CAS, WE Input Pin

Command Inputs: RAS, CAS and WE (along with CS) define the command
being entered.

AO-A11 Input Pin

Address Inputs: Provide the row address for ACTIVE commands, and the
column address and AUTO PRECHARGE bit for READ/WRITE
commands, to select one loca-tion out of the memory array in the respec-
tive bank. The row address is specified by A0-A11. The column address is
specified by A0-A8 (1S42S8800) / A0-A7 (1S42516400)

BAO,BA1 Input Pin

Bank Address Inputs: BAO and BA1 define to which bank an ACTIVE,
READ, WRITE or PRECHARGE command is being applied.

DQM, UDQM ,LDQM Input Pin

Address Inputs: Provide the row address for ACTIVE commands (row
address A0-A10), and the column address and AUTO PRECHARGE bit for
READ/WRITE com-mands (column address A0-A7 with A10 defining
AUTO PRECHARGE), to select one location out of the memory array in the
respective bank.

DQO to DQ15 I/O Pin
Vbp, Vss Power Supply Pin

IData Input / Output: Data bus.
Power Supply for the memory array and peripheral circuitry.

Vbba, Vssa Power Supply Pin

Power Supply are supplied to the output buffers only.

Integrated Circuit Solution Inc.
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ABSOLUTE MAXIMUM RATINGS™

Symbol Parameters Rating Unit
Voo Supply Voltage (with respect to Vss) —0.51t0 +4.6 \Y
Voba Supply Voltage for Output (with respect to Vssa)  —0.5t0 +4.6 \%
Vi Input Voltage (with respect to Vss) —0.5to Vpbp+0.5 \%
Vo Output Voltage (with respect to Vssa) —1.0 to Vbpa+0.5 \Y
lo Short circuit output current 50 mA
Pp Power Dissipation (Ta =25 °C) 1 w
TopT Operating Temperature 0to +70 °C
TstG Storage Temperature —65 to +150 °C
Notes:

1. Exposing the device to stress above those listed in Absolute Maximum Ratings could cause permanent
damage. The device is not meant to be operated under conditions outside the limits described in the
operational section of this specification. Exposure to Absolute Maximum Rating conditions for extended
periods may affect device reliability.

DC RECOMMENDED OPERATING CONDITIONS

(At Ta = 0 to +70°C unless otherwise noted)

Symbol Parameter Min. Typ. Max. Unit
Vbbp Supply Voltage 3.0 3.3 3.6 V
VbbaQ Supply Voltage for DQ 0 0 0 \Y,
Vss Ground 3.0 3.3 3.6 \Y
Vssa Ground for DQ 0 0 0 \Y,
ViH High Level Input Voltage (all Inputs) 2.0 — Vop + 0.3 Vv
Vi Low Level Input Voltage (all Inputs) -0.3 — +0.8 Vv

CAPACITANCE CHARACTERISTICS
(At TA=0~70°C, Vop = Vbba = 3.3 £ 0.3V, Vss = Vssa = 0V, unless otherwise noted)

Symbol Parameter Min. Max. Unit

CiN Input Capacitance, address & control pin 2.5 3.8 pF

CcLk Input Capacitance, CLK pin 25 3.5 pF

Cl/o Data Input/Output Capacitance 4.0 6.5 pF
Integrated Circuit Solution Inc. 5
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DC ELECTRICAL CHARACTERISTICS

(At TA=0~70°C, Vop = Vbba = 3.3 £ 0.3V, Vss = Vssa = 0V, unless otherwise noted)

Symbol Parameter Test Condition Speed Min. Max. Unit
lcc1™  Operating Current One Bank active, CAS latency =3 -7(42S8800) — 75 mA
Burst Length=1 -7(42516400) — 70 mA
tRC = tRC (min.) -8(4258800) — 85 mA
tCLK = tCLK (min.) -8(42516400) — 80 mA
lcc2P Precharge Standby Current CKE <ViL (MAx) tCK=15ns -7 — 2 mA
(In Power-Down Mode) -8 - 2 mA
lcc2PS CKE <ViL (vax) CLK<ViL (MAX) -7 — 1 mA
-8 — 1 mA
Icc2N®  Precharge Standby Current CS>Vcc-0.2V  tck=15ns -7 — 20 mA
(In Non Power-Down Mode) CKE > VIH (MIN) -8 - 20 mA
Icc2NS CS > Vcc-0.2V CKE < ViL (MAXx) -7 - 15 mA
CKE = VIH (mIN) All input signals are stable. -8 — 15 mA
lcc3P  Active Standby Current CKE < ViL (MAX) tck =10 ns -7 — 7 mA
(In Power-Down Mode) -8 — 7 mA
Icc3PS CKE < ViL (MAX) CLK < ViL (MAXx) -7 - 5 mA
-8 - 5 mA
IccBN®@  Active Standby Current CS>Vcc-0.2V tck=15ns -7 — 30 mA
(In Non Power-Down Mode) CKE > ViH (MIN) -8 - 30 mA
Icc3NS CS > Vcc-0.2V CKE < ViL (MAX) -7 — 25 mA
CKE > VIH (miIN) All input signals are stable. -8 — 25 mA
lcca Operating Current All Banks active CAS latency =3 -7(42S8800) — 20 mA
(In Burst Mode) Burst Length=1 -7(42516400) — 70 mA
tCK = tCK (MIN) -8(4258800) — 100 mA
-8(42516400) — 80 mA
Iccs Auto-Refresh Current trc = tRc (MIN) -7 — 130 mA
tcLk = teik (MIN) -8 — 110 mA
lcce®*  Self-Refresh Current CKE <0.2V -7 — 1 mA
-8 — 1 mA
-7L — 0.5 mA
-8L — 0.5 mA
I Input Leakage Current 0V < VIN < VDD (MAX) -5 5 LA
(Inputs) Pins not under test = OV
loL Output Leakage Current Output is disabled DQ#inH-Z,, -5 5 LA
(/0 pins) 0V < Vout < VDD (MAX)
VoH High Level Output Voltage lout =—2 mA 2.4 — \Y
VoL Low Level Output Voltage lout = +2 mA — 0.4 \Y
Notes:

1. 1 CC(max) is specified at the output open condition.
2. Input signals are changed one time during 30ns.

