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Zentel JV

A2V64S40CTP
64M Single Data Rate Synchronous DRAM

General Description

The A2V64S40CTP is 67,108,864 bits synchronous high data rate Dynamic RAM organized as 4 x 1,048,576 words by

16 bits. Synchronous design allows precise cycle controls with the use of system clock I/O transactions are possible on
every clock cycle. Range of operating frequencies, programmable burst length and programmable latencies allow the same
device to be useful for a variety of high bandwidth, high performance memory system applications.

Features

* 3.3V power supply °

®* LVTTL compatible with multiplexed address

®* Four banks operation °

* MRS cycle with address key programs ®
- CAS latency (2 & 3) °

- Burst length (1, 2, 4, 8 & Full page) °
- Burst type (Sequential & Interleave)

Pin Configurations

All inputs are sampled at the positive going
edge of the system clock

Auto & self refresh

64ms refresh period (4K cycle)

Burst read single write operation

LDQM & UDQM for masking

Ordering Information

54Pin TSOPII (400mil x 875mil)

54-pin Plastic TSOP (Il

- Part No. Max. Frequency | Supply Voltage
VDD 10 54 | vss A2V64S40CTP-G5 | 200MHz (CL=3) 3.3V
DQOo 2 53 | Da1s A2V64S40CTP-G6 | 166MHz (CL=3) 3.3V
vDDQ 3 52 | wvssa A2V64S40CTP-G7 | 143MHz (CL=3) 3.3V
DQ1 4 51 D14
DQ2 5 50 DQ13
VSsQ 6 49 | vppa
DQ3 7 48 DQ12
DQ4 8 47 | DQ11
vDDQ 9 46 VS50
DQ5 10 45 | Dpa1o
DQ6 11 44 DQg9
VSsQ 12 43 | vpbpa
DQ7 13 42 DQs
VDD 14 41 VSS
LDQM 15 40 | NC
WE 16 39 UDaM
/CAS 17 3B | CLK
/RAS 18 37 CKE
ICS 19 36 | NC
BAD 20 B AN
BA1 21 34| A9
A1D 22 33| AB
AD 23 32 AT
AT 24 31 AB
A 25 30 | A5
A3 26 29 | a4
VDD 27 28 | VsSS
(Top view)
Zentel Electronics reserves the right to change
products or specification without notice.
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Zentel J

A2V64S40CTP

64M Single Data Rate Synchronous DRAM

BLOCK DIAGRAM
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Note:This figure shows the A2V64S30CTP

The A2V64S20CTP configuration is 4096x1024x4 of cell array and DQO-3
The A2V64S40CTP configuration is 4069x256x16 of cell array and DQO-15

Type Designation Code
A2V64S40CTP-GhH
L

Speed Grade 7 143MHz@CL=3
6: 166MHz@CL=3
5: 200MHz@CL=3

Package Type TP : TSOP (1)

Process Generation

Function Reserved for Future Use

Organization 2" 3 : x8, 4 : x16

SDR Synchronous DRAM

Density 64 : 64M bits

Interface V : LVTTL

Memory Style (DRAM)

Zentel DRAM
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Zentel V A2V64S40CTP

64M Single Data Rate Synchronous DRAM

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

ICS Input bank selection on systems with multiple banks. /CS is considered part of the command code.

;gﬁg Inout Command Inputs: /CAS, /RAS, and /WE (along with /CS) define the command being entered.
, npu

/WE
Input/Output Mask: DQM is sampled HIGH and is an input mask signal for write accesses and an
output enable signal for read accesses. Input data is masked during a WRITE cycle. The output

LDQM, buffers are placed in a High-Z state (two-clock latency) when during a READ cycle. LDQM
uDQM, Input corresponds to DQO-DQ7, UDQM corresponds to DQ8-DQ15. LDQM and UDQM are
considered same state when referenced as DQM.
Bank Address Input(s): BAO and BA1 define to which bank the ACTIVE, READ, WRITE or
BAO. BA1 Input PRECHARGE command is being applied. These pins also select between the mode register and

the extended mode register.

Address Inputs: AO-A11 are sampled during the ACTIVE command (row address AO—A11) and
READ/WRITE command (column-address AO—-A7; with A10 defining auto precharge) to select
one location out of the memory array in the respective bank. A10 is sampled during a
AO—A11 Input PRECHARGE command to determine if all banks are to be precharged (A10 HIGH) or bank
selected by BAO, BA1 (LOW). The address inputs also provide the op-code during a LOAD
MODE REGISTER command.

Data Input/Output: Data bus.

DQO0-DQ15 110
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 PPy
Ground.
Vss Supply
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on any pin relative to Vss VIN,Vout -1.0~4.6 \%
Voltage on VDD supply relative to Vss VbD, VDbDQ -1.0~4.6 \%
Storage temperature TsTG -55 ~ +150 °C
Power dissipation Pp 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, TA=0to 70° C)

Parameter Symbol Min Typ Max Unit Note
VbD 3.0 3.3 3.6 \
Supply voltage
Vbba 3.0 3.3 3.6 \Y
Input logic high voltage ViH 2.0 Voba + 0.3 \Y 1
Input logic low voltage ViL -0.3 0 0.8 \% 2
Output logic high voltage VoH 2.4 - - V IoH =-0.1mA
Output logic low voltage VoL - - 0.4 \% loL=0.1mA
Input leakage current ILi -5 - 5 uA 3
Output leakage current loL -5 - 5 UuA 3

Note:

1. VIH(max) = 4.6V AC for pulse width < 10ns acceptable.

2. VIL(min) = -1.5V AC for pulse width < 10ns 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°C, f = 1MHz)

Parameter Symbol Min Max Unit Note
Clock Cclk 2.0 4.0 pF
/CAS,/RAS,/WE,/CS,CKE,L/UDQM Cin 2.0 4.0 pF
Address CADD 2.0 4.0 pF
DQO~DQ15 Cout 3.0 6.0 pF
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Zentel J

A2V64S40CTP
64M Single Data Rate Synchronous DRAM

DC CHARACTERISTICS

Recommended operating conditions (Voltage referenced to Vss = 0V, TA=0to 70° C)

Version

Parameter Symbol Test Condition 3 = > Unit | Note
. Burst length = 1
Operating Current lcct | tre = tRe(min) 80 70 60 | ma | 1
(One Bank Active) _
lo=0mA
) Icc2P CKE = Vi(max), tcc = 10ns 2 2 2
Precharge Standby Current in mA
power-down mode
lcc2PS CKE & CLK = ViL(max), tcc= o 1 1 1
CKE = ViH(min), CS = ViH(min), tcc = 10ns
Icc2N Input signals are changed one time during 20 20 20
Precharge Standby Current 20ns
. mA
in non power-down mode
lccaNS CKE g ViH(min), CLK = ViL(max), tcc= o0 15 15 15
Input signals are stable
< =
Active Standby Current Icc3P CKE = ViL(max), tcc = 10ns 10 10 10 mA
in power-down mode lcc3PS | CKE & CLK = ViL(max), tcc= 0 10 10 10
CKE = ViH(min), CS = ViH(min), tcc = 10ns
IccaN Input signals are changed one time during 30 25 20
Active Standby Current 20ns
in non power-down mode mA
(One Bank Active) CKE > in) CLK < - o
IccaNS KE = ViH(min), CLK = ViL(max), tcc = 10 10 10
Input signals are stable
lo=0mA
Operating Current Page burst
(Burst Mode) lcc4 4Banks Activated 100 90 80 mA 1
tceb = 2CLKs
Refresh Current lcch tARFC = tARFC(min) 150 130 110 mA 2
Self Refresh Current lcc6 CKE = 0.2V 1.5 1.5 1.5 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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Zentel J

A2V64S40CTP
64M Single Data Rate Synchronous DRAM

AC OPERATING TEST CONDITIONS(Vop=3.3V, TA=0to 70° C)

Parameter Value Unit
AC input levels (Vih/Vil) 24/04 \Y
Input timing measurement reference level 1.4 \%
Input rise and fall time tr/tf = 1/1 Ns
Output timing measurement reference level 1.4 \%
Output load condition See Figure 2

- 3.3V

Output I l """ * VoL (DC) = 0.4V, loL = 2mA Output

8700 = I

(Fig. 1} DC output load circuit

L Vit=14V

Voo (DC) = 2.4V, lok = -2mA

Z0 = 500

(Fig. 2) AC output load circuit
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Zentel J

A2V64S40CTP

64M Single Data Rate Synchronous DRAM

OPERATING AC PARAMETER

(AC operating conditions unless otherwise noted)

Version
Parameter Symbol Unit Note
-5 -6 -7

Row active to row active delay tRRD(mMin) 10 12 14 ns 1
RAS to CAS delay trRep(min) 15 18 21 ns 1
Row precharge time tRP(min) 15 18 21 ns 1

tRAS(min) 40 40 42 ns 1
Row active time

tRAS(max) 100 100 100 us
Row cycle time trRc(min) 50 58 63 ns 1
Last data in to row precharge trRDL(mMin) 2 2 2 CLK 2
Last data in to Active delay tDAL(min) 6 5 5 CLK-
Last data in to new col. address delay tcoL(min) 1 1 1 CLK 2
Last data in to burst stop tBDL(Min) 1 1 1 CLK 2
Auto refresh cycle time tARFC(mMin) 50 60 70 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.
2. Minimum delay is required to complete write.
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

AC CHARACTERISTICS(AC operating conditions unless otherwise noted)

-5 -6 -7
Parameter Symbol Unit Note
Min Max Min Max Min Max
CAS latency=3 tcc (3) 5 6 7
CLK cycle time ns 1
CAS latency=2 tcc (2) 10 10 10
CAS latency=3 tsAC (3) 4.5 4.5 4.5
CLK to valid output delay ns 1,2
CAS latency=2 tsAc (2) 45 45
CAS latency=3 toH (3) 2 2 2
Output data hold time ns 2
CAS latency=2 toH (2) 2 2
CLK high pulse width tcH 2 2.5 2.5 ns 3
CLK low pulse width teL 2 25 25 ns 3
Input setup time tss 1.5 1.5 ns 3
Input hold time tsH 1 1 ns 3
CLK to output in Low-Z tsLz 1 1 ns 2
CAS latency=3 4.5 4.5 4.5
CLK to output in Hi-Z tsHz ns
CAS latency=2 4.5 4.5

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.
If tr & 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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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

TRUTH TABLE

Command Truth Table

COMMAND Symbol  CKEn-l CKEn /CS /RAS ICAS IWE BAL BAD H= AL
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 X L H H L X X X X
Read RD H X L H L H vV \ L vV
Read with auto precharge RDA H X L H L H \Y \Y H \Y
Write WR H X L H L L vV vV L \Y
Write with auto precharge WRA H X L H L L \Y \Y H V
Bank activate ACT H X L L H H \ V V V
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 /IRAS /ICAS /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)
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Zentel J

A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Function Truth Table

Current state /CS /RAS /CAS |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,CAA10 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,CAA10 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 4,5
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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Zentel V A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Current state /ICS /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
L L H H BA,RA ACT ILLEGAL 1,7
L L H L BA,A10 PRE/PALL ILLEGAL
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
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
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Zentel V A2V64S40CTP

64M Single Data Rate Synchronous DRAM

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.

2. lllegal if tRCD is not satisfied.

3. lllegal if tRAS is not satisfied.

4. Must satisfy burst interrupt condition.

5. Must satisfy bus contention, bus turn around, and/or write recovery requirements.
6. Must mask preceding data which don't satisfy tDPL.

7. lllegal if tRRD is not satisfied
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Zentel J

A2V64S40CTP

64M Single Data Rate Synchronous DRAM

A. MODE REGISTER FIELD TABLE TO PROGRAM MODES
Register Programmed with Normal MRS

All ~ .
Address BAO ~ BAl ALO/AP A9*2 A8 A7 A6 A5 A4 A3 A2 Al A0
Function "0" Setting for RFU*1 W.B.L Test Mode CAS Latency BT Burst Length
Normal MRS o
Normal MRS Mode
Test Mode CAS Latency Burst Type Burst Length
A8 | A7 Type A6 | A5 | A4 Latency A3 Type A2 | A1 | AO BT=0 BT=1
0 0 | Mode Register Set | 0 0 0 Reserved 0 Sequential 0 0 0 1 1
0 1 Reserved 0 0 1 1 1 Interleave 0 0 1 2 2
1 0 Reserved 0 1 0 2 Mode Select 0 1 0 4 4
1 1 Reserved 0 1 1 3 BA1 | BAO Mode 0 1 1 8 8
Write Burst Length 1 0 0 Reserved Setting f 1 0 0 Reserved Reserved
A9 Length 1 0 1 Reserved 0 0 Eolprgalor 1 0 1 Reserved Reserved
0 Burst 1 1 0 Reserved MRS 1 1 0 Reserved Reserved
1 Single Bit 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 STARA-\FIID'\IID?‘\’ES?SLUMN 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
1.0 2-3-0-1 2-3-0-1
1.1 3-0-1-2 3-2-1-0
A2 A1 A0
0 0 O 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0 0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
0 1 0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
8 0o 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 O 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1.0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
1.1 0 6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1.1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Full Page (y) N=AQ — A8 (location 0 —y) an&nﬂcc;ﬁ g2+3 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; AO—A2 select the starting column within the block.
5. For a full-page burst, the full row is selected and AO—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.
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

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 sequence
i o}

200 ps
g

VDD, VDDQ _ 0V ¥

CKE, DM —LoW

CLE Low

jcs,pq —Low 1|

Fower 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 set to 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.

