1S42S83200C
1S42516160C

256 Mb Single Data Rate Synchronous DRAM

APRIL 2009

General Description

1IS42S83200C is organized as 4-bank x 8,388,608-word x 8-bit Synchronous DRAM with LVTTL interface and
1IS42S16160C is organized as 4-bank x 4,194 ,304-word x 16-bit. All inputs and outputs are referenced to

the rising edge of CLK. 1S42S83200C and 1S42S516160C achieve very high speed data rates up to 166MHz, and
are suitable for main memories or graphic memories in computer systems.

Features

- Single 3.3V +0.3V power supply

- Max. Clock frequency :

- 6:166MHz<3-3-3>/-7:143MHz<3-3-3>/-75:133MHz<3-3-3>
- Fully synchronous operation referenced to clock rising edge

- 4-bank operation controlled by BAO,BA1(Bank Address)

- /ICAS latency- 2/3 (programmable)

- Burst length- 1/2/4/8/FP (programmable)

- Burst type- Sequential and interleave burst (programmable)

- Byte Control- LDQM and UDQM (1542S16160C)

- Random column access

- Auto precharge / All bank precharge controlled by A10

- Auto and self refresh

- 8192 refresh cycles /64ms

- LVTTL Interface

- Package

400-mil, 54-pin Thin Small Outline (TSOP II) with 0.8mm lead pitch
Pb-free package is available
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CLK : Master Clock DQM : Output Disable / Write Mask
CKE : Clock Enable A0-12 : Address Input
/CS : Chip Select BAO,1 : Bank Address
/RAS : Row Address Strobe Vdd : Power Supply
/ICAS : Column Address Strobe VddQ : Power Supply for Output
/WE : Write Enable VSS : Ground
DQO-15 :Datal/O VSSQ : Ground for Output
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IO Buffer

Memory Array Memory Array

Memory Array Memory Array

8192x1024x8 2192x1024x8 8192x 1024x 8 B102x1024x8
Ciall Array Cell Array Cell Array Cell Amray
Bank #0 Eank #1 Bank #2 EBank #3
Ilode
Register
Comntrol Circuiry I
‘ 1 A
| Address Buffer e Contrel Signal Buffer |
| Clock Buffer |
a0z Bl CLE CEE ICE RAS MCAS = Do

Note: This figure shows the 1S42583200C.
The 1S42516160C configuration is 8192x512x16 of cell array and DQO-15
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Pin Descriptions

SYMBOL TYPE DESCRIPTION
Clock: CLK is driven by the system clock. All SDRAM input signals are sampled on the positive
CLK Input edge of CLK. CLK also increments the internal burst counter and controls the output registers.
Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK signal. Deactivating the
clock provides PRECHARGE POWER-DOWN and SELF REFRESH operation (all banks idle),
ACTIVE POWER-DOWN (row active in any bank), DEEP POWER DOWN (all banks idle), or
CLOCK SUSPEND operation (burst/access in progress). CKE is synchronous except after the
CKE Input device enters power-down and self refresh modes, where CKE becomes asynchronous until
after exiting the same mode. The input buffers, including CLK, are disabled during power-down
and self refresh modes, providing low standby power. CKE may be tied HIGH.
Chip Select: /CS enables (registered LOW) and disables (registered HIGH) the command
decoder. All commands are masked when /CS is registered HIGH. /CS provides for external
1cS Input bank selection on systems with multiple banks. /CS is considered part of the command code.
;gﬁg Input Command Inputs: /CAS, /RAS, and WE (along with /CS) define the command being entered.
WE
Input/Output Mask: DQM is sampled HIGH and is an input mask signal for write accesses and an
LDQM, output enable signal for read accesses. Input data is masked during a WRITE cycle. The output
UDQM (x16) buffers are placed in a High-Z state (two-clock latency) when during a READ cycle. LDQM
Input corresponds to DQ0-DQ7, UDQM corresponds to DQ8—DQ15. LDQM and UDQM are
DQM (x8) considered same state when referenced as DQM.
Bank Address Input(s): BAO and BA1 define to which bank the ACTIVE, READ, WRITE or
PRECHARGE command is being applied. These pins also select between the mode register and
BAO, BA1 Input the extended mode register.
A0-12 specify the Row / Column Address in conjunction with BAO,1. The Row Address is
specified by A0-12. The Column Address is specified by A0-9(x8) and A0-8(x16). A10 is also
used to indicate precharge option. When A10 is high at a read / write command, an auto
AO-A12 Input precharge is performed. When A10 is high at a precharge command, all banks are precharged.
DQO0-DQ15 (x16) e Data Input/Output: Data bus.
DQO-DQ7 (x8) /
Internally Not Connected: These could be left unconnected, but it is recommended they be
NC - connected or Vss.
DQ Power: Provide isolated power to DQs for improved noise immunity.
VDDQ Supply
DQ Ground: Provide isolated ground to DQs for improved noise immunity.
VssQ Supply
Core Power Supply.
VDD Supply PPl
Ground.
Vss Supply
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on any pin relative to Vss VIN,VouT -05~4.6 Vv
Voltage on VDD supply relative to Vss Vb, VbDQ -05~4.6 \Y
Storage temperature TsTG -65 ~ +150 °C
Power dissipation PD 1.0 w
Short circuit current los 50 mA

NOTES:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

Functional operation should be restricted to recommended operating condition.
Exposure to higher than recommended voltage for extended periods of time could affect device reliability.

DC OPERATING CONDITIONS

Recommended operating conditions (Voltage referenced to Vss = 0V, Commerical grade:TA = 0 to 70°C, Industrial grade:TA = -40 to 85°C)

Parameter Symbol Min Typ Max Unit Note
Vdd 3.0 3.3 3.6 \Y
Supply voltage
Vdda 3.0 3.3 3.6 Vv

Input logic high voltage ViH 2.0 Voba + 0.3 \Y 1
Input logic low voltage Vi -0.3 0 0.8 Vv 2
Output logic high voltage VOH 2.4 - - Vv loH=-0.1mA
Output logic low voltage VoL - - 0.4 Vv loL=0.1mA
Input leakage current ILi -5 - 5 uA 3
Output leakage current loL -5 - 5 uA 3
Note:
1. VIH(max) = VDDQ + 2V AC for pulse width < 3ns acceptable.
2. VIL(min) = -2V AC for pulse width < 3ns acceptable.
3. Any input OV < VIN £ VDD + 0.3V, all other pins are not under test = 0V.
4. Dout is disabled , 0V < VOUT < VDD.
CAPACITANCE (vdd=3.3V, Ta= 25, f = 1MHz)