3. Normal version: 1S4258800/1S42S516400

4. Low power version: 1S4258800L/IS42S16400L

6 Integrated Circuit Solution Inc.
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AC TEST CONDITIONS
(At TA=0~70°C, Vop = Vpba = 3.3 £ 0.3V, Vss = Vssa = 0V, unless otherwise noted)

Parameter Rating Unit
AC input Levels (Vi /VIL) 2.0/0.8 \Y
Input timing reference level /Output timing reference level 1.4 \
Input rise and fall time 1 ns
Output load condition 50 pF

Output Load Conditions

Vbpo Vbbo
Vour r@ BN
//// )
Under 7777 50PF
Test I

/717

Integrated Circuit Solution Inc.
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AC ELECTRICAL CHARACTERISTICS
(At TA=0~70°C, Vop = Vopa = 3.3 + 0.3V, Vss = Vssa = 0V, unless otherwise noted)

-7 -8
Symbol Parameter Min. Max. Min. Max. Units
tok3 CLK Cycle Time CAS Latency =3 75 - 10 - ns
tck2 CAS Latency =2 10 — 10 — ns
tac3 CLK to valid output delay" CAS Latency =3 - 5.4 - 6 ns
tac2 CAS Latency =2 - 6 - 6 ns
teH CLK high pulse width 25 - 3 - ns
toL CLK low pulse width 25 - 25 - ns
tcke CKE setup time 15 - 2 - ns
tckH CKE hold time 0.8 - 1 - ns
tas Address setup time 1.5 - 2 - ns
taH Address hold time 0.8 - 1 - ns
tcms Command setup time 1.5 - 2 - ns
temH Command hold time 0.8 - 1 - ns
tos Data input setup time 15 - 2 - ns
toH Data input hold time 0.8 - 1 - ns
ton3 Output data hold time! @ Latency =3 2.7 — 3 — ns
toH2 CAS Latency =2 3 — 3 — ns
tLz CLK to output in low - Z 0 - 0 - ns
tHz CLK to outputinH - Z 2.7 54 3 6 ns
tRC ROW cycle time 67.5 - 70 - ns
tRAS ROW active time 45 100,000 50 100,000 ns
tRcD RAS to CAS delay 20 - 20 - ns
trRP Row precharge time 20 - 20 - ns
tRRD Row active to active delay 15 - 20 - ns
torL Data in to precharge 15 - 20 - ns
tr Transition time 1 10 1 10 ns
tRsC Mode reg. set cycle 10 - 10 - ns
tPDE Power down exit setup time 75 - 10 - ns
tsRrx Self refresh exit time 75 - 10 - ns
tREF Refresh Time — 64 — 64 ms
Notes:

1. if clock rising time is longer than 1ns, (ir/2-0.5ns) should be added to the parameter.

Integrated Circuit Solution Inc.
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Basic Features and Function Description

Simplified State Diagram

Self
Refresh

Mode
Register
Set

AUTO
= @

READ
SUSPEND

Write with
Auto Precharge

Read with
Auto Precharge

WRITE A
SUSPEND

READA
SUSPEND

READ A

POWER Precharge
ON

/Pre:mrge

»
>

s> Automatic sequence

—— > Manual input
Note: After the AUTO refresh operation, precharge operation is
performed automatically and enter the IDLE state

Integrated Circuit Solution Inc.
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COMMAND TRUTH TABLE

CKE - A1
Symbol Command n-1 n CS RBAS CAS WE BA A10 A9-A0
DESL Device deselect H X H X X X X X X
NOP No operation H X L H H H X X X
MRS Mode register set H X L L L L L L v
ACT Bank activate H X L L H H v vV v
READ Read H X L H L H v L v
READA Read with auto precharge H X L H L H v H v
WRIT Write H X L H L L v L v
WRITA Write with auto precharge H X L H L L v H v
PRE Precharge select bank H X L L H L v L X
PALL Precharge all banks H X L L H L X H X
BST Burst stop H X L H H L X X X
REF CBR (Auto) refresh H H L L L H X X X
SELF Self refresh H L L L L H X X X
Notes:
H : High level L : Low level
X : High or Low level (Don’t care) V : Valid Data input
DQM TRUTH TABLE
CKE
Symbol Command n-1 n DQM
ENB Data Write / Output Enable H X L
MASK Data Mask / Output Disable H X H
CKE TRUTH TABLE
CKE -
Symbol  Command Current State n-1 n CS RBRAS CAS WE  Addreess
- Clock suspend mode entry Activating H L X X X X X
- Clock suspend Any L L X X X X X
- Clock suspend mode exit Clock suspend L H X X X X X
REF CBR refresh command Idle H H L L L H X
SELF Self refresh entry Idle H L L L L H X
- Self refresh exit Self refresh L H L H H H X
L H H X X X X
- Power down entry Idle H L X X X X X
- Power down exit Power down L H X X X X X
10 Integrated Circuit Solution Inc.
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OPERATION COMMAND TABLE®

Current State  Command Operation CS RAS CAS WE Address
ldle DESL NOP or Power-Down®@ H X X X X
NOP or BST NOP or Power-Down®@ L H H X X
READ / READA lllegal® L H L H  BACA A10
WRIT/WRITA llegal® L H L L  BACAA1I0
ACT Row Active L L H H BR,RA
PRE/PALL NOP L L H L  BAA10
REF/SELF Refresh or Self-Refresh L L L H X
MRS Mode Register Set L L L L  Op-Code
Row Active DESL NOP H X X X X
NOP or BST NOP L H H H X
READ/READA Begin read : Determine AP® L H L H  BACAA10
WRIT/WRITA Begin write : Determine AP® L H L L  BACAA10
ACT lllegal® L L H H BR,RA
PRE/PALL Precharge® L L H L  BAA10
REF/SELF llegal L L L H X
MRS lllegal L L L L  Op-Code
Read DESL Continue burst to ->end Row active H X X X X
NOP Continue burst to -> end Row active L H H H X
BST Burst stop -> Row active L H H L X
READ/READA Term burst, new read : Determine AP? L H L H  BACAA10
WRIT/WRITA Term burst, start write ; Determine AP7-8) L H L L BA, CA, A10
ACT lllegal® L L H H BR,RA
PRE/PALL Term burst, precharging L L H L  BAAI10
REF/SELF llegal L L L H X
MRS lllegal L L L L  Op-Code
Write DESL Continue burst to end -> write recovering H X X X X
NOP Continue burst to end -> write recovering L H H H X
BST Burst stop -> Row active L H H L X
READ/READA Term burst, start read : Determine AP L H L H  BACAA10
WRIT/WRITA Term burst, new write : Determine AP? L H L L BA, CA, A10
ACT lllegal® L L H H BR,RA
PRE/PALL Term burst, precharging® L L H L  BAA10
REF/SELF llegal L L L H X
MRS lllegal L L L L  Op-Code
Read With DESL Continue burst to end -> Precharging H X X X X
Auto- NOP Continue burst to end -> Precharging L H H H X
Precharge BST lllegal L H H L X
READ/READA lllegal™ L H L H  BACAA10
WRIT/WRITA lllegal™ L H L L  BACAA1I0
ACT lllegal® L L H H BR,RA
PRE/PALL lllegal™ L L H L  BAA10
REF/SELF llegal L L L H X
MRS lllegal L L L L  Op-Code

Integrated Circuit Solution Inc.
DR007-0A
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OPERATION COMMAND TABLE(continue)

Current State  Command Operation S RAS CAS WE Address
Write with auto  DESL Continue burst to end -> write recovering with auto precharte H X X X X
precharge NOP Continue burst to end -> write recovering with auto precharte L H H H X
BST lllegal L H H L X
READ / READA lllegal™ L H L H  BA,CAA10
WRIT/WRITA lllegal™ L H L L  BACAA10
ACT lllegal® ™ L L H H BR,RA
PRE/PALL lllegal® ™ L L H L  BAA10
REF/SELF lllegal L L L H X
MRS lllegal L L L L  Op-Code
Precharging DESL Nop -> Enter idle after trp H X X X X
NOP Nop -> Enter idle after trp L H H H X
BST Nop -> Enter idle after trp L H H L X
READ/READA lllegal® L H L H  BA,CAA10
WRIT/WRITA lllegal® L H L L  BACAA10
ACT lllegal® L L H H BR,RA
PRE/PALL Nop -> Enter idle after trp L L H L  BAAI10
REF/SELF lllegal L L L H X
MRS lllegal L L L L  Op-Code
Row activating DESL Nop - > Enter row active after trco H X X X X
NOP Nop - > Enter row active after trco L H H H X
BST Nop - > Enter row active after trco L H H L X
READ/READA lllegal® L H L H  BA,CAA10
WRIT/WRITA lllegal® L H L L  BACAA10
ACT lllegal®® L L H H BR,RA
PRE/PALL lllegal® L L H L  BAA10
REF/SELF lllegal L L L H X
MRS lllegal L L L L  Op-Code
Write DESL Nop -> Enter row active after torL H X X X X
recovering NOP Nop -> Enter row active after torL L H H H X
BST Nop -> Enter row active after torL L H H L X
READ/READA Start read, Determine AP® L H L H BA, CA, A10
WRIT/WRITA New write, Determine AP L H L L BACAA10
ACT lllegal® L L H H BR,RA
PRE/PALL lllegal® L L H L  BAA10
REF/SELF lllegal L L L H X
MRS lllegal L L L L  Op-Code
12 Integrated Circuit Solution Inc.
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OPERATION COMMAND TABLE(continue)

Current State  Command Operation CS RAS CAS WE Address

Write DESL Nop -> Enter precharge after torL H X X X X

recovering NOP Nop -> Enter precharge after torL L H H H X

with auto BST Nop -> Enter precharge after torL L H H L X

precharge READ/READA lllegal® 8 1) L H L H  BA,CAA10
WRIT/WRITA lllegal®™ L H L L  BACAA10
ACT lllegal®™ L L H H BR,RA
PRE/PALL lllegal® ™ L L H L  BAA10
REF/SELF lllegal L L L H X
MRS lllegal L L L L  Op-Code

Auto DESL Nop Enter idle after trc H X X X X

Refreshing NOP/BST Nop Enter idle after trc L H H X X
READ/WRIT lllegal L H L X X
ACT/PRE/PALL lllegal L L H X X
REF/SELF/MRS lllegal L L L X X

Mode DESL Nop -> Enter idle after 2 Clocks H X X X X

register NOP Nop -> Enter idle after 2 Clocks L H H H X

setting BST lllegal L H H L X
READ/WRIT lllegal L H L X X
ACT/PRE/PALL/ lllegal L L X X X
REF/SELF/MRS

Notes:

1.
2.

»

CoNoO

All entries assume that CKE was active (High level) during the preceding clock cycle.

If both banks are idle, and CKE is inactive (Low level), the device will enter Power downmode. All input buffers except CKE
will be disabled.

lllegal to bank in specified states; Function may be legal in the bank indicated by BankAddress(BA), depending on the
state of that bank.

If both banks are idle, and CKE is inactive (Low level), the device will enter Self refresh mode. All input buffers except CKE
will be disabled.

lllegal if trep is not satisfied.

lllegal if tras is not satisfied.

Must satisfy burst interrupt condition.

Must satisfy bus contention, bus turn around, and/or write recovery requirements.

Must mask precedlng data which don’t satisfy topL .

10 lllegal if trRrD is not satisfied.
11. lllegal for single bank, but legal for other banks in multi-bank devices.

Integrated Circuit Solution Inc. 13
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CKE RELATED COMMAND TRUTH TABLE®™

Current State

Operation

CKE

>
T
—_

Address

O
(72

Self-Refresh (S.R.)

INVALID, CLK (n - 1)would exit S.R.
Self-Refresh Recovery®
Self-Refresh Recovery®

lllegal

lllegal

Maintain S.R.

Self-Refresh Recovery

Idle After tre

Idle After tRc

lllegal

lllegal

Begin clock suspend next cycle®
Begin clock suspend next cycle®
lllegal

lllegal

Exit clock suspend next cycle®
Maintain clock suspend

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

Power-Down (P.D.)

INVALID, CLK (n - 1) would exit P.D.

EXITP.D. > Idle®
Maintain power down mode

>x< X

Both Banks Idle

Refer to operations in Operative Command Table
Refer to operations in Operative Command Table
Refer to operations in Operative Command Table
Auto-Refresh

Refer to operations in Operative Command Table
Refer to operations in Operative Command Table
Refer to operations in Operative Command Table
Refer to operations in Operative Command Table
Self-Refresh®

Refer to operations in Operative Command Table
Power-Down®

Any state
other than
listed above

Refer to operations in Operative Command Table
Begin clock suspend next cycle®®

Exit clock suspend next cycle

Maintain clock suspend

rrIITrIrTTrTrTrTrTrTrT*TrTITrTITrTr— ITTrr T TITITITITTIT|(r—r—r—r— I

r T ITI|Xr - IIITI>IIrrIXrTITIrrrrr~r~I>I>ITIrrrIIIIX]|>

s
X X X XX T X X I X XXX XXX XrrIXXTrnrIX|X Xrmr I X X|X»

>x< X X XX

Notes:

1. H: Hightlevel, L : low level, X : High or low level (Don't care).
2. CKE Low to High transition will re-enable CLK and other inputs asynchronously. A minimum setup time must be satisfied
before any command other than EXIT.

3. Power down and Self refresh can be entered only from the both banks idle state.
4. Must be legal command as defined in Operative Command Table.
5

lllegal if tsrex is not satisfied.

14
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Initiallization

Before starting normal operation, the following power on
sequence is necessary to prevent SDRAM from damged
or malfunctioning.

1. Apply power and start clock. Attempt to maintain CKE
high , DQN high and NOP condition at the inputs.

2. Maintain stable power, table clock , and NOP input
conditions for a minimum of 200us.

3. lIssue precharge commands for all bank. (PRE or
PREA)

4. After all banks become idle state (after tRP), issue 8
or more auto-refresh commands.

5. Issue a mode register set command to initialize the
mode regiser.

After these sequence, the SDRAM is in idle state and
ready for normal operation.