CLK | | | |

tRCD i

1
1
Command W ,E;c- >< X é;_;,_nx
i i
= :
Address x Row )‘( }{C:':-Iumr;)(
! !
CL=2 {QUZCKI}UI1}{DLTE}{SJTE}

{c-ut 0 :{ out 1 XDLT EK out 3}

CL=2
CL =/CAS latency

Burst Length = 4
(CAS Latency

—— ) -
out 0% cut 1 —————————

DG BL=2
) oo o i p———————————————— - e ———E
_ BT G, (0 G G G G (T S

BL : Burst Length

ICAS Latency = 2

Burst Length
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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 set to 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.

——r - .
e [ L e L L

1

-q—i-:
Command ~3acT ) XA e ————— -

1

1

Address CRow % ool

————— o R

in 1 s mmemms ===

CL=273

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).

e | L L L L L L L

tRCD H

Command ¥Xoact X XwarX
Address XFb:u. X X:::\-Iurhnx

Da \" ind }
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 IAPR is
required before execution of the next command.

[Clock cycle time]

T T T

— 1 1 1
RAS 1 1 1 |
{_oun X oun ¥ oulz X owd r T
| | |

1 ! |

Da

/CAS latency Precharge start cycle
3 2 cycle before the final data is output
2 1 cycle before the final data is output
~ | i i
CLE |
| | | | |
CL=2 Command ACT X W REMDA X W AT K
T T T T [ T
| o
| e I
Da T T {oul 3 outl X oui2 W ould  r— T
| | | | |
l I l | AR l
Cl=3 Command W ACT X, REATA ¥ W ACT X
T
|
T
|

Mote: Internal auto-precharge starls at the imng indicated by "4’
And an mierval of tRAS (JRAS) is required between previcus active (ACT) command and interna! prechangs ™ "

4
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.

! I
Command _><:'IaCT>< X‘-‘;'F'T-‘*X |
| IRAS' ! !
I HI
' | | '
DQ (in0 )it Yin2 X in3
|

!M

IDAL

MNote: 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)
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' IRAS |

l

DO (i) i

Mote: Internal auto-precharge starts at the timing indicated by “{ "
and an interval of tRAS (IRAS) 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.

=T U s O

1
1
Command >< READ >< >< BST >'< i
1
1

oo ! High-Z
(CL=2) {  out >{' out ‘}{ out ‘} i

! .
(cL :Dé]} { out >< out ::»( out High-Z

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.

o | | | | |
Command X _WRITE X X BST ><
baQ 4< in X in >< in X in >

Burst Stop at Write

High-Z
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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.

ewl LU UL LU L
Command % act ){ XREWXRE*‘*D}(
Address X Fm }{ ){a umn J';.’\{:m.rr-r‘}{
BS T\ | /T \

"\\.
I

DQ \oumn}{m B0 Xout 51 You B2 Xout B3}
SankD Column =& Column =B Column =4 Column =B CL=3
Active Read Read Diout Diout 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.

CLK FMLM_I_ NN EEEE.

Command }(Ag o W acT XHEADXHEA"K
1

I

)

1

1

i by ' I
Address Saw 0 Row 1 --:Jﬁﬂw |
]

1"'\.\‘_ 1

H 1
('/ |

|

T T T
1 1 1
—'\ 1 t \ 1
BS N/ /N TR
| I R W
DQ : : : : '.,'....Jl Hl:}::.‘d EE}th 51}1\3”1 32}<0Ut93f
BankD Bank3 BankD Bank3 Elawkzl BankS CL=3
Active Active Read Read Dout Deut 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.

ew[ LI e

I 1
1 I
Command % ,.s_c:— W KR WRITK
1 I 1
Address % qclm. o }{co..:lx}(:cuu'-n.-:
BS_ N\ /SN ; /
DQ —————(in a0 ¥in 50 }in 81 ¥in 52 ¥in B2 )
1 1

Barkl  Column=A Column =8 Burst Write Mode
Active Write Wite BEL=4
Bank O

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.

S S I e I

1

1

1 |
Command ACT ACT YWRIT X WRITX_

1 |

1
Address W eeg FRow 1 EnlJ’rrf}(-\::JI-rrE}f‘
ENIVARY
i '
R —— o
DQ : —in A0 X n 80 X in 51 in 82 in B3

Bank0 Bank3 Bank0 Bank3 Burst Write Mode
Active Active Write \irite BL=4

WRITE to WRITE Command Interval (different bank)

m
w
E
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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.

<18, I O [ A

Command WREADY WRIT X
g
=
woam (=2 /N /
LDOM
(CL=3 \ /
DQ (input) {in B0 }in B1 )¥(in B2 Xin B3 )
. BL = 4
DQ (output) ) High-Z { Burst write

READ to WRITE Command Interval (1)

cik [ ]| | | HEEEEEEREEN .
Command XREADY : XWR;TX

|

UDOM —, —t— [
LDOM .

12 clock

CL=2 {Dut qut Xout >< i|l'| >< in }{ in X in >—
CL=3 { out ¥ out ¥ i|;'| Hoin O in N 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.

e [ L L L & & & [ [LI |
! i i
Command ‘}{\ WRIT X READ X
H T T
i | |
upaMm ——————— ' | i /
LDQM N : : /
L i
DaQ {input) —( in AD . !
A\ -fr | 1
: | !
PR H 1 . . s .
DQ {output) : i { U.Ut BO >< out B1 >< out B2 )(\ out B3 )7
1 | 1
Column=4A ! ! Burst Writz Mode
it Il i ICAS‘i Latency cL=3
Column =B Caolumn =B BL=4
Read Dout Bank 0
WRITE to READ Command Interval (1)
e L [ L 4 7 L I = 4 LI |
[} |
Caommand }(: WRIT ;\{ }( READ }‘;{\
uDam \ /
LDGM A /

DQ (input) —{ in AD 3{ in Al }

;

. _,-" - S Vi

DG (output) 4 D|Ut BO >( out B1 ()\ out B2 ,)\ out B3 }'—
Column = A - — A Burst Wnite Mode

Wiite : . ICAS Latency CL =2

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).

Revision 2.1 Page 22/36 Sep., 2008



Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

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.

\
[ I e B

CLK | L]
Command E X READA

X
s\ |/

DaQ

[
READ X
A\

5

] e —

: ! : !
{ outAD ¥ outAl ¥ outBO X outB1 X

bank0 bank3
Read A Read CL=3

Mote: 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 internal auto-precharge of one bank starts 2 clocks later
from the second command.

cek[ LI LT 1| 1 *I I I N B
Commandi }{WRI:TA X A WF%.IT X I . . .
8SU N /[ T : : :
DQ— inA0 X inAi X inB0 ) nBi X nB2 X inB3 )
bank0 bank3
Write A Write

BL=4

Mote: 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.

o[ LI L[ 1 [ LI L[ LI LT
Commandi K’READA}( WII:{IT/( | | | | I

BS i E T I I I 1 1

A
upam [ cL=21 / oo

1
1
S H \

1 1 1
I I I
1 1 1 4
| | | 4
1 1 1
1 1 1
| | |
1 1 1

LDAM | o 5! \ /
DQ (input) | +——(inB0 ¥ inB1 X inB2 XinB3 )
ey | | e '
DA (output) . /1 ' High-Z | O :
bank0  bank3 BL =4
ReadA  Write

Mote: 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 to be written until one clock before the read command is executed. The internal
auto-precharge of one bank starts at 2 clocks later from the second command.

\J

/1o E I N [ A S
Command{ Y WRITAX READ X | | ' | '
BS | ! \
uDaM — — '
LDQM i—— /

DQ (input) ——(in AD_—
! {outBO XoutB1 XoutB2 XoutB3 ——

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 IEP must be assured as an interval from the final data output
to precharge command execution.

T T S I D A R
Command ¥ READ ..:x::l i >< PQE-'F'A_L.}{ i
D : { out AD / out A1 \\ out AZ / out A3 \‘
CL=2 IEF = -1 cycle
READ to PRECHARGE Command Interval (same bank): To output all data (CL=2,BL =4)
| L] L L [ L 4 L 4 [ [ |
Command >< READ .: i >< :FtE,-PP.L_>< i
DQ : { out A0 \\ out A X out A2 > out A3 ::}
*' L ST
READ to PRECHARGE Command Interval (same bank): To output all data (CL=3, BL = 4)
e [ L0 4 By oy L
Command \ READ XFFEJ’:‘ALLX i
E \ : High-Z
Do + out Al +
i e
1 I 1
IHZF =2

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

x| L1 L L L1 1 1 L1 4 LI L1 1
1 1
1 |
Command >< READ X:'RE-'PALLX i
1 1
i U o
Da 1 m 1 High-Z
: jS——
1 |
Tﬁ‘

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.

e | L LI |

Command /{\ WRIT X i XPRE,-:ALLX
|
UDCM i
o —\—J
08— (A0 AT ) 2

e [ L L L L] |

Command fp(\ WRIT /

\{PRE.‘PALL;./
! Y

upoam
LDGM

/
Da ————( A0 X inAt X inA2 ) nA3 )

—-
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.

N Yy Y 'y Y Sy Y N O
Command] At::T / SE \\’ M::T ::
sceress ) mow X ( W row
(¢

Bank Active to Bank Active for Same Bank

S I T R s I A e e
1 |
Command >/ ACT / >< ACT \:\

[}
Address ¥ ROW-0 y x ROW:1 ><

1 |
=\ |/ 7\

1 |

i 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] LI L] L |

| |
Command % MRS >/ /< ACT >/
o —
Address XOF'CODEX }<Els & RO'ﬂ%

!
, IMRD E

Mode Bank
Reqgister 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 |
UDQM /T N !
LDQM ' |

High-Z

ba Couto X outt p———d_outd )
|
|

: IDOD =2 Latency |
Reading

—

CLK

|

uDQM /S
LDQM |
|
|

DQ { im0 X ind >%i?2222%:_11g__>——————

/DID = 0 Latency

Writing
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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
tC!-\_
tCH , tCL
ck ./ N\_J F_,; A N N (A R [ NARNYARNY BN AN
tRC
. — VIH
CKE tRAS tmp
tRCD
AS1] tHI JES1) HHI 151 | tHI 21| =
; . - K  —
W e . o=

s | i H

e TN | W A

AT Y T T ez
M ST T Yz
7777 e /177 i i A e A,
w0 T T N ;,V/‘///////////atﬁ 727
a7, an ) i
8 T . LHT(////////////////// AT,
50 trput ——
0 (et -

=VIHor VIL
=V0OH or VOL
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Write Cycle
o S \_,-h}t__xh\_; —\_,rfﬁ\_,f'—'\_.f:;\_fﬁ\_- ANV ANY AN
—_VH
sl L | 1= H sl g gl
s w777 BRI A i A7, i
s T | Sl R A R Y
we 20| YT s st s |
< A:EI tHI , 51| tHI | | | ‘ ILS tH : :tSI tH ‘j%
wo 224 Yoz /f-W///////////////////fiiy/////////////);i"f*\@
W77/, BB 777, B 7/ A, @
upan 97/////////////}'? L
151 tHI_gS1| tHI S]] 1 iS)| i
0Q (inpuf) K )’E * * ':1]
O3 (outout) =
sark ko cL-

Bank 0 access
=WIH or VIL
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Mode Register Set Cycle

ICS o

IRAS 77775 /////A V7

ICAS 7, Q’Qf; ‘{MI fﬂl
NS/ LoNR 7414 N LRSI/ 17 GRS ST TSI T TSI IIIN
85 777N | '

Address "ﬁ'ﬂl Zk;ﬂyﬁﬂ'ﬁléﬁ'ﬁocexwﬁﬁﬁm . B
B 721777 2 I

D {output)

] 1

CKE — VIHY
' i
|

D (input)
IRP IMRD)
Cuiput mask rReD =3
Precharge Mods Bark 3 Barnk 3 W =
f needed register Bztive Read ICAS latency =3

oot Burst length =4
=WIH or VIL

Read Cycle/Write Cycle

o1 2 2 4 5 8 7 & 8 10 11 12 13 14 15 16 17 18 19 Z0

CLK =
|

CKE — VIH : Read cycle

| RASFCAS delay =3
! ICAS latency = 3

: Burst length = 4
1

1

1

1

O AN 77/ X IV 77 7 W77 7 s W 77 77 7 A v 7/ A

LT W'

M I \J

/////AM/{//////////

D3 {output) ' ! ' : :
1 | 1 1 1
O 1 1" 1 1 1 1 1 1 1 1 1 1 1 1 1
inpu I gaxn ! ' Eamsn ! Banez ! | Bank3 Bamkd ' parxz | Bankz ! ! ! e !
g . 1
' .'«.cll.l-e : : ReI::I : -‘\-clll-e : : Read '.“m"". : H:.“ : Rclu: : : : ='\ecnar:ﬂ| :
I | I I I I | I | I I I I | I | I I | I | I
CKE —:\-_r”- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  Wite cycle
1 . I 1 1 1 1 I 1 | 1 1 1 1 I -_I I f 1 1 | 1 | 1 JRF‘-E—I’CJ’ES delan’r - 3
es 1 AT TN N TN TN NTTTT T M T T icaSletency =3
IRAS A . | | | | | | Burstlength =4
10as 7277 X770 F7T | GZ27N LT TN, D L7777 = ey
e ZLLT *CJAZ'A: sy ' : ' ' '
BS | I ! I !
3 Rib
|
T
1

L i N R R R R RN/ P2 P,
T T T T T T T T T T T T T T T 1 T T
DQ foutput) ———————— LM L 1L T
DQ (input) ————————(a Na+a=2a=3) b b+ D203 o= b2 3——
| 1 1 I I | I | I I I I N 1 | 1
Bank 0 Eank [ Bank 2 Bank 3 Ea'n' a Bar‘ 5:-|r 3 Sank 3
Acthee Wrik= Acthoe Wik Precharge Wirke Write ='\ecr|ar::
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Read/Single Write Cycle

CKE_E "l I e R T T e e A
e TN/ TN L AN A
RAS LA L7 AL LI I LI P
ICAS m! P
IWE ' ' ' '
BS EZZ&? (777 N AT
Address 7/ g (Ca AR
UDGM, LDGM 77 o : Lo
o S e
o0 @) | G e
CKE AWHI—— 1 1+ T T T T i T T
s N TN TN T T AL N NS
IRAS 777)\ //JWW?' W?\: V/WTWWW?Z m WIS IS4

| x’////// \I I
WW. m' \ [ITTIAL ST
Address Z@R N B D% Ca/AC E@WW

upDam, L30M7777777777777)v RN 27 ITILoN %' ]

i
| | 1 1 | | 1 | | | — a—. | 1 | | |
Da {Input) | i | | | | 1 | | i | a | I: "’ | | | | | |
DQ {output) ——————————— (@__fa+ a3 ! I I — T
| | 1 1 | | I I | ] | 1 1 | | | | 1 | | |
Bank 1 Sank 0 Sans 3 Bank BankD Eark (D Bank 0
Acive Sead Artive Write \Wiritke  Wrime Precharge

Read/Single write
IRAS-ICAS delay =3
fCAS latency = 3
Burst length = 4
=VIH or VIL
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Zentel V A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Read/Burst Write Cycle

10 11 12 13 14 v 18 19 20
CLK
1 1 I 1 1 I I 1 o o 1 1 1 I I 1 I 1 1 1 I
CRE v v 0 b T S T R T R R B A
ICS : \,I ,.'| | J— 1 | | 1 | | | | | | | | I\I .-I _:_/-I_

RAS 7270 W'_‘?,?Z\ ,W77777777777777/T_Y777777777A' V7N

1cas ZZZT T NITTTA LT 7777777 7777 77777777777 2T

WE 22T 77T XZd 277 77777777 7N L7777 777 AL L7,

BS 7770 L7777 7T O 777777777, 77777777 77A LT,

Address 7770 RaX/ 7 72N CaX R Y1 70 7 AN ///////////// 7,
UDQM, LDQM /////////////A' | L f///// 2\ | VALY

I
|
I —
DQ (input) ' I ”—\axaﬂ a+2) .,m‘} e B —
| I |
1 I
B.nu:l I
Wie I
I I
1 I
I I

ﬁ&fS ﬁ

I

1

T

1
T T
L I |
—(a 'xa+|}<a+2fs}+3 ,
Clock I
suspand |
1

I
| Lo
DQ (output) —! ! ! '
I E;1k [ I
1 Active

| [
C*“E_“"Hi —

T
1
T
1 |
I |
I | .
1 Bankl ]
I | Frecharge PIE{}"I:I""E I
1 ' 1
I |
1 |
,l 1
1 I 'y I I I

cs \V 4
IRAS 777A V///// A f////////////// V////////////A y/////A
icas LA RZAAIN P ROLLSI TSN PSS A XSS

O AR 7 I AR 7 7 7 W
BS L/ YN )V//ﬂ‘r' V////////////)\I f'/////////////)\I y//////ff
Address ' : :

UDQM, LDQM /////////////// f'_ Wx _%_WZ’TZZW?
DQ (input) ———————T—T——— — (@ Yt 2)atd)—
Sy e S S B

- - S e Em
Read/Burst write

IRAS-ICAS delay =3
/CAS latency = 3
Burst length = 4
=WIH or VIL
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Auto Refresh Cycle

CLK

| 1 1 1 | |
CKE —+t viH i PR S |
1 1 1 1 1 1
I i Y e I

s

! NN
777,\ f’7777} ////////////A f777777777777)\= ,///xl w'f//)f//;o

s LT CLLL D0, LITITT LTI ITTTN,. LTI TTTTZITZTT | TN, LIIL 787

roie 227N F////z. Y////////////f W///////////f"_ ({z/ﬁw
BS 777777777777777777777777777777777777777777}3- f//)' 7/7777,7
Hidnz S LMW ST 2 A A S N
IS TIPS TIPS I ISP I I ISP I I IS ISP I I I IS IIEN

| |
| |
T T T T I T T
DQ ”l'lDJ[" 1 1 1 1 1 | 1 | 1 | 1 1 1 1 1 1 1 1 | | |
- 1 1 1 1 1 | 1 | 1 | 1 1 _ 1 1 1 1 1 1 | |
DQ (outout) : | 1 1 | L 1 L 1 L : High-Z — 1 1 1 1 | : | { 3 xa”
1 1 [ i 1 ] [ ] 1 ] 1 [ [ 1 [ [ 1 1 ] I I 1
h # == + I h R I + h T ERC h h # h * I h
. - Refresh cycle and
- = 2 = Aclve Read ¥
resaey Al metrzen Aulla Refrezn 5ank 0 sako  Read cycle

IRAS-ICAS delay =2
ICAS latency = 2
Burst length = 4
= VIH or VIL

Self Refresh Cycle

%
e
?

r‘LJ‘l_f‘LJ‘1_I‘L_

I
CKE i
|

CHE Low “ /—E—'—@ﬁ—\_‘_ﬁ_}

™,

' Wmm ,»ZS?’/I’// L f77777/'_/

jcAS f//,f: ‘(////A. f///Astl gmf_ﬂ' {A: 5 ,g' gg@
m@m@mmmmm

padress 7777 s -1%’////////////5V///////////SV//////SV//////////////////

LD

LDGM MMMMMMYMMM
i I R 0 P N L N : ! R S
S G T B R I . B N N
DG (output) T 0 i — High-Z :-. ; | ﬂ T | i i i
e ki rer I
tRP lF{C L
frecharge command - 24 '!”’55’ 2y "-+|r refresh exit h=+xt + 2If rafresn eniry N!rl "‘+J'-° Self refresh cycle
It reeded command jgners command slock ;om-anz - clock  refresh  /RASJ/CAS delay =3
&r No oparatian 2naole enable CL=23

BL=4
=VIH or VIL
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Clock Suspend Mode

ts tHi t3l

I'_QT

10 112 13 14 15 16 17 18 1% 20

CLK

CKE T 1 I Rzad cycle
s ! — 1 IRASHCAS delay =2
e 220 W7\ s E:u’?;t’litnegt"ﬁ"’ ¥
IICA\J///ffl Y//////////)\u .f/lf/f- V/////////An . V///fn "(/// (A= ik or viL
J"-“-E///ff: ‘Vf////f//f’//f/ﬁ": \*r KZZ;{ZZ,ZZZZ;{&: '\.: f’//f/&: sff'///.

BS A0 S LA V//////////J' A LSS
sdoress 77 2N Raks Sl Sl L LSS \La Rk //////////X:CE{/////////////

UDam, LDGM ‘[ ! ! !
DQ (output) ———————+——+——+——+———— ’a' :{a'+1jx{;;-z - :-:a+3' | {b =1 cb+2}ip+3} i
e D e e ik el e e
: Bankl Acive cn:nI K : ; + i ankD : le’"" IR&-_:I ts 1:1: %eacl s d j kD : : E st B Ir: :
1 ‘_\.cL .s spenid 5 :r | s.- :cr:l :-m i:au | Acll-; 1 s.aip l:;:1 H:?i P:.::r'-:rie | F'z E;u:r. 1
CKE — 1 '\: | | LS ! 1 Y i i 1 1 1 1 1 I I I 1 Write eycle
1 1 1 1 .‘I_I_I_ 1 1 1 1 ! ! ! 1 ! 1 TRAS-ICAS d&|a}‘ =3
ics |\ (////////, A LA N T T M icaSlatengy =2
IRAS MM‘I \N T TSI IS TSI i N PN JF 77, Burstlengin =4
cas CTLTIT7777 [ G727 70 7075 [ 2 I 7777 w - Vimervit
IWE LA ‘(//////////A' PSP IIISN
|
Address 77,{R a':{///////////}‘c ayk: b}.’{//////////}‘{c b WIIIIIIIIIIII
ALY/ 7774747777477 MW 77777 XY 777 77 77
00 o) S e
O E I"||}IJtI 1 1 1 | | | | / Vi ' | | 1
S0 M i P
} _ [
A scaenasan M g e A e S e Preharge Frage
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Zentel JV A2V64S40CTP

64M Single Data Rate Synchronous DRAM

Power Down Mode

[ 1 1 1 1 1 1 1 1
CKE ! T\ OkELew % e e p
ics N Vrrsss\rrss el umn

wasess 77 P A 5////////2\& N7

OO, 777777777 A7 7 777 77 7777 7
LD

: 1 1 1 1 1 1 1 1
DQ (input) — — 4 l —t—T—
N R R : . ! S N B
DQ (output) r—— {f— High-Z—————————
L 'wme ' S
. * ] 3“'.v=-+rdﬂw'1 et - t T Power down cycle
Frecnerge command | Powsr doun <nty e e IRAS-ICAS delay = 3

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

Initialization Sequence

v .’

i \I A i I I I P
DomM , WiH 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1
am /S e A e
N S S N S NN N SO SN S NN NN I 4% AP S S N N
(1] _/_S S 1 1 1 1 1 1 1 I 1 1 1 1 I :1 S 1 < 1 1 1 1 I 1
I I L L I I I I ]
I 1|:. e = R e ,I‘. 1MRD] i i
All banks + » . Mod 1o Bank active

Precharge Auto Refresh Auto Refresh 521 2 regisier Fnecded
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