Parameter Symbol Min Max Unit Note
Clock Cclk 25 4.0 pF
/CAS,/RAS,/WE,/CS,CKE,L/UDQM Cin 25 5.0 pF
Address CADD 25 5.0 pF
DQO~DQ15 Cour 4.0 6.5 pF
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DC CHARACTERISTICS
Recommended operating conditions (Voltage referenced to Vss = 0V, Commerical grade:TA = 0 to 70°C, Industrial grade:TA = -40 to 85°C)
Parameter Symbol Test Condition Organization 5 Vers7|on = Unit | Note
X8 140 140 | 130
. Burst length = 1
Operating Curr_ent Icct tRC = tRc(min) mA 1
(One Bank Active) 02 0mA
X16 140 140 135
Precharge Standby IccaP CKE = Vi(max), tcc=10ns X8/X16 15 15 15
Current in mA
< =
power-down mode loceps | OKE & CLK = Vikmax), tec = | gy 16 5 5 5
CKE = VIH(min), CS = VIH(min),
Precharge Standb lecan | f6C=10ns X8/X 16 a0 | 40| 40
Crec atrge andby Input signals are changed one
inur:g?]n ower-down time during 20ns mA
oo P CKE = Vimin), CLK =
IccaNS | ViL(max), tcc= oo X8/X 16 30 30 30
Input signals are stable
Active Standby IccaP CKE = Vi(max), tcc=10ns X8/X16 50 50 50 mA
Current
in power-down mode | IccsPS SOKE & CLK = Vimax), t6C = | y gy 14 20 | 20| 2
CKE = VIH(min), CS = VIH(min),
. tcc= 10ns
éctlve Standby IccaN Input signals are changed one X8/X 16 65 65 65
) urrent time during 20ns
in non power-down mA
mode CKE = ViH(min), CLK =
(One Bank Active) IccaNS | ViL(max), tcc= oo X8/X 16 45 45 45
Input signals are stable
lo=0mA
Operating Current Page burst
(Burst Mode) lcc4 4Banks Activated X8/X16 180 180 180 mA 1
tcco= 2CLKs
Refresh Current lccs tARFC = tARFC(min) X8/X16 210 185 | 175 mA 2
Self Refresh Current lccé CKE = 0.2V X8/X 16 6 6 6 mA
NOTES:
1. Measured with outputs open.
2. Refresh period is 64ms.
3. Unless otherwise noted, input swing level is CMOS(VIH /VIL=VDDQ/VSSQ).
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AC OPERATING TEST CONDITIONS vob = 3.3V, Commerical grade:TA= 0 to 70°C, Industrial grade:TA = -40 to 85°C)

Parameter Value Unit
AC input levels (Vih/Vil) 2.4/0.4 %
Input timing measurement reference level 1.4 \%
Input rise and fall time tritf =11 Ns
Output timing measurement reference level 1.4 \
Output load condition See Figure 2

At » Vit= 1.4V
12000 500
outout | Vor(DC)= 24V, low=2mA
—————— - =
utpu 1 l VoL (DC) = 0.4V, loL = 2mA utpu o=l
8700 = I S I 30pF
(Fig. 1) DC output load circuit (Fig. 2) AC output load circuit
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OPERATING AC PARAMETER

(AC operating conditions unless otherwise noted)

Version Unit Note
Parameter Symbol
-6 -7 -75

Row active to row active delay tRRD(Min) 12 14 15 ns 1
RAS to CAS delay tRcD(min) 18 20 20 ns 1
Row precharge time tRP(Min) 18 20 20 ns 1

tRAS(min) 42 45 45 ns 1
Row active time

trRAS(max) 100K 100K 100K ns
Row cycle time tRc(min) 60 63 65 ns 1
Last data in to row precharge tRDL (min) 2 2 2 CLK
Last data in to active delay tDAL (min) 5 5 5 CLK
Last data in to new col. address delay tcDL (min) 1 1 1 CLK
Last data in to burst stop tDBL (min) 1 1 1 CLK
Mode register set cycle time tMRD (min) 2 2 2 CLK
Refresh interval time tREF(Max) 64 64 64 ms
Auto refresh cycle time tARFC(min) 60 70 75 ns

NOTES:
1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time and then rounding off to the next
higher integer.
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AC CHARACTER|ST|CS(AC operating conditions unless otherwise noted)

-6 -7 -75
Parameter Symbol Unit Note
Min Max Min Max Min Max

CAS latency=3 tcc (3 6 7 75
CLK cycle time ns 1

CAS latency=2 tcc (2 10 10 10

CAS latency=3 tSAC (3) 54 5.4 54
CLK to valid output delay ns 1,2

CAS latency=2 tSAC (2) 6 6 6

CAS latency=3 tOH (3) 2.5 2.5 2.5
Output data hold time ns 2

CAS latency=2 tOH (2) 2.5 25 2.5
CLK high pulse width tcH 25 25 25 ns 3
CLK low pulse width teL 25 25 25 ns 3
Input setup time tsi 1.5 1.5 1.5 ns 3
Input hold time tHI 1.0 1.0 1.0 ns 3
Transition time of CLK tr 0.3 1.5 0.3 1.5 0.3 1.5 ns

CAS latency=3 5.4 5.4 5.4
CLK to output in Hi-Z tsHz ns

CAS latency=2 6 6 6

NOTES :
1. Parameters depend on programmed CAS latency.
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter.
3. Assumed input rise and fall time (tr & tf) = 1ns.
Iftr & tf is longer than 1ns, transient time compensation should be considered,
i.e., [(tr + tf)/2-1]ns should be added to the parameter.
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1S42516160C
TRUTH TABLE
Command Truth Table
COMMAND s A10/ A12-11,
ymbol CKEn-1 CKEn /CS /RAS /CAS /WE BA1 BAO AP A9 ~ AO
Device deselect DSL H X H X X X X X X X
No operation NOP H X L H H H X X X X
Burst stop BST H H L H H L X X X X
Read RD H X L H L H V V L V
Read with auto precharge RDA H X L H L H V V H V
Write WR H X L H L L V V L V
Write with auto precharge WRA H X L H L L V V H V
Bank activate ACT H X L L H H \ \ \ \
Precharge select bank PRE H X L L H L \ \ L X
Precharge all banks PALL H X L L H L X X H X
Mode register set MRS H X L L L L L L L X
Extended mode register set EMRS H X L L L L H L L V
(V=Valid, X=Don " t Care, H=Logic High, L=Logic Low)
CKE Truth Table
Current state Function Symbol CKEn-1  CKEn __ /CS /RAS /CAS /WE ___ /Address
Activating Clock suspend mode entry H L X X X X X
Any Clock suspend mode L L X X X X X
Clock suspend Clock suspend mode exit L H X X X X X
Idle Auto refresh command REF H H L L L H X
Idle Self refresh entry SREF H L L L L H X
Idle Power down entry PD H L L H H H X
H L H X X X X
Idle Deep power down entry DPD H L L H H L X
Self refresh Self refresh exit L H L H H H X
L H H X X X X
Power down Power down exit L H L H H H X
L H H X X X X
Deep power down  Deep power down exit L H X X X X X
(V=Valid, X=Don " t Care, H=Logic High, L=Logic Low)
10 Integrated Silicon Solution, Inc. — www.issi.com
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Function Truth Table

Current state /CS /RAS /C /WE  /Address Command Action Notes
Idle H X X X X DESL NOP
L H H H X NOP NOP
L H H L X BST NOP
L H L H BA,CA,A10  RD/RDA ILLEGAL 1
L H L L BA,CA,A10  WR/WRA ILLEGAL 1
L L H H BA,RA ACT Row activating
L L H L BA,A10 PRE/PALL NOP
L L L H X REF Auto refresh
L L L L OC,BA1=L MRS Mode register set
L L L L OC,BA1=H EMRS Extended mode register set
Row active H X X X X DESL NOP
L H H H X NOP NOP
L H H L X BST NOP
L H L H BA,CA,A10  RD/RDA Begin read 2
L H L L BA,CA,A10  WR/WRA Begin write 2
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL Precharge / Precharge all banks 3
L L L H X REF ILLEGAL
L L L L OC,BA MRS /EMRS  ILLEGAL
Read H X X X X DESL Continue burst to end — Row active
L H H H X NOP Continue burst to end — Row active
L H H L X BST Burst stop — Row active
L H L H BA,CA,A10  RD/RDA Terminate burst,begin new read 4
L H L L BA,CA,A10  WR/WRA Terminate burst,begin write 45
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL Terminate burst — Precharging
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS ILLEGAL
Write H X X X X DESL Continue burst to end — Write recovering
L H H H X NOP Continue burst to end — Write recovering
L H H L X BST Burst stop — Row active
L H L H BA,CA,A10 RD/RDA Terminate burst, start read : Determine AP 4,5
L H L L BA,CA,A10  WR/WRA Terminate burst,new write : Determine AP 4
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL Terminate burst — Precharging 6
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS ILLEGAL
Read with auto H X X X X DESL Continue burst to end — Precharging
precharge L H H H X NOP Continue burst to end — Precharging
L H H L X BST ILLEGAL
L H L H BA,CA,A10  RD/RDA ILLEGAL 1
L H L L BA,CA,A10 WR/WRA ILLEGAL 1
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL ILLEGAL 1
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS ILLEGAL
Write with auto  H X X X X DESL Continue burst to end — Write recovering
precharge L H H H X NOP Continue burst to end — Write recovering
L H H L X BST ILLEGAL
L H L H BA,CA,A10  RD/RDA ILLEGAL 1
L H L L BA,CA,A10  WR/WRA ILLEGAL 1
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL ILLEGAL 1
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS ILLEGAL
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Current state /CS /RAS /CAS /WE  /Address Command Action Notes
Precharging H X X X X DESL Nop — Enter idle after tRP
L H H H X NOP Nop — Enter idle after tRP
L H H L X BST ILLEGAL
L H L H BA,CA,A10  RD/RDA ILLEGAL 1
L H L L BA,CA,A10  WR/WRA ILLEGAL 1
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL Nop — Enter idle after tRP
L L L H X REF ILLEGAL
L L L L OC,BA MRS/EMRS ILLEGAL
Row activating H X X X X DESL Nop — Enter bank active after tRCD
L H H H X NOP Nop — Enter bank active after tRCD
L H H L X BST ILLEGAL
L H L H BA,CA,A10  RD/RDA ILLEGAL 1
L H L L BA,CA,A10 WR/WRA ILLEGAL 1
L L H H BA,RA ACT ILLEGAL 1,7
L L H L BA,A10 PRE/PALL ILLEGAL 1
L L L H X REF ILLEGAL
L L L L OC,BA MRS/EMRS ILLEGAL
Write H X X X X DESL Nop — Enter row active after tDPL
recovering L H H H X NOP Nop — Enter row active after tDPL
L H H L X BST Nop — Enter row active after tDPL
L H L H BA,CA,A10  RD/RDA Begin read 5
L H L L BA,CA,A10 WR/WRA Begin new write
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL ILLEGAL 1
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS  ILLEGAL
Write H X X X X DESL Nop — Enter precharge after tDPL
recovering with - H H H X NOP Nop — Enter precharge after tDPL
auto precharge L H H L X BST Nop — Enter precharge after tDPL
L H L H BA,CA,A10  RD/RDA ILLEGAL
L H L L BA,CA,A10  WR/WRA ILLEGAL 1,5
L L H H BA,RA ACT ILLEGAL 1
L L H L BA,A10 PRE/PALL ILLEGAL 1
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS  ILLEGAL
Refresh H X X X X DESL Nop — Enter idle after tRC1
L H H H X NOP Nop — Enter idle after tRC1
L H H L X BST Nop — Enter idle after tRC1
L H L H BA,CA,A10  RD/RDA ILLEGAL
L H L L BA,CA,A10  WR/WRA ILLEGAL
L L H H BA,RA ACT ILLEGAL
L L H L BA,A10 PRE/PALL ILLEGAL
L L L H X REF ILLEGAL
L L L L OC,BA1=L MRS /EMRS  ILLEGAL
Mode register H X X X X DESL Nop — Enter idle after tRSC
accessing L H H H X NOP Nop — Enter idle after tRSC
L H H L X BST Nop — Enter idle after tRSC
L H L H BA,CA,A10  RD/RDA ILLEGAL
L H L L BA,CA,A10  WR/WRA ILLEGAL
L L H H BA,RA ACT ILLEGAL
L L H L BA,A10 PRE/PALL ILLEGAL
L L L H X REF ILLEGAL
L L L L MODE MRS ILLEGAL
12 Integrated Silicon Solution, Inc. — www.issi.com
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Notes: 1. lllegal to bank in specified states; Function may be legal in the bank indicated by Bank Address (BA), depending on
the state of that bank.

. lllegal if tRCD 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 preceding data which don't satisfy tDPL.

. lllegal if tRRD is not satisfied

NO O~ WN
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A. MODE REGISTER FIELD TABLE TO PROGRAM MODES
Register Programmed with Normal MRS

Address BAO | BA1 A12 A11 A10/AP | A9+ A8 A7 A6 A5 A4 A3 A2 A1 A0

Function 0 0 0 0 0 0 0 0 CAS Latency BT Burst Length
Normal MRS Mode

CAS Latency Burst Type Burst Length

A6 | A5 | A4 Latency A3 Type A2 | A1 | AD BT=0 BT=1

0 0 0 Reserved Sequential 0 0 0 1 1

0 0 1 1 Interleave 0 0 1 2 2

0 1 0 2 0 1 0 4 4

0 1 1 3 0 1 1 8 8

1 0 0 Reserved 1 0 0 Reserved Reserved

1 0 1 Reserved 1 0 1 Reserved Reserved

1 1 0 Reserved 1 1 0 Reserved Reserved

1 1 1 Reserved 1 1 1 Full Page Reserved

B. POWER UP SEQUENCE
1. Apply power and attempt to maintain CKE at a high state and all other inputs may be undefined.
- Apply VDD before or at the same time as VDDQ.
2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us.
3. Issue precharge commands for all banks of the devices.
4. Issue 2 or more auto-refresh commands.

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

C. BURST SEQUENCE

BURST LENGTH STAR;IIDBIID('.;ggSI_UMN ORDER OF ACCESSES WITHIN A BURST
TYPE=SEQUENTIAL TYPE=INTERLEAVED
A0
2 0 0-1 0-1
1 1-0 1-0
A1 A0
00 0-1-2-3 0-1-2-3
4 0 1 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
A2 A1 A0
0 0 o0 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0 0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
0 1. o0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
8 0 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 0 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1 0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
i 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 (y) N=AO - A8 (location 0 —vy) an&nﬂccnrﬁ %TS Not Supported
NOTE:
1. For full-page accesses: y = 512.
2. For a burst length of two, A1-A8 select the block-of-two burst; A0 selects the starting column within the block.
3. For a burst length of four, A2—A8 select the block-of-four burst; AO—-A1 select the starting column within the block.
4. For a burst length of eight, A3—A8 select the block-of-eight burst; A0-A2 select the starting column within the block.
5. For a full-page burst, the full row is selected and A0—A8 select the starting column.
6. Whenever a boundary of the block is reached within a given sequence above, the following access wraps within the block.
7. For a burst length of one, AO—A8 select the unique column to be accessed, and mode register bit M3 is ignored.

14
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Power-up sequence

Power-up sequence

The SDRAM should be goes on the following sequence with power up.

The CLK, CKE, /CS, DQM and DQ pins keep low till power stabilizes.

The CLK pin is stabilized within 100 ps after power stabilizes before the following initialization sequence.

The CKE and DQM is driven to high between power stabilizes and the initialization sequence.

This SDRAM has VDD clamp diodes for CLK, CKE, address, /RAS, /CAS, WE, /CS, DQM and DQ pins. If the sepins go high
before power up, the large current flows from these pins to VDD through the diodes.

Initialization sequence

When 200 ps or more has past after the above power-up sequence, all banks must be precharged using the precharge
command (PALL). After tRP delay, set 8 or more auto refresh commands (REF). Set the mode register set command (MRS)
to initialize the mode register. We recommend that by keeping DQM and CKE to High, the output buffer becomes High-Z
during Initialization sequence, to avoid DQ bus contention on memory system formed with a number of device.

Fower up sequence Initialization seguence
! o)

. 100 ps i 200 ps :

:‘- I-'- 1
VDD, VDDQ _ 0V L ! b B
CKE,Dam —Low ! | M )

cLk _Low | LI L L L L

jcs,pq Llow || | i ) )

Power stabilize

Power-up sequence and Initialization sequence
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Operation of the SDRAM
Read/Write Operations

Bank active

Before executing a read or write operation, the corresponding bank and the row address must be activated by the bank
active (ACT) command. An interval of tRCD is required between the bank active command input and the following read/write
command input.

Read operation

A read operation starts when a read command is input. Output buffer becomes Low-Z in the (/CAS Latency - 1) cycle after
read command set. The SDRAM can perform a burst read operation.

The burst length can be set to 1, 2, 4 and 8. The start address for a burst read is specified by the column address and the
bank select address at the read command set cycle. In a read operation, data output starts after the number of clocks
specified by the /CAS Latency. The /CAS Latency can be setto 2 or 3.

When the burst length is 1, 2, 4 and 8 the DOUT buffer automatically becomes High-Z at the next clock after the successive
burst-length data has been output.

The /CAS latency and burst length must be specified at the mode register.

1
1

Command W _,:e.'c— >< XRE-‘SDX
1 1
| :

Address X?DW )‘( XC:-Iuml]}(
! !
CL=2 {au:E}(uu11XnLt2x:J:E}
D2
{aut ﬂX:ut'XnLtf_‘x out 3}

CL =/CAS latency
Burst Lemgth = 4

{CAS Latency

T — _

BL=1
out 0% out 1 ——————————

DG BL=2
BL=2 - T/

BL=5

BL : Burst Length
fCAS Latency =2

Burst Length

16
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Write operation
Burst write or single write mode is selected

1. Burst write: A burst write operation is enabled by setting OPCODE (A9, A8) to (0, 0). A burst write starts in the same clock
as a write command set. (The latency of data input is 0 clock.) The burst length can be setto 1, 2, 4 and 8, like burst read
operations. The write start address is specified by the column address and the bank select address at the write command

set cycle.

{inl } ————————
BL=1 —
- in 1 ————————
Do BL=2
--------
—— Qin 0¥ in1X in2Xin3 ¥ind ¥in5¥ind Xin7 ---

CL=23
Burst write

2. Single write: A single write operation is enabled by setting OPCODE (A9, A8) to (1, 0). In a single write operation, data is
only written to the column address and the bank select address specified by the write command set cycle without regard to
the burst length setting. (The latency of data input is 0 clock).

LS N [ I O
Command X fCT X ¥ -.;-.,-R ¥
Address Xﬂlm'. X Xc:.:dumn)(

DQ \“ inQd }
Single write
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Auto Precharge

Read with auto-precharge

In this operation, since precharge is automatically performed after completing a read operation, a precharge
command need not be executed after each read operation. The command executed for the same bank after the
execution of this command must be the bank active (ACT) command. In addition, an interval defined by /APR is
required before execution of the next command.

[Clock cycle time]

/CAS latency Precharge start cycle
3 2 cycle before the final data is output
2 1 cycle before the final data is output
CLK :
| | | | |
CL=2 Command AcT X ® REMDA X W ACT
T T T T T T
1 - 1 1 1 suN 1
| — | I e%” e,
pa T T ol W ol W ouz X o T T
| | | ul : 1
| | | v 1 1
I I I o AFR y
CL=3 Commard W AcT % READA X, M o® X_ACT X
T T T T i B L T
| T | | |
| RAS | I 1 DL N
Da T T ould W autt ¥ o2 o %3 ,é‘
| | | 1 o 1
[
1 : | 1 L 1
Mote: Internal auto-precharge starts aft the fimng indicated by "' . b S
And an mierva’ of tRAS ((RAS) is required between previcus active (ACT] command and intemal prechangs ' ’, ~ . ‘0
am

Burst Read (BL = 4)

Write with auto-precharge

In this operation, since precharge is automatically performed after completing a burst write or single write operation, a
precharge command need not be executed after each write operation. The command executed for the same bank after the
execution of this command must be the bank active (ACT) command. In addition, an interval of IDAL is required between the
final valid data input and input of next command.

: IRAS! ! :
! ‘ | | P f
DQ in0 % in1 X in2 X in3d
| | 1
|M
' DAL !

Mote: Internal auto-precharge starts at the timing indicated by " ‘ "
and an interval of tRAS (/RAS) is required between previous active (ACT) command
and internal precharge ‘

Burst Write (BL = 4)

18
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|

:

|

DQ {in ) :
|

|

1

DAL |

Note: Internal auto-precharge starts at the timing indicated by "+ .
and an interval of tRAS ({RAS) is required between previous active (ACT) command
and internal precharge "* "

Single Write

Burst Stop Command
During a read cycle, when the burst stop command is issued, the burst read data are terminated and the data bus goes to
High-Z after the /CAS latency from the burst stop command.

e L1 L L L L L L] |

1
1
|
Command >< READ >< >< BST >< i
1
(CI_=D2D} out >< out X out ) i High-2
1
|

DQ S/

High-Z
(CL = 3) { out >< out >< out >7

Burst Stop at Read

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

CLK —‘ ‘ | —‘

Command K WRITE X X BST X

High-Z
DQ 4( in >< in X in >< in >
Burst Stop at Write
Integrated Silicon Solution, Inc. — www.issi.com 19

Rev.C
04/02/09



1S42583200C
1S42516160C

Command Intervals
Read command to Read command interval
1. Same bank, same ROW address: When another read command is executed at the same ROW address of the same bank

as the preceding read command execution, the second read can be performed after an interval of no less than 1 clock.
Even when the first command is a burst read that is not yet finished, the data read by the second command will be valid.

ew ML LML L LML LU L LU L L
Command _><-RCT o %, REHD){:REHD}(
Address }{ RC‘“‘ :)(f—><:-= umn *}{:owr f}{

| |
1 |
BS_ N\ 1 /S N S
| T —
e} ! : i {put An}{:d: BOYout B1 Xout B2 ¥out B2}
| | T
i i |
Bankl Celumn =& Column =B Column =A Column =B CL=3
Active Read Read Dout Dout BL=4

Bank 0
READ to READ Command Interval (same ROW address in same bank)

2. Same bank, different ROW address: When the ROW address changes on same bank, consecutive read commands
cannot be executed; it is necessary to separate the two read commands with a precharge command and a bank active
command.

3. Different bank: When the bank changes, the second read can be performed after an interval of no less than 1 clock,
provided that the other bank is in the bank active state. Even when the first command is a burst read that is not yet finished,
the data read by the second command will be valid.

<53 T [ O
Command 2R ERDERX
Address -m Co J"HA Column

i i i
s\ | /7N m‘x
DQ i i i i R‘\\‘...Jl HEX.J BO0¥out B1put B2)out B3)
BankD Bank3 BankD E'-alr'ke Ela"uk:l Banka CL=3
Active Active Read Read Dout  Dout BL=4
READ to READ Command Interval (different bank)
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Write command to Write command interval

1. Same bank, same ROW address: When another write command is executed at the same ROW address of the same bank
as the preceding write command, the second write can be performed after an interval of no less than 1 clock. In the case of
burst writes, the second write command has priority.

CLK

EEEREEEEEREREN .

I
Command ~ % acT w T wlql TY,

Address Column A ..-cln'nr &)
BS_ N\ /N

DQ —'—(n a.nxm 3:}(.—. 51 ¥in B2 ¥in B3}

____O [S—
= _u ——

BankD  Caolumn=A ...GII..rn"u ] Burst Wnte Mode
Active Write Write BL=4
Bank 0

WRITE to WRITE Command Interval (same ROW address in same bank)

2. Same bank, different ROW address: When the ROW address changes, consecutive write commands cannot be executed;
it is necessary to separate the two write commands with a precharge command and a bank active command.

3. Different bank: When the bank changes, the second write can be performed after an interval of no less than 1 clock,
provided that the other bank is in the bank active state. In the case of burst write, the second write command has priority.

K wmwmwm

1 I

I ]

] ]
WRIT .“-'RI

1

1

=g
I ) i |
3

Command ,ac,'r
:
Address x:m@(

i |
Bs N\ | /7
i i
ba — e
1 1

Banki Bank3 Bankl Bank3 Burst Write Mode

Active Active  Write  Write BL=4

WRITE to WRITE Command Interval (different bank)
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Read command to Write command interval

1. Same bank, same ROW address: When the write command is executed at the same ROW address of the same bank as
the preceding read command, the write command can be performed after an interval of no less than 1 clock. However,
UDQM and LDQM must be set High so that the output buffer becomes High-Z before data input.

L. N O I O B

Command WREADX WRIT X,
e
ubam (=2 /N /
LDGM
CL=3 N /
DQ (input) {inB0 ¥inB1 XinB2 ¥inB3a )————
- BL=4
K —— _
DQ (output) } High-2 4 Burst write

READ to WRITE Command Interval (1)

cik [ | | LU O L
Command READX : }(WR'ITX

I I
UDom /—::ﬁ:
LDGM _\ ' 2 clock

- CL=2 {out ¥ out ¥ out ¥ i|I'| Woin ) in X in —
CL=3 { out ¥ out ¥ il;'l ¥ in Xin ¥ in —

READ to WRITE Command Interval (2)

2. Same bank, different ROW address: When the ROW address changes, consecutive write commands cannot be executed;
it is necessary to separate the two commands with a precharge command and a bank active command.
3. Different bank: When the bank changes, the write command can be performed after an interval of no less than 1 cycle,

provided that the other bank is in the bank active state. However, UDQM and LDQM must be set High so that the output
buffer becomes High-Z before data input.
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Write command to Read command interval:

1. Same bank, same ROW address: When the read command is executed at the same ROW address of the same bank as
the preceding write command, the read command can be performed after an interval of no less than 1 clock. However, in
the case of a burst write, data will continue to be written until one clock before the read command is executed.

o/ES [ S I S S e o
' i i
Command K WRIT X READ )(
T T
. 1 1
1 1 1
LDamM ! i i /
LDQM AN : : /
| | |
pafinput) — ¢ inAD ! i
! {f 1 1
. 1 1
Feut it 1 : i o W -.
DQ (output) : E { D.Ut BO >< out B X out B2 )(\ out B3 )7
. 1 1 -
Column=A ! ' [CAS Latency Burst Write Mode
Write _ _ CL=2
Column =B Column =B BL =4
Read Dout Bank 0
WRITE to READ Command Interval (1)
e L L L L LI [ 0 7 [ LI 1
! I |
Command K WRIT Y % READ X
i : |
upDam \ I i i /
LDGM Y ! ! ! i
d 1 1
DQ (input) inAD Y Al 1 I
_— 1 1
0 (output) ; ; { tiut BO ‘){ out B );.{ out B2 )){ out B3 >7
1 T
%II:I)_:IEJEP'IH =A ;—-—-! ICAS Latency Burst "\'”:ecr\l‘j‘:':dg
Column =B Column =B BL=4
Read Dout Bank 0

WRITE to READ Command Interval (2)

2. Same bank, different ROW address: When the ROW address changes, consecutive read commands cannot be executed;
it is necessary to separate the two commands with a precharge command and a bank active command.

3. Different bank: When the bank changes, the read command can be performed after an interval of no less than 1 clock,
provided that the other bank is in the bank active state. However, in the case of a burst write, data will continue to be
written until one clock before the read command is executed (as in the case of the same bank and the same address).
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Read with auto precharge to Read command interval

1. Different bank: When some banks are in the active state, the second read command (another bank) is executed. Even
when the first read with auto-precharge is a burst read that is not yet finished, the data read by the second command is
valid. The internal auto-precharge of one bank starts at the next clock of the second command.

\
[ S N I O

CLK | L]
Command . XRE A
BS |\

I

DG

[
READ X
L

1
1 Y

1 | T T
|

|

{ out AD ¥ outA1 X out BO X outB1 X

e
] e —

bankD bank3
Read A Read CL=3

BL = 4
MNote: Internal auto-precharge starts at the timing indicated by " { '

Read with Auto Precharge to Read Command Interval (Different bank)

2. Same bank: The consecutive read command (the same bank) is illegal.
Write with auto precharge to Write command interval
1. Different bank: When some banks are in the active state, the second write command (another bank) is executed. In the

case of burst writes, the second write command has priority. The mternal auto-precharge of one bank starts 2 clocks later
from the second command.

S
l’ ‘ :.
L 4
ok [ LI L[ [ [=f [ Sy
Commandi ){WRI:TA A A WF:UT X_ | | |

i N AR/ A B W . . .

1 i 1 1 1
DQ—— inAD X inA1 X inBO ) inB1 ) inB2 X inB3 )

bank0 bank3 _
Write A Write BL=4
MNote: Internal auto-precharge starts at the timing indicated by " .‘ "
Write with Auto Precharge to Write Command Interval (Different bank)
2. Same bank: The consecutive write command (the same bank) is illegal.
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Read with auto precharge to Write command interval

1. Different bank: When some banks are in the active state, the second write command (another bank) is executed. However,
UDQM and LDQM must be set High so that the output buffer becomes High-Z before data input. The internal
auto-precharge of one bank starts at the next clock of the second command.

CL*‘{||||||||||||||||
Command | XREADA Y_WRIT X___ ' | | |

BS | : —\
ubam (" CL = 2_;'—'_‘ / | |
LDOM | ) _ 51 N\ | : L/
DQ (iﬂput}i ——(in E:m Y in :B1 Yin I:32 ¥in I:EL'B )
ba (Ompm}i i High-zi — !
bank0 bank3 BL=4

ReadA Write

Note: Internal auto-precharge starts at the timing indicated by " ‘ "

Read with Auto Precharge to Write Command Interval (Different bank)

2. Same bank: The consecutive write command from read with auto precharge (the same bank) is illegal. It is necessary to
separate the two commands with a bank active command.

Write with auto precharge to Read command interval

1. Different bank: When some banks are in the active state, the second read command (another bank) is executed. However,
in case of a burst write, data will continue tqbe'wmen until one clock before the read command is executed. The internal
auto-precharge of one bank starts at 2 clqt:ks later from the second command.

I
l
Py 4

¥
CK[™ LI L [ %™l [ L[ L LT LT Lo
Command | Y WRITAX READ X___ | | ' ' |
BS ! \
UDQM ——
LDQM ——

DQ (input) iw

{out B0 XoutB1 XoutB2 XoutB3 »—

DO (output) i i

bank0 bank3 CL=3
WriteA Read BL=4

Mote: Internal auto-precharge starts at the timing indicated by " * '

Write with Auto Precharge to Read Command Interval (Different bank)

2. Same bank: The consecutive read command from write with auto precharge (the same bank) is illegal. It is necessary to
separate the two commands with a bank active command.
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Read command to Precharge command interval (same bank)

When the precharge command is executed for the same bank as the read command that preceded it, the minimum interval
between the two commands is one clock. However, since the output buffer then becomes High-Z after the clocks defined by
IHZP, there is a case of interruption to burst read data output will be interrupted, if the precharge command is input during
burst read. To read all data by burst read, the clocks defined by /EP must be assured as an interval from the final data output
to precharge command execution.

v [ L) L L L L L |

i
Command A READ X ! XP?E-‘F‘A-L/'{
I : i \

|

1

T

DG ut AD / out A1 \\ out A2 / out 43 \‘
\ / i - /
I I 1 l
CL=2 JEF = -1 cycle

READ to PRECHARGE Command Interval (same bank): To output all data (CL =2, BL = 4)

i
T
Command >< READ : >< :RF—"PAL_><
|
1
L

1
! .

DQ g out AD \ out A1 X outA2 X out A3
I T J T A
1 1 1 1

- 1

CL=3 IEP = -2 cycle

READ to PRECHARGE Command Interval (same bank): To output all data (CL = 3, BL = 4)

P s e e e Y Y e B
! 1
Command \\ READ XPF{E-"DP.LLX i
. y : - :
! \ | High-Z
°a out AD
i |
——-
HZP=2

READ to PRECHARGE Command Interval (same bank): To stop outputdata (CL=2,BL =1, 2, 4, 8)

| L4 L 4 1 1 I 1 L1 LI I
1 1
1 |
Command X READ Xz'RE-'PALLX i
1 1
i UL
DQ 1 . ‘\ | High-Z
| |
1 |
Tﬂ

READ to PRECHARGE Command Interval (same bank): To stop outputdata (CL=3,BL=1, 2, 4, 8)
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Write command to Precharge command interval (same bank)

When the precharge command is executed for the same bank as the write command that preceded it, the minimum interval
between the two commands is 1 clock. However, if the burst write operation is unfinished, the input data must be masked by
means of UDQM and LDQM for assurance of the clock defined by tDPL.

cx| [ [ LI |

|
Command ),f WRIT >< i XPRE.'D.&.LLX
I
I
I

uDomM
LDaM % /

tDPL
WRITE to PRECHARGE Command Interval (same bank) (BL = 4 (To stop write operation))

V.5 N S S B

Command /}Q WRIT /

XF"R E.'F"ALL}<

UDam
LDam

/
Da ———— A0 ¥ inA1 ¥ inA2 X inA3 )

——-
tDPL

WRITE to PRECHARGE Command Interval (same bank) (BL = 4 (To write all data))
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Bank active command interval

1. Same bank: The interval between the two bank active commands must be no less than tRC.

2. In the case of different bank active commands: The interval between the two bank active commands must be no less than
tRRD.

ck| |

Bank Active to Bank Active for Same Bank

ew | L[ L L LI LI |
1
Command >/ F"-CT / >< ACT \\
Address }{ ROW;D >-( x ROW1 ><
I a
s \ |/ T\
-
[}
1

tRRD i

Bank 0 Bank 3
Active Active

Bank Active to Bank Active for Different Bank

Mode register set to Bank active command interval
The interval between setting the mode register and executing a bank active command must be no less than IMRD.

e | L L1 L4 LI |

i i
Command MRS >/ /< ACT >/
}{ : : -
Address __\<OF'CODE>{_ XEIS & RO'u"-}i

:
, IMRD E

Mode Bank
Register Set Active

Mode register set to Bank active command interval
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DQM Control
The UDQM and LDQM mask the upper and lower bytes of the DQ data, respectively. The timing of UDQM and LDQM is
different during reading and writing.

Reading

When data is read, the output buffer can be controlled by UDQM and LDQM. By setting UDQM and LDQM to Low, the output
buffer becomes Low-Z, enabling data output. By setting UDQM and LDQM to High, the output buffer becomes High-Z, and
the corresponding data is not output. However, internal reading operations continue. The latency of UDQM and LDQM
during reading is 2 clocks.

Writing

Input data can be masked by UDQM and LDQM. By setting DQM to Low, data can be written. In addition, when UDQM and
LDQM are set to High, the corresponding data is not written, and the previous data is held. The latency of UDQM and LDQM
during writing is 0 clock.

CLK

1 I
UDQM /] \ !
LDQM ! ;

High-Z

DQ C oo X o1 piood outs p—
1
1

| /DOD =2 Latency |
Reading

—

CLK

|

1

uDam ;
LDQM /o \

1

1

iDID = 0 Latency

Writing

Integrated Silicon Solution, Inc. — www.issi.com 29
Rev.C
04/02/09



1S42S83200C
1S42S16160C

Refresh

Auto-refresh

All the banks must be precharged before executing an auto-refresh command. Since the auto-refresh command updates the
internal counter every time it is executed and determines the banks and the ROW addresses to be refreshed, external
address specification is not required. The refresh cycles are required to refresh all the ROW addresses within tREF (max.).
The output buffer becomes High-Z after auto-refresh start. In addition, since a precharge has been completed by an internal
operation after the auto-refresh, an additional precharge operation by the precharge command is not required.

Self-refresh

After executing a self-refresh command, the self-refresh operation continues while CKE is held Low. During selfrefresh

operation, all ROW addresses are refreshed by the internal refresh timer. A self-refresh is terminated by a self-refresh exit

command. Before and after self-refresh mode, execute auto-refresh to all refresh addresses in or within tREF (max.) period

on the condition 1 and 2 below.

1. Enter self-refresh mode within time as below™ after either burst refresh or distributed refresh at equal interval to all refresh
addresses are completed.

2. Start burst refresh or distributed refresh at equal interval to all refresh addresses within time as below*after exiting from
self-refresh mode.

Note: tREF (max.) / refresh cycles.
Others

Power-down mode

The SDRAM enters power-down mode when CKE goes Low in the IDLE state. In power down mode, power consumption is
suppressed by deactivating the input initial circuit. Power down mode continues while CKE is held Low. In addition, by setting
CKE to High, the SDRAM exits from the power down mode, and command input is enabled from the next clock. In this mode,
internal refresh is not performed.

Clock suspend mode

By driving CKE to Low during a bank active or read/write operation, the SDRAM enters clock suspend mode. During clock
suspend mode, external input signals are ignored and the internal state is maintained. When CKE is driven High, the
SDRAM terminates clock suspend mode, and command input is enabled from the next clock. For details, refer to the "CKE
Truth Table".
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Timing Waveforms

Read Cycle

CLK

CKE

ICS

fRAS

fCAS

WE

Address

UDaM
LDGM

DQ (input)

D {output)

tCH
1CH  tCL
SN /_ﬂ:_-" A AW N :}—/ﬁu AW AN
WIH
tRAS 'mP
tRCD
(151 tHl 131 I 151 tHI szt | s
—\L I, ,_L J}. ’—jf \tﬂ——-l—u-J/
tSI | tHI I-i-ELtH | 151 | tHl 31| -1
S —— 5 =k
7w 7 ATV
tS1 | tHI 151 | tHI 31 | tH1
= 51| tH ] |
Z I Z77 Zi A | ez
51 tH 151 tH | 151 | I
A ¥ (Z AT Y Al
(5L HE 51| tHE | | tS| | tHI LS| Hl
7N /s 7. /o N/ 72, 1
51 [ tHI

HI

q

| 31 [ tHI

N
N

Bank 0
Actve

Sank 0
Read

tHZ

ICAS latency = 2
Burst length =4
Bank 0 access
=VIH or VIL
=%OH or ViOL
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Write Cycle
ok S \._,-“ﬁi\;;h\_f "N N N\ —q;\_f‘ﬁ\_ AWV AN
CKE — v tRAS "P
51t || (st tHE 151| tH
ics {__/I/ L_ Ly \L__rlf .
s T T o e,
e At o e T Y |k
we *V//»Eij//;//////////////ﬁﬁﬁw///////////mi’ %
. 2, =1 _|1I—I \ “15 _'tH '_| 15| tH! | I'cBI H 7
wo A | S e,
N7, BB 777 B 7 R,
e :/7//////////////'?~ ._]V//////////////////////////////A
151 | tHL pst] e st | L st e
DQ (input) K ':J1
2 (ouiput) =
Bank 0 Bank D Bank 0 CcL=2
Active Wirite: Prechargs BL=4

Bank D access
=WIH or VIL
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Mode Register Set Cycle
0 1 2 3 4 L] 5] 7 =] g 10 11 12 13 14 15 15 17 18 19
CLK
L VIH A A : : A A A A : A A A A A A A A A A
CKE :\PIHI 1 I I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1
ICS 1 \.: .f; 1 u_\:_/(i 1 \: ("i | | '\.: xl | | , /i 1 1
I 1 1 I I 1 1 1 1 1 1 I 1 1 1
RAS 0 PIIIID L7 L,
I 1 I 1
I

ICAS 2/ A / !
WE 770 P70 T 7T RIS AT A
BS ,f///,}'//)//)//a W77 saarrr i |
Address M:ﬂyﬁ 55 ﬁﬁ code WAR b ) :
Joam ’////////////////////////////

V77774 W//////ﬂ! 7777 )15 Y 27

1 1 1 1
i 1 T, i i i i Fal ; ; ; ; ; ; ; d
T T 1 T T T T T T T 1 1 T T T T T T T
] 1 1 ] ] 1 1 1 ] 1 1 1 1
DQfoutput) ——t———+ L L L L e
00 finout . . A R
R o e et I A e S R R R R R A
] 1y IRP ] Irl"lQD 1y |RCDI 1 1 1 1 1 1 1 1 1 1 1
e * + # Cutput mask RrcD =3
recharges & Sank 3 Sank 3 =
fneeded reg?:er f I.rlme ?gd * E%‘E ::::..Iegr:ﬁj:_da

Set

=VIH or VIL
Read Cycle/Write Cycle

i 02 3 4 5 6 ¥ &8 8 10 11 12 13 14 15 16 17 18 19 20

1]
CLK
CKE — VIH T T T T T T T T T T T T
1 1 1 1 1 1 1 1 1 1 1
1 | 1 1
1 I [N A
\Cﬂﬁlﬂﬁﬁl ﬂl fﬁﬂﬁ Burst Iength 4

fcs _:_\_i_/:_:— 1_\1_/1_:_\_5_'_ 1 : : |
IRAS 22?2225: VZZZ/JZZ| :?,7//}; \(«’,:/ j’:://} i ‘\i_fé/:///’afi' ‘Q—://? i —; BZA=VIH or VIL
Icas | | A/ oY i
G 77 (I 77 7/ VI AR S 777 SR M. \cﬁ% %
BS 7700 L7770 P A AL\ AT T | L
. Py | \? C x

Address

J Read cycle
— IRAS-CAS delay = 3
| JCAS latency =3

UDGM, LD
DQ (outout)
DQ {input)

Wite cycle
[RAS-ICAS delay =3
ICAS latency =3

,7777 Burst ength =4
W)}LKZZZ Za

1
1
1
) X ChXe” C
Tl YRy sy s A N T . VR R R T R R R PP P,
T T 1 T T T T T T T T Hlﬂ"l Z T T T T T T 1 T T
0Q (oulput) ————————— : T TT T 0 T T T T 1
D@ finput) ————————a )(a+1)(a+h3-:a+3} { Xb+ 1Kb+ib+$)(b Ao Ko o+ W23 ————
1 1 1 1 1 | | 1 1 1
Bank 0 E-ﬂl"il: BaN k3 E-a'n':l Bar1 5:1!‘3 Sank 3
Acttes write Acthe .I' rr Pracharge Wrine write Srecharge
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Read/Single Write Cycle

o 1 2 3 4 5 6 7 & & 10 11 12 13 14 15 16 17 18 19 20

CLK

vl L. [ I I I N O I Y I O O O O
o8 T\ /NN AN N A
RAS ZIAL_LI7770 UL LIZ7770 7777777 | RIZIZZZZI A PN L2
icas XA ALl LT V///////////A' | SO A %
IWE 7 ! ! S| NLLLIITIIIN, PPN 7

58 ZIAL L7777 LTI OIZIZ I | P77 PTG
Address f (Ca) \C: a)

uDam, Lbam

DQ (input)
D (output)

s 1 S/
RAS ZL2N. 22T N 777777077777 \7Z{ CIIIA L2077
cas ZEZT LT LT LTI AN LN L7 A
WE 277 V////E’I N7 i

. ; t{////////////a: m; f/////,. (L7777
Address Z/7XRaXY, ///iw b ///////////E@V//////////////

uDam, LJOM777777777m f"‘_\ 77777777) ;W)' ST

DO {lnputl E : I I I I : I I I E E —\ 1 1 E 1 1
DaQ joutput) —4——————1—————1—3  Harr+—E3— : : - I —
| | | 1 | | | b | | | | | | | 1 | | | | 1 1 |
Bank 0 Sank [ Eane 3 Bank 0 Bank 0 Bank 0 Bank 0
ACtve Read Active Write Wik Wiree Precharge
Read/Single write
fRAS-/CAS delay =3
fCAS latency =3
Burst length = 4
=VIH or VIL
34 Integrated Silicon Solution, Inc. — www.issi.com
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Read/Burst Write Cycle

10 11 12 13 14 17 18 19 20
CLK
1 1 1 ] 1 1 1 ] 1 .. ok ] 1 1 ] ] 1 1 ] 1 1 1
CKE | R : R
ICs ! kY i A ! ! J_ﬁ— P | ! ! | | ! | / | | ! ! | | _:_//-:_

IRAS 7D P7777 0 O V///////////////,af NIIITII 77070 m Vi
1cas ZZZTIZZTA LT TN ////////////r’: /A7
WE 227 N7 T IZI77 777777777 7A (77777777 7N, F77s 7

(7

BS 7770 LITT7N LT XIZ777 777777777 77777777 77A L77T
pdress 277 RaX 7 PR N AR L L 1 L7 2 P L AN L2 2 L 27 7 7

UDQM, LDOM o f///// 7R 7z
DQnput) ———+ L+ v v - \_E@ T S R R
DQ(output) {1 L L L | @&a'n){ahzfaﬂ o RN S S

EIEEIEIerineE IR =rs
CKE — ViHi— l AR l I E : l i I
os LN/ UL /TN T N T N e
IRAS : : i :CIZ&: {ZIZZZZZIZZZIZZZI Z;f: ‘(IZZZIZZZIZZ:{ZZZZL: 222:{2222
icas 2L LI PP OISR I P A XA A
WE 2L XA A LA SN PSS A
BS LA LIS AT V//)///y//;///'/,au f////////////m y//,'///)o

UDQM, LDQM /////////////// | f_ WWWWWW
DQ (input) ———T—T—T—T—T——1 — ’_)(aT }ﬁ){:ﬁ —
DQ (output) — ; — i E*&'f: (@t i T S 5 5 5
s Rew o3 s Fratrarge

Read/Burst write
IRAS-/CAS delay =3
fCAS latency = 3
Burst length =4
=VIH or VIL
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Auto Refresh Cycle

e N N e e UV s s e ey D VA e S B
1Ras 227N f"7777)\: /////////'///)’A PP 7T 77 70 ST P77
.IIC.I’-"S"ZI::;E : : I : : : : : It(/)\l /‘I/’/‘/I’///://

wddtess 77/ A S A A S o S A A K R

UDam

I I
Loaw ZZLLLL 7L P A P P P A L

oo I.il'l:IJ[:l 1 1 | | | 1 | 1 1 1 1 1 1 | 1 | | | 1 | 1 1
' - N N
D (output) — i . . ] " " " . . L— High-Z —. : ! . ' : ] —{ & xa+l
B = S R R T A R S A S
- - Y 3 Refresh cycle and
ﬁr-fga-'&ae? fua reten Fulla Refrzen 'g;hfu 221: 1 Read cycle

[RAS-ICAS delay =2
ICAS latency = 2
Burst length = 4

=VIH er VIL
Self Refresh Cycle

ST T g Y O I 1mm
f_*‘Z?S

Az
IRas LI LIILIA y///AMMV/A M?’///////A: z777777, T
eas 227 | LZZZN W,W?Z?Wml /W7777777>\: W/
WE ///w 42277 W//AMMW mw/////// ‘4114144

W@@ME@MW@ZZ@ZM

pddress 777 Do -W////////////sY////X//////sV//////sV//////////////////

DM W
LoGM 7;;;?;;;;;;;;;;;;72 5—‘;;7;7; 55;;;;7;;;;;;;;;;;;;
i 1 | | H r ! : I I H L I L I I I I
el 1 )] N : ) S : :
DQ (output] L High-Z i —
fouteet e I e e
i R} [ ! wop
iz iy - . - Aulo elf refresh cycle
- U et Next  Selfrefeen entry Nemi retesn /RAS-ICAS delay = 3
Of Na aparatian ENERTS enable CL=3
BL=4
=VIH or VIL
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Clock Suspend Mode

tsl

9 10 41|12 13 14 15 16 17 18 19 20

. i 1 71 Readcyce
—’—\1_/| ' H H : : ' H : ' ' RASJCAS delay = 2
fCAS latency = 2
AW 777”0 z’)"??t/ Burst length = 4
! 1 T t F = \

kI S N P,

BS 777 H
Address (L
UDQM, LDGM [ H
DG {output) : ; ; ; : ; ; : : 'fa. ):a-+1:'ifa-—£ . . ):,a+3' | {b Xb+1 <b+2Xb.+3} i
S e T e o
: aa_t:c .‘.:tv:colz: : .I‘.:-.v: :t-cr. i.-_-uc : Bjr-:z :!ea_: 5+J:p:1:|: ?eacls_*.:et:! Sanks ja-w.: : : Earlest Barlr.3 :
CKE : .'|.clln': s_:sp-e1:| 5:'.3r i E.-::t;':luu -I\:au : .:-c:ll-e E s'.\-:_'l E ; ei':l ﬁe;a:l Firecr*a_r?e : Frelrne; : Write cw:le
— | Ao 1 A A—— RASJCASdelay=2
ics | N\ LA V WAL N LT D M [cASlatency <2
IRAS ZLA 7777 777l rd N FFlrrrrr 7774 \l i Burst length = 4
ioas 27T GTPTZI777IP [ TIZTITIIZIA S 7727 o727 AT
MWE 7277 777777772,/ | LA TN\ S IIII N ST
BS ZZAL V777777 A720N. S| NIZFZL7L77 70 N\ PI2 77 2L
Address 27 KRB o o o A C b){//////////,c(c b :-V//////////////
oo, Loaw 777777 77777777770 | | LIIAL | | | 7T
DO {ou‘tpLItl 1 I 1 1 1 1 1 1 : 1 1 1 1 1 : : : : : : : :
o (input) —4——4———— 41— ) ) .- ' —
| Eart .*.:tv:colz‘ | !::'ect :+1I.J Bi‘n! I'.;'prr.: ispn:‘ .-'a'r.l. rJ.:\.+'|:| i;n 1:'“\3 | | | Earlest BBI'IH |
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Power Down Mode

Mﬂmmmmm

e\ emm
rcs w’id_mwiwii
IRAS 77/_;\' ////yfmmi_m
ons 22T I 2777
we 2L LZZZ77T MW

s 7N NI

’*‘E‘gf; ///ﬁﬂ 0= 1)’t///////////////ﬁ Y///////)\H M
LDQM W 7777777777 777777777

1 1 1 1 1 1 1 1
DQ (input) l l l 4 l l l l l
: ! | | 1 | ! | |
DQ (output) — - {—Highz———— |
L 'wme A
Pr + d :.,wntd ern Erry = t T Fower down cycle
fmeegey Crmand  TOWSrdowm ey Pawer down IRAS-ICAS delay = 3

Active Bank 0 [CAS latency =3
Burst length = 4
B2 =vIH or VIL

Initialization Sequence

uDQM - : l
LDam —/ 3 P
1 | 1 |
_/_S 5 I | ! !
i ' =T
J;"-Ie?'un;f;e Auto Refresh Auto Refrash Eglde regEEr Eigiggud\rn
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ORDERING INFORMATION: VDD = 3.3V

Commercial Range: 0°C to +70°C

Frequency | Speed (ns) | Order Part No. Package

166 MHz 6 1S42583200C-6TL 54-pin TSOP-II, Lead-free
143 MHz 7 1S42583200C-7TL 54-pin TSOP-II, Lead-free
133 MHz 7.5 1S42583200C-75TL 54-pin TSOP-II, Lead-free
Frequency | Speed (ns) | Order Part No. Package

166 MHz 6 1S42516160C-6TL 54-pin TSOP-II, Lead-free
143 MHz 7 1IS42516160C-7TL 54-pin TSOP-II, Lead-free
133 MHz 7.5 1S42516160C-75TL 54-pin TSOP-Il, Lead-free

Industrial Range: -40°C to +85°C

Frequency | Speed (ns) | Order Part No. Package

166 MHz 6 1IS42516160C-6TLI 54-pin TSOP-II, Lead-free
143 MHz 7 1IS42516160C-7TLI 54-pin TSOP-II, Lead-free
133 MHz 7.5 IS42516160C-75TLI | 54-pin TSOP-II, Lead-free
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D IETAL A

Ve
BEHHHHABAEEHAHAAAEAAAHEAAAAAHAAH \m/
N sy | JENSIDN TN M| DIMENSION IN INCH
i MIN, [NOM.[MAX. [MIN, [NOM. [MAX.
i A 1.20 0,047
£1E __ Al (005 0.15 |0.002——0.006

! A2 1095 1.00 | 1.05 [0.037 0.039 [0.041
Mw i b 1030 0.4510.012 0,018

i C |o12 0.21 10,005 0.008
HEHEEHHHEHHHEHEEHEHEEHEHEEEHEHEEHE 1 S D leeoclpeeelee.anlo.86700.8750.883
A E 1156|1176 |11.96 [0.455(0.463]0.471
Z1 F1 10.03]10.6 [10.290.395(0.400{0.405

0.80 BSC, 0.031 BSC.
L |0.40(0.50|0.60|0.0160.020(0.024
L1 0.25 BSC 0.010 BSC
/D 0.71 REF. 0.028 REF.

™

Ac

e | 0 g° | 0 g8*
NOTE :
/ DETALL A 1. Controlling dimension : mm
r/HH 2. Dimension D and E1 do not include mold protrusion .
$ \ \ C 3. Dimension b does not include dambar protrusion/intrusion.
GAUGE. PLANE \w i 4- 4. Formed leads shall be planar with respect to one another within 0.1mm
SAETING PLANE I _ + w O at the seating plane after final test.
_
L
L1 54L 400mi
mil TSOP-2
TITLE ~CIrev.| | DATE [03/24/2009

Package Outline