Programming the Mode Register

The mode register is programmed by the mode register
set command using address bits A13 through AO as data
inputs. The register retains data until it is reprogrammed
or the device loses power.

The mode register has four fields;

Options : A13 through A7
CAS latency : A6 through A4
Wrap type : A3

Burst length : A2 through AO

Following mode register programming, no command can
be asserted befor at least two clock cycles have elapsed.

CAS Latency

CAS latency is the most critical parameter being set. It
tells the device how many clocks must elapse before the
data will be available.

The value is determined by the frequency of the clock and
the speed grade of the device. The value can be pro-
grammed as 2 or 3.

Burst Length

Burst Length is the number of words that will be output or
input in read or write cycle. After a read burst is completed,
the output bus will become high impedance.

The burst length is programmable as 1, 2, 4, 8 or full page.

Wrap Type (Burst Sequence)

The wrap type specifies the order in which the burst data
will be addressed. The order is programmable as either
“Sequential” or “Interleave”. The method chosen will
depend on the type of CPU in the system.

Integrated Circuit Solution Inc.
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MODE REGISTER

foTolo o o]
O x[* [x 1]

13 12 11 10 9

6 5 4 3 2 1 0

6 5 4 3 2 1 o0

o0 | o|0 |O |
oON |ON | N

| ‘ JEDEC Standard Test Set

| LTMODE ‘WT‘ BL ‘ Burst Read and Single Write (for Write Through Cache)

| OI 0 | 0 | 0 | 0 | | | LTMODE ‘WT BL ‘ Burst Read and Burst Write X = Don't care
Bits2 -0 WT =0| WT=1
000 1 1
001 2 2
010 4 4
8
Burst length 011 8
100 R R
101 R R
110 R R
111 Fullpage R
Wrap type Sequential
1 | Interleave
Bits 6-4 |CAS latency
000 R
001 R
010 2
Latency 011 3
mode 100 R
101 R
110 R
111 R
Remark R : Reserved

16 Integrated Circuit Solution Inc.
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Burst Length and Sequence

Burst of Two

Starting Address Sequential Addressing Interleave Addressing Sequence
(column address AQ, binary) Sequence (decimal) (decimal)
0 0, 1 0, 1
1 1,0 1,0

Burst of Four

Starting Address Sequential Addressing Interleave Addressing Sequence
(column address A1 - AO, binary) Sequence (decimal) (decimal)
00 0,1,2,3 0,1,2,3
01 1,2,3,0 1,0,3,2
10 2,3,0,1 2,3,0,1
11 3,0,1,2 3,2,1,0
Burst of Eight
Starting Address Sequential Addressing Interleave Addressing Sequence
(column address A2 - AO, binary) Sequence (decimal) (decimal)
000 0,1,2,3,4,5,6,7 0,1,2,83,4,5,6,7
001 1,2,3,4,5,6,7,0 1,0,3,2,5,4,7,6
010 2,3,4,5,6,7,0, 1 2,3,0,1,6,7,4,5
011 3,4,5,6,7,0,1,2 3,2,1,0,7,6,5,4
100 4,5,6,7,0,1,2,3 4,5,6,7,0,1,2,3
101 56,7,0,1,2,3,4 54,7,6,1,0,3,2
110 6,7,0,1,2,3,4,5 6,7,4,5,2,3,0,1
111 7,0,1,2,8,4,5,6 7,6,5,4,3,2,1,0

Full page burst is an extension of the above tables of sequential addressing, with the length being
512 (for 8M x 8) and 256 (for 4Mx16).

Integrated Circuit Solution Inc.
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Address Bits of Bank-Select and Precharge

Row | AO[ A1 [ A2 [A3[A4 | A5 | A6 | A7 [ A8 | A9 |A10[A11|A12[A13| ["A12 [ A13 |Result
(Activate command) ~| 0 0 [Select Bank A
“Activate “ command
0 1 Select Bank B
“Activate” command
1 0 Select Bank C
“Activate” command
1 1 Select Bank D
“Activate” command

Row [ AO[ A1[ A2 [A3 [ A4 [ A5 [ A6 [ A7 | A8 | A9 [ATO[ALT[AI2|AL3] oo T AT3 [Result
(Precharge command) |
0 0 0 [Precharge Bank A
0 0 1 |Precharge Bank B
0 1 0 |Precharge Bank C
0 1 1 |Precharge Bank D
1 X X |Precharge All Banks
X: Don't care

Disables Auto-Precharge (End of Burst)

Enables Auto - Precharge (End of Burst)

Col. [ AO[AL[A2[A3[A4[A5[A6[A7][A8]A9[AL0]A11[A12[A13] | Al2 | Al3 |Result
(CAS strobes) 0 0 |Enables Read/Write
I—lé commands for Bank A
0 1 Enables Read/Write
commands for Bank B
1 0 Enables Read/Write
commands for Bank C
1 1 Enables Read/Write
commands for Bank D

18 Integrated Circuit Solution Inc.
DR007-0A



1S4258800/1S42S8800L (C
1S42516400/1S42S516400L

Precharge
The precharge command can be asserted anytime after trRas(min.) is satisfied.

Soon after the precharge command is asserted, the precharge operation is performed and the synchronous DRAM enters
the idle state after trr(min.) is satisfied. The parameter t RP is the time required to perform the precharge.

The earliest timing in a read cycle that a precharge command can be asserted without losing any data in the burst is as
follows.

PrechargeE Burst lengh=4
T0 T1 T2 T3 T4 15 T6 T7
CLK
s | ()

CAS latency =2

CAS latency =3

Hi- Z
sl (o oo )™

(tras is satisfied)

DQ

| |
| | | \ | |
| | | | |
s ) ()
|
| ! | | ! |

1 | | |

In order to write all data to the memory cell correctly, the asynchronous parameter torL must be satisfied. The torL(min.)
specification defines the earliest time that a precharge command can be asserted. The minimum number of clocks can be
calculated by dividing topL(min.) with the clock cycle time.

In summary, the precharge command can be asserted relative to the reference clock that indicates the last data word is
valid. In the following table, minus means clocks before the reference; plus means time after the reference.

CAS latency Read Write
2 -1 + topL((min.)
3 -2 + topL((min.)
Integrated Circuit Solution Inc. 19
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Auto Precharge

During a read or write command cycle, A10 controls whether auto precharge is selected. If A10 is high in the read or write
command (Read with Auto precharge command or Write with Auto precharge command), auto precharge is selected and
begins automatically.

In the write cycle, toaL(min.) must be satisfied before asserting the next activate command to the bank being precharged.
When using auto precharge in the read cycle, knowing when the precharge starts is important because the next activate
command to the bank being precharged cannot be executed until the precharge cycle ends. Once auto precharge has
started, an activate command to the bank can be asserted after trRp has been satisfied.

A Read or Write command without auto - precharge can be terminated in the midst of a burst operation. However, a Read
or Write command with auto - precharge can not be interrupted by the same bank commands before the entire burst opera-
tion is completed. Therefore use of the same bank Read, Write, Precharge or Burst Stop command is prohibited during a
read or write cycle with auto - precharge. It should be noted that the device will not respond to the Auto - Precharge com-
mand if the device is programmed for full page burst read or write cycles.

The timing when the auto precharge cycle begins depends both on both the CAS latency programmed into the mode reg-
ister and whether the cycle is read or write.

Read with Auto Precharge

During a READA cycle, the auto precharge begins one clock earlier (CL = 2) or two clocks earlier (CL = 3) than the last word
output.

READ with AUTO PRECHARGE

Burst lengh = 4

T0 T1 T2 T3 T4 15 16 T7 18

CLK
! - | No New'Command tJ) Bank B | —

| | | |
READA B

Command |
| | | Auto pregharge startp
— T | | | |
| | |
|

CAS latency = 2

|
|
|
|
|
DQ :——————|——<QBO><QBl><Q52><QB3>__Hi;Z___
|
|
|
|
|
|

l
|«<—‘— NolNew Comr#land to Baer B —
|

|
|
|
Auto pref;harge startF
Command |
|
|

|

|

| |
CAS latency = 3 |

|
|
|
| | | Hi-Z
DQ r——f——*r—__f_<QB°><Q81><QBZ><QBB>
| | |

Remark READA means READ with AUTO PRECHARGE

20 Integrated Circuit Solution Inc.
DR007-0A



1S4258800/1S42S8800L (C
1S42516400/1S42S516400L

Write with Auto Precharge
During a write cycle, the auto precharge starts at the timing that is equal to the value of topL(min.) after the last data word
input to the device.

WRITE with AUTO PRECHRGE

Burst lengh = 4
T0 T1 T2 T3 T4 15 T6 17 T8

CLK

| | |
| | |
. | |
| | |
| | | |
DQ |_<DBO><DBI><DBZ><DBS> *——4———4——H'A
| T | |
| |
| |
| |
| |
I |

mman
Co and | AUTO PRECHARGE startE

|

|

| | |
—_— t
CAS latency = 2 | l &» |
|

| |

| | |AUTO PRECHARGE starth
WRITA B | | | |

| | I

1 1

Command
: topL

CAS latency = 3

| )
DQ S DBO><DBl><DBZ><DBS —f———f————r Hi-z

Remark WRITA means WRITE with AUTO Precharge

In summary, the auto precharge cycle begins relative to a reference clock that indicates the last data word is valid. In the
table below, minus means clocks before the reference; plus means clocks after the reference.

CAS latency Read Write
2 -1 + topL((min.)
3 -2 + topL((min.)
Integrated Circuit Solution Inc. 21
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Read / Writw Command Interval

Read to Read Command Interval

During a read cycle when a new read command is asserted, it will be effective after the CAS latency, even if the previ-ous
read operation has not completed. READ will be interrupted by another READ.

Each read command can be asserted in every clock without any restriction.

READ to READ Command Interval

Burst lengh=4, CAS latency=2
T0 T1 T2 T3 T4 15 T6 T7 18

1lcycle
AN | |

——————:—<QAO >< QBO>< QBl><QBZ >< Q33>_J|_Hi'_z—
| | | | |

CLK
| : : | | | | | |
Command [ < Read A >< Read B > | | [ | | |
| | | | | | | | |
| | | \ | | | | |
| | | | | | | |
DO | |
|
|
|
|

Write to Write Command Interval

During a write cycle, when a new Write command is asserted, the previous burst will terminated and the new burst will begin
with a new write command. WRITE will be interrupted by another WRITE.

Each write command can be asserted in every clock without any restriction.

WRITE to WRITE Command Interval

Burst lengh=4, CAS latency=2
TO T1 T2 T3 T4 T5 T6 T7 T8

CLK
1 |

< Write A >< Write B >

Command

| |
| l
| |
| |
| |

|

|

|

|

| \ / \ J

DQ - —< QA0 >< QBO >< QB1 >< QB2 >< QB3 >— bz 2 1

|

| | | | | |

|

|

1cycle
|l Y22 | | | |

22 Integrated Circuit Solution Inc.
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Write to Read Command Interval
The write command to read command interval is also a minimum of 1 cycle. Only the write data before the read command
will be written. The data bus must be Hi-Z at least one cycle prior to the first Dour.

WRITE to READ Command Interval

Burst lengh=4
T0 T1 T2 T3 T4 5 16 T7 18

CLK
[*Teyce I I | I |
' ' I I I I I
Command < WRITE A>< Read B > | | | | [
I I I I
I I [ I

DQ

|
|
|
mlatencyzz | ! !
| y |
I_ _/ pao >_|_ﬂi'z_|__< 0BO >< 0B1 >< 0B2 >< 0B3 >
| .

Command

CAS latency=3

DQ

QB1 >< QB2 >< QB3 >

Read to Write Command Interval

During a read cycle, READ can be interrupted by WRITE.

DQM must be in High at least 3 clocks prior to the write command. There is a restriction to avoid a data conflict. The data
bus must be Hi-Z using DQM before Write.

Integrated Circuit Solution Inc. 23
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@1

READ to WRITE Command Interval

mlatency:Z
T0 T1 T2 T3 T4 15 T6 T7 T8
CLK
| | | | | | |
Command | m | l | | | |
| | | | | | | |
DQM | | | | | | | | |
I : i I i i
I | | |
” Sty o o N X )t
| | | | | | | |
1 cycle
| | Y | | | | | | |
! ! ! [ | [ | ' |
Burst length=8, CAS latency=2
T0 T1 T2 T3 T4 15 T6 T7 T8 T9
CLK
| | | | | | | |
| | | | |
| | | | |
DQM | | ! /| | N , : !
| | | ) | |
| | | ~ | A
DQ |___.|___T_< Qo >< Q1 >< Q2 >__|_< DO >< D1 >< D2
Hi-Z is
! | | ! | | i | | |
| | necessary |
| | | | |
I I I I I I I ! I I
example: Burst length=4, CAS latency=3
T0 T1 T2 T3 T4 T5 T6 T7 T8
CLK 1
| | | | | | | |
| | | | | | | |
! l ' : : : | ! !
Do | | -/ | N | | |
| . | | | o | |
DQ - -+ - — = - — - — - - —
| | l l iz < i >< > >< i '
| | | necessary ' f |
| ! | | | | | | |
I I I I [ ! [ ! I I

24
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BURST Termination
There are two methods to terminate a burst operation other than using a read or a write command. One is the burst stop
command and the other is the precharge command.

BURST Stop Command
During a read burst, when the burst stop command is issued, the burst read data are terminated and the data bus goes to
high-impedance after the CAS latency from the burst stop command.

During a write burst, when the burst stop command is issued, the burst write data are termained and data bus goes to Hi-
Z at the same clock with the burst stop command.

Burst Termination

Burst lengh=X, CAS Intency=2,3
T0 T1 T2 T3 T4 15 T6 T7

CLK

Command

Py
®
2

|

|

S S
|
I

Q

)

O

=

mlatency:Z — >< Q2 >
DQ T T T |
| | | |
| >< >< > | Hi-z
— — — — — Qo0 Q1 Q2 Hy— = —"—-
DQ T

- - — - =

|
|
|
|
- —
|
|
CAS latency=3 L _
|
|
|

Remark BST: Burst stop command

Burst lengh=X, CAS latency=2,3
T0 T1 T2 T3 T4 T5 T6 7

CLK 1
| | | | | | |
Command | Write | | | BST | | |
| | | | | | | | |
CAS latency=2,3 | | | | | | | | |
Hi-Z
|——< Q0 >< Qo >< o1 >< @ >—|———|——;I———+
DQ
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
Remark BST: Burst command
Integrated Circuit Solution Inc. 25
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PRECHARGE TERMINATION
PRECHARGE TERMINATION in READ Cycle

During READ cycle, the burst read operation is terminated by a precharge command.

When the precharge command is issued, the burst read operation is terminated and precharge starts.

The same bank can be activated again after t RP from the precharge command.

When CAS latency is 2, the read data will remain valid until one clock after the precharge command.

When CAS latency is 3, the read data will remain valid until two clocks after the precharge command.

Precharge Termination in READ Cycle

T0 T1 T2

T4

Burst lengh= X
T6 T7 T8

CLK

Command

CAS latency=2

|
|
command |
L |
CAS latency=3 |

|

|
DQ |

e &2 ED

26
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Precharge Termination in WRITE Cycle
During WRITE cycle, the burst write operation is terminated by a precharge command.

When the precharge command is issued, the burst write operation is terminated and precharge starts.

The same bank can be activated again after trp from the precharge command. The DQM must be high to mask
invalid data in.

During WRITE cycle, the write data written prior to the precharge command will be correctly stored. However, invalid

data may be written at the same clock as the precharge command. To prevent this from happening, DQM must be high
at the same clock as the precharge command. This will mask the invalid data.

PRECHARGE TERMINATION in WRITE Cycle

Burst lengh = X
T0 T1 T2 T3 T4 15 T6 T7 T8

CLK

| |
Command | m |
| |
| |
| 1
I [
| 1

CAS latency = 2

DQM

|

|

|

I |

i | '

' I .
DQ 1'—< DO><D1><D2><D3>< D4>T__‘T_I_Z_T__‘

|

v

command

+ah-

DQM
I

3 63 ) aa ST

|
|
|
|
CAS latency =3 | |
|
|
|

i-
|
| ke |
|

Integrated Circuit Solution Inc. 27
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Mode Register Set
| TO | T1 | T2 | T3 | T4 | T5 | T6 | T7 | T8 | T9 | T10 |
CLK | | | | | | | | |
I I I I I | I I I I I I
I I I I I | I I I I I I
e JI T (N A B
B | | | | ~ I " I | | | |
| I I I I I I I I
I I | I I I I I I I I I
_ | I
SN KK
I | I I I | I
. . : s | . . .
e | I / | \ I \ : / I >< | >< I
I
| | | | | | | 1 | 1 1
e N/ NS X
I I | I I I I I [ I I I
I I | I I I I I | I | |
VAR
T T | T I T T T T | [
| | | | | | | | |
| I
A0 . . / | \ . \ | . >< , >< . .
| | | Address Key | | | |
o D 0 D I S
| | | | | | | | | | | |
Ti I ot I I I I ! I I i
R A E = e S
I; H I

28
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AC Parameters for Write Timing (1 of 2)

Burst Length=4, CAS Latency=2

| TOI TL|IT21T3|T4|T5 | T6|T71T8 | T9IT10 T11 T1d T13 T14/T15|T16/T17|T18/T19/T20/T21[T22

CLK u J u L
e e e e e e e e
L I e e e e e e e
CKE thKSl* eeMs || | Sgﬁ{]‘\”mlprecqarge ggg'ﬂé*”tolpreﬁ ge ||| |t
= | tC|MH [ [ [ N B B
R o N e e
® MU I T
T | | | | o | | |
T Y N N R D e e O e I I
e ARy ARYEA WYY,
RAS | | | | | | | | |
I I e T e e e (I I
o o A AR
CAS | | | | | | | | |
O T R R R B [ Y R N I R R
L ' TTy W A ey e WO Y By e | —/—— N I I B —
WE | | | | | | | | |
1 e O B B O e e e I
. [ [ T Y N Y NN NN | L L
SR Ut e Y VT
[ I T O A A [T T T T T T 1T T T | T T
| | | | | | | | | | | | | | | | | |
w T OO 0
] L’L Ty |1 I 1T 1 1 | 0 | I
| ’|*§-/_r_+\ | | | | | I I R B | L
[ u | | | | | T T 1T 1 | [
b | | o I N | |
DOM b | | o I N | |
I T e | o L | |
bQ Lo, B L I N | |
[ |= | [ | I'opL| trel | [
[ . | | | | [
Lol . | |
| | + | |
Activate Write with Activate Write with  Activate ~ Write without Precharge Activate Activate
Command Auto Precharge Command Auto Precharge Command Auto Precharge Command Command  Command
Bank A Command Bank B Command Bank A Command Bank A Bank A Bank B
Bank A Bank B Bank A
BS1="L", Bank C,D = Idle
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AC Parameters for Write Timing (2 of 2)

Burst Length=4, CAS Latency=3,4

| TOl T1] T21 T31 T4l T51 76| T71 T8 T9 IT10IM111T12/T13IT14| T18 T1d T17 718 T19 720/ 721 T22|T23

CLK

CH
o
_ t
CKE ]flc,('? fcMs
> |

|
|
Begi Aut0|PrecITarge Begir] Auto|Prectjarge
Bank A Bank B

E_____

= T T T oS
S ) ¥ Y M
g )i
S R/ 1 Y W B ¥
g B/ Y[ R N U B 7
oSN § S [ S [ G [} 0
g § B 6 O N W S O

DQM

DQ

|
- — = — —|= =
I

|
Activate Write with  Activate Write with Activate Write without Precharge Activate
Command Auto Precharge Command  Auto Precharge Command Auto Precharge Command Command
Bank A Command  Bank B Command Bank A Command Bank A Bank A
Bank A Bank B Bank A
BS1="L", Bank C,D = Idle
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GL

AC Parameters for Read Timing (1 of 2)

|TO | T2 | T2 | T3 | T4

| T5 |16 | T7 | T8 |

Burst Length=2, CAS Latency=2

T9 | T10 | T11 | T12 | T13

i =" —
IR RRUARUARUARURRITAR,
s U
gy 43 v VY v l  p we  w
S 1 N I R VT -
L LLTCT AL
w VOO O

'ﬁ'IHIII"'I'I'

A

I
tRCI

FYRY

DQM \

[
ha—
o
]
L
R,

Activate Read
Command Command
Bank A Bank A

I I
[ [
I I I
I I I
I I I
|tz | I

'acg I lhc2

HZ
iz @07 deu | |
| | I

*

Actlvate Read with

Command Auto Precharge

Bank B Command
Bank B

I
I
I
I
I
I

000 .

Precharge
Command

Bank A

I

I

I

|/

I

I
l«HZ .| |

Actlvate
Command
Bank A

BS1="L", Bank C,D =Idle
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AC Parameters for Read Timing (2 of 2)

CLK

CKE

RAS

CAS

*BSO

A10

ADD

DQM

DQ

Burst Length=2, CAS Latency=3

| TO | T1 | T2 |T'E‘> | T4|T5 |T6 | T7 |T8 |T9 |T10|Tll |T12 |T13|T14 |T15

t~ it t | |
S B o e e B
' ¢ ' ' ' Begin Auto '
. —»| |-<‘CM$ | | | Precharge |
CKS Bank
= 1< | [+dmH | | | P Pty
| | | |

| |
| |
| |
| |
| | |
| |
| |
| |

b

—

Rl aynuVaenmtaass
B 1 VA R N e A
T

l A
I SR VA 6 S A VA
e

T T T T
| | | | | |
| | ole | 'RP | N
T ) T T 1
Tl A
| | | | | |
| | | | | |
| l | | | . |
| | | | [Plavay
Hi-z
- I_ _l_ - |_ - | "“ -
| | I I
4 4
Activate Read Activate Read with Precharge Activate
Command Command Command Auto Precharge  command Command
Bank A Bank A Bank B Command Bank A Bank A

Bank B

BS1="L", Bank C,D =Idle
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GL

Power on Sequence and Auto Refresh (CBR)

CLK 5
I/

| TO| T1| T2| T3| T4 |T5|T6 |T7 | T8| T9|T10/T11|T12|T13|T14|T15T16/T17/T18/T19|T20|T21|T22

T e T : I )| B — : | : : Tt : : : :
igh leVel
CKE J| | iﬁ requil'ed | | | Mi|nimurp of8|Refrefsh qu:les an[e reqLFired | | | |1—R'C—-»| | | |
e e L e e e
cs 100 W A s ) 2 W A W o W A B
O 7 1 e e e RV A A A O AN I B Y 1A R B
L e L e e L e e e A R A A
I I S IS 7 A AN ) AN N N B [
s '/ \!/ L\ \f
I s s 4 B B B B B — — T
RN
s SU A/ Y. W/
NN
we 33 ) \ A VRS
WE / / | ) | |
| e e T A e A A A N N
Iy I/ |
35 ) W/
ol
1L 1 i 1 1 /L 1 1 1 1 1 | 1 1 1 1
wo ) i\ | WL
S o S B
ADD S 33
N
DQM I(( 1 - | I- 1 1 1 1 I(( 1 1 | ] ] ] ] 1 1 | | | |
| )) Ingh Levellis Neéessar&/ ' ! )1 | ' ! ' ! ! ! ' !
e e e e e e \I o
R 1 T T T Y (N =~ N A S A A R B Y
b “Hf it At A At At At A+ A~ -
I I I I I I I I I I I | I I I I I ] I I I |
A i Py
Precharge 1st Auto 2nd Auto Mode Register Command
Inputs Command  Refresh Refresh Set Command
must AllBanks  Command Command
be stable
for 200us

Integrated Circuit Solution Inc.
DR007-0A

33



1S4258800/1S42S8800L (C
1S42516400/1S42S516400L

Clock Suspension During Burst Read (Using CKE) (1 of 2)

Burst Length=4, CAS Latency=2
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BS1="L", Bank C,D = Idle
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Clock Suspension During Burst Read (Using CKE) (2 of 2)

Burst Length=4, CAS Latency=3
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BS1="L", Bank C,D =Idle
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Clock Suspension During Burst Write (Using CKE) (1 of 2)

Burst Length=4, CAS Latency=2
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Command
Bank A
BS1="L", Bank C,D = Idle
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Clock Suspension During Burst Write (Using CKE) (2 of 2)

Burst Length=4, CAS Latency=3
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Bank A . 1Cycle 2 Cycles 3 Cycles
Write
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Bank A
BS1="L", Bank C,D = Idle
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GL

Power Down Mode and Clock Mask

Burst Length=4, CAS Latency=2
| | | | | | | | | | | | | | | | ‘ | | | | ‘ |

I Y A A Y N N A A
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Power Down Exit
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Mode Entry Mode Exit Start End

BS1="L", Bank C,D =

Idle
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Auto Refresh (CBR)

Burst Length=4, CAS Latency=2
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Command  command Command
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BS1="L", Bank C,D = Idle
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S

Self Refresh (Entry and Exit)
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BS1="L", Bank C,D =Idle

Clock can be stopped at CKE=Low. If clock is stopped, it must be restarted/stable for 4 clock cycles before CKE=High
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Random Column Read (Page With Same Bank) (1 of 2)

Burst Length=4, CAS Latency=2
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BS1="L", Bank C,D =Idle
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Random Column Read (Page With Same Bank) (2 of 2)

Burst Length=4, CAS Latency=3
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BS1="L", Bank C,D = Idle
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Random Column Write (Page With Same Bank) (1 of 2)

Burst Length=4, CAS Latency=2
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Activate Write Writ Write Precharge Activate Write
Comman d Comman d Comman d Comman d Comman d Comman d Comman d
Bank B Bank B Bank B Bank B Bank B Bank B Bank B
BS1="L", Bank C,D = Idle
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Random Column Write (Page With Same Bank) (1 of 2)

Burst Length=4, CAS Latency=3
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BS1="L", Bank C,D =Idle

44 Integrated Circuit Solution Inc.
DR007-0A



1S4258800/1S42S8800L (@
1S42516400/1S42S516400L

Random Row Read (Interleaving Banks) (1 of 2)

Burst Length=8, CAS Latency=2
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BS1="L", Bank C,D =Idle
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Random Row Read (Interleaving Banks) (2 of 2)

Burs tLength=8, CAS Latency=3

| | | | | | | | | | | | | | | | I | | | | | |
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BS1="L", Bank C,D =Idle
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Random Row Write (Interleaving Banks) (1 of 2)

Burst Length=8, CAS Latency=2

| | | | | | | | | | | | | | | | | | | | | | |
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BS1="L", Bank C,D =Idle
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Random Row Write (Interleaving Banks) (2 of 2)

Burst Length=8, CAS Latency=3
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BS1="L", Bank C,D =Idle
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Read and Write Cycle (1 of 2)

Burst Length=4, CAS Latency=2
| | | | | | | | | | | | | | | | | | | | | | |
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BS1="L", Bank C,D =Idle
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Read and Write Cycle (2 of 2)

Burst Length=4, CAS Latency=3

| | | | | | | | | | | | | | | | | | | | | | |
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BS1="L", Bank C,D = Idle
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Interleaved Column Read Cycle (1 of 2)

Burst Length=4, CAS Latency=2

| | | | | | I | | | |
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BS1="L", Bank C,D = Idle
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Interleaved Column Read Cycle (2 of 2)

Burst Length=4, CAS Latency=3

| | |
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mmmmmmm
Bank B
BS1="L", Bank C,D = Idle
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Interleaved Column Write Cycle (1 of 2)

Burst Length=4, CAS Latency=2
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BS1="L", Bank C,D =Idle
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S

Interleaved Column Write Cycle (2 of 2)

Burst Length=4, CAS Latency=3
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BS1="L", Bank C,D = Idle
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Auto Precharge after Read Burst (1 of 2)

Burst Length=4, CAS Latency=2
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BS1="L", Bank C,D = Idle
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Auto Precharge after Read Burst (2 of 2)

Burst Length=4, CAS Latency=3
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Auto Precharge after Write Burst (1 of 2)

Burst Length=4, CAS Latency=2
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an Bank A BankB e CBoarEE\ind Bank B Bank A Write with
Write with Auto Pricharge
Bank A
Auto Precharge
Command
Bank B
BS1="L", Bank C,D = Idle
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Auto Precharge after Write Burst (2 of 2)

Burst Length=4, CAS Latency=3
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Read
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Bank A
BS1="L", Bank C,D = Idle
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Full Page Read Cycle (1 of 2)

Burst Length=Full Page, CAS Latency=2

| Tol T2l T21 731 T4l 15176 | T7 | T8l Tol T10 T11/T12T13IT14IT15IT16] T17 T18 T29l T20/ T21IT22

CLK

|
|
CKE  High|
|
|
|

=\l
= i

1 1 |y
|
!

el

N I [
DQM L | | i, [
—t—+— § : ! Pttt
I I L
Hi-Z
DQ -t —Il—+ + =+ 4 —1—+ -
| | | I | | | | |
f f I - f
Read Full page burst operation does not
Activate Read Activate Command terr_nirjatg when the burst length is Precharge  Activate
Command Command Command B satisfied; the burst counter Command  Command
Bank A ank B increments and continues burstin
Bank A Bank B g Bank B Bank B
beginning with the starting address
The burst counter wraps Burst Stop
from the highest order Command
page address back to zero
during this time interval
BS1="L", Bank C,D = Idle
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Full Page Read Cycle (2 of 2)

Burst Length=Full Page, CAS Latency=3

| Tol T2l 721 731 T4l 75176 I T7 | T8l Tol T1d T11T12/T13IT14IT15IT16] T17 T18 T19IT20I T21IT22
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Bank A Bank A Bank B an the burst counter increments Bank B Bank B
and continues bursting
The burst counter wraps  peginning with the starting  Burst Stop
from the highest order address Command
page address back to zero
during this time interval
BS1="L", Bank C,D = Idle
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Full Page Write Cycle (1 of 2)

Burst Length=Full Page, CAS Latency=2
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Full page burst operation

does not terminate when Burst Stop
the burst length is satisfied; Command
the burst counter increments

The burst counter wraps
from the highest order
page address back to zero

during this time interval and continues bursting
beginning with the starting
address
BS1="L", Bank C,D = Idle
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GL

Full Page Write Cycle (2 of 2)

Burst Length=Full Page, CAS Latency=3
| | | | | | | | | | | | | | 1 | | | | | | | |
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beginning with the starting
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olI="L", bank U,U =l1dle
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Burst Read and Single Write Operation

Burst Length=4, CAS Latency=2
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BS1="L", Bank C,D =Idle
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Full Page Random Column Read

Burst Length=Full Page, CAS Latency=2
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BS1="L", Bank C,D =Idle
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Full Page Random Column Write

Burst Length=Full Page, CAS Latency=2

| Tol T2l 721 731 T4l 75176 | T7 | T8l Tol T1d T11T12/T13IT14IT15IT16] T17 T18 T19IT20/ T21IT22

TV
w AL A
s L
o WIS

AD

|
o ]|
_|
Hiz,
|

v
i\
¥
¥
)

m

| I N N
I e e I
| |

)

|
RN po f f l
Write Write Write Precharge
D

(2]

]

=

Cig—=—~
e EEE

(o

o

=

=
=S

DQ

|
-+ —
I

C%C;:\,ﬁ;id égtrlr:/rar\::nd Cx\rlrzlrfan d Command  Command Command /Command Bank B (Bank

Bank B Precharge Termination

BankA  BankB Bank B Bank B Bank A ( g )
. Activate

Write Write Write Data. command
Command  Command is masked Bank B

Bank A Bank A

BS1="L", Bank C,D =Idle
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Precharge Termination of a Burst (1 of 2)

Burst Length=8, CAS Latency=2
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BS1="L", Bank C,D = Idle
b b
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Precharge Termination of a Burst (2 of 2)

Burst Length=8, CAS Latency=3
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Write Data  precharge Termination of a Read Burst.
is masked of a Write Burst.
BS1="L", Bank C,D = Idle
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ORDERING INFORMATION
Commercial Range: 0°C to 70°C

Speed (ns) Order Part No. Package
7 1S42S8800-7T 400mil TSOP-2
IS42S8800L-7T 400mil TSOP-2
8 1S42S8800-8T 400mil TSOP-2
IS42S8800L-8T 400mil TSOP-2
7 1IS42S16400-7T 400mil TSOP-2
1IS42S16400L-7T 400mil TSOP-2
8 IS42S516400-8T 400mil TSOP-2
1IS42S16400L-8T 400mil TSOP-2

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

Speed (ns) Order Part No. Package
7 1S42S58800-7TI 400mil TSOP-2
1IS42S8800L-7TI 400mil TSOP-2
8 1S42S8800-8T] 400mil TSOP-2
1IS42S8800L-8TI 400mil TSOP-2
7 1IS42516400-7TI 400mil TSOP-2
1IS42S16400L-7TlI 400mil TSOP-2
8 1S42516400-8TI 400mil TSOP-2
1IS42S16400L-8T]I 400mil TSOP-2

GL

Integrated Circuit Solution Inc.

HEADQUARTER:

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

TEL: 886-3-5780333

Fax: 886-3-5783000

BRANCH OFFICE:

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

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