NN5216405 / NN5216805 series
CMOS 16Mbit (2,097,152 words x 4 bits x 2 banks)

\V
CMOS 16Mbit (1,048,576 words x 8 bits x 2 banks) NPN)X
Synchronous Dynamic RAM

Preliminary Specification
DESCRIPTION

This product is a CMOS Synchronous Dynamic Random Access Memory (SDRAM) organized as 2,097,152 words
x4bits x 2banks (NN5216405).1,048,576 words x8bits x 2banks (NN5216805)

This product features a fully synchronous operation referenced to a positive edge of clock input. The read/write
operation can be performed in burst mode where data is transferred in either a 2, 4, 8 words or full page (1,024

(NN5216405) / 512 (NN5216805) words) burst accesses, using a two bank architecture, and allows continual read/write
operation.

Refresh is accomplished by Auto refresh or Self refresh.
This product is available in 44-pin plastic TSOP TYPE II.
All inputs and outputs are compatible with Low Voltage TTL (LVTTL).

FEATURES W Single Pulsed RAS
B 2 Bank Operation {simultaneously and independently)
B Read/Write Operation Type
- Burst Read / Write Operation
- Burst Read / Single Write Operation
@ Programmable Burst Sequence

A Organization
1,048,576words x8bits x2banks (NN5216805)
2,097,152 words x4bits x 2banks (NN5216405)
B Single 3.3V 0.3V Power Supply
m Performance Ranges

- Sequential
Parameter -10 -12 - Interleaved
Min. Clock Cycle Time B Programmable Burst Length
{tcK) Et‘g 105:: :gns (1, 2, 4, 8, and Full Page)
Cl=1 30ns 353: @ Full Page Burst Stop Capability
Max. RAS Accoss Time2 8 Programmable CAS Latency
{tRCD+ACK) CL=3 57ns 83ns (1,2, and 3)
o Tans s B Fully LVTTL compatible Inputs/Outputs and Clock
Max. Read Command M 4,096 Refresh Cycles / 64ms
Access Time CL=3 27ns 33ns m Refresh Modes
(tACK) CL=2 24ns 30ns
CL=1 24ns 30ns Auto Refresh
Max. CLK Access Time Self Refresh
(tAG) CL=3 7ns 9ns # High Reliability Package
Cl=2 8ns 12ns . .
CL=1 28ns a0ns Plastic 44pin TSOP TYPE Il (P44TP-3B-L)
Max. Active Command
Cycle Time'(tRC) 90ns 108ns
NOTE: 1. Same bank

2. Clock cydle = tCK
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Preliminary

PIN CONFIGURATION (TOP VIEW)
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* NOTE : NN5216405 / NN5216805

44-pin TSOP TYPE ( It )(400mil)

P44TP-3B-L
PIN NAMES
A0-A11 | Address Input
Row Address -AO - A10 DQM Input / Output Mask
Column Address :AO - A8 —
Bank Select Address :A11 CLK Clock Input
CKE Clock Enable
DQ1 - DQ4 | Data Input/Output  (NN5216405 .
DQ1 - DQ8 P P gNN5216805; Vpo Power Supply (for Internal Circuit)
= : Power Supply (for DQ Buffer
cs Chip Select Voba Isolated fl’glpny\}DD )
RAS Row Address Strobe Vss Ground (for Intemal Circuit)
=& Ground(for DQ) Buffer)
CiS Column Address Strobe Vssa Isolated from Vgg
WE Write Enable NC No Connection
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CMOS 16Mbit (2,097,152/1,048,576 words x 4/8 bits x 2 banks) Synchronous Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

— Memory array
§ Bank #0
Refresh Row 3 2048row
Counter ] —|Address| | xt024coiumn xabit (NNs216405)
<5 [Latch :I\V & | x512column xBbit (NN5216805)
Bank #0 T Column decoder & Sense amp /4\4_—

A0 O—* Address AB-AQ_ | BuUrst
A1 O— Buffers _"‘_> Counter A
: g O—b: Column Address
Ad O—e 5 | Column decoder & Sense amp<:
: 2 O‘_’O' Row § Memory array

@ Bark #1

L T
A7 O—ml —C:t?:fsg z 2048row
A8 O—m T | x1024column x4bit (NN5216405)
AG O—m -A Bank #1 x512column xBbit (NN5216805)
A11-A0
A10 O— : ~7
A Row
" o= Address Data
110
Buffers
CLK O——{ Control
O——— Logic
g_I'S(E - - |/O*
RAS O Vbb Generator "NOTE
/O 1~4 : NN5216405

CAS (O ommsammiin 110 1~8 : NN5216805
WE O
DQOM O——— Vpp Generator
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CMOS 16Mbit (2,097,152/1,048,576 words * 4/8 bits x 2 banks) Synchronous Dynamic RAM

PIN FUNCTIONS

CLK input CLK is the master clock. All inputs and data out are referenced to positive edge of CLK.

cs input When CS is low, the device starts a command input cycle on rising edge of CLK; if CS is high, all
new commands are ignored but internal operations are continued.

RAS input RAS, CAS and WE have the same signal name with conventionai DRAMs but different functions.
CAS Most of the commands are defined by these pins.

WE

AQ-A11 | input Row Address is determined by A0-A10in the active command cycle.

Column Address is determined by A0-*A9/A8 in the read or write command cycle

Bank Address is determined by A11.

During a read or write command cycle, A10 determines if auto-precharge is enabled or disabled;
During a precharge command cycle, A10 determines if only the selected bank is precharged or
if both banks are precharged. AD-A9 are used to select operating modes during a mode register
set command.

CKE input CKE determines the device operation of next clock(CLK) cycle. If CKE is high, device is active at
the next clock cycle. If CKE is low, the internal clock is suspended and device is not active at the

next clock cycle.When in the Idie mode and CKE goes low, the device enters power down mode.

To remain in power down mode, CKE must be kept at a low level.

When at least one bank is active and CKE goes low, the devnoe enters clock suspend mode.

DQM input These pins control Input/Qutput buffers.

During read mode cycle, DQM controls the output buffers. if DQM is high during a read cycle,
the associated output butfers assume a high impedance state two clock cycles later.

Likewise, if DQM is low during a read cycle, the associated output buffers are enabled

{low impedance) two cycles later,

DQM control the output impedance state of DQ1 through *DQ4/DQS . ,

In write mode cycles, DQM perform as a write mask. If DQM is high, the input data is not written.

DG |input These pins are the data input/output lines of SDRAM.
foutput | DQO - DQS3 : NN5216405

DQO - DQ7 : NN5216805

Vpp power VDD and VSS are power supply pins for internal circuits.
Vgg supply
Vbopa |power | Vppq and Vggq are powsr supply pins for output buffers.
Vssa [supply | Vppgand Vggq are isolated from Vpp and Vgg.

*NOTE : NN5216405 / NN5216805
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Simplified State Diagram
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EXPLANATION OF COMMANDS

1 | Mode Register Set - | 'CS, RAS, CAS, WE = Low , A0-A11 = OP-Gode

Mode register defines how the device operates A0-A11 are operation codes (OP-Codes) in this cycle.
The default value of the mode register after power-on is undefined. Therefore thrs command must be executed to set
the mode register before any other commands are execu‘ied :

2 | Bank Active . cs, RAS = Low, CAS, WE = High , A11 = Bank , A0-A10 = Row Address

Bank Active command activates a bank selected by A11. Row addresses are Iatched on AO to A10 at the time of this
command and the cell data is read out to the sense amplifiers. This command corresponds to RAS going low on
conventional DRAM's.

3 | Read , CS CAS =lLow, RAS, WE = High, At1 -Bank Ai0= Low
. "~ 1 AD-*A9/A8 = Column Address

Read command initiates a burst read operation to the bank selected by A11.
Burst start address is glven by AO-*A9/A8 (column address) After a read burst has completed the ouiput buffers become
High-Z. . S

4 | Read with Auto»Pre’oharge CS, CAS = Low , RAS, WE = Hrgh A11 —Bank A10 Hrgh
L AC-"A9/AB=Column Address '

Read with Auto-Precharge command initiates an automatic precharge operatron after the compietron of a read burst
operation. When the burst length is-full page, this command is illegal.

5 | Write o " | CS, CAS, WE = Low, RAS = High , A11 = Bank ,Aro =Low
: -A0-"A9/A8 = Column Address

Write command initiates a burst w'rite'opera"tion to the bank selected by A11.

Burst start address is given by AQ-*A%/A8 {column address). .

When the single write mode (WT=1 in Mode Register), this command initiates a single write operation to the selected
bank. In this case data is only written to the locatron specified by AO-*AQ/AS :

6 | Write with Auto-Precha_rge CS, CAS, WE = Low RAS = Hrgh A11 —Bank A1O High
' o ‘ AQ-*A9/A8 = Column Address r

Write with Auto;P'recharge command initiates an autometia precharge operation after the compietion of a write burst
operation. When the burst length is full page, this command is illegal

7 éin_gle Bank Precharge | CS, RAS, WE =Low, CAS H|gh A11 = Bank, A10 = Low
' ' A0-A9 = Don'tcare :

Single Bank Precharge command precharges the bank selected by A11. .
The precharged bank is switched from the active state to the idle state.

*NOTE : NN5216405 / NN5216805-
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EXPLANATION OF COMMANDS (cont.)

8 | Precharge All Bank CS, RAS, WE = Low , CAS = High , A10 = High , A0-A2 / A11 = Don't care

Precharge All Banks command precharges beth banks simultaneously.
Both banks are switched to the idle state.

9 | Auto Refresh CS, RAS, CAS = Low , WE = High , A0-A11 = Don't care , CKE = High

Auto-Retfresh command initiates auto refresh operation. Auto-refresh is the same as CAS-before-RAS refresh on
conventional DRAMs. Row addresses are generated by intemal refresh counter. The refresh operation must be
performed 4096 times within 64ms. Before executing auto refresh, the device must be in the Idie state.

After this cycle, precharge command is not necessary. Precharge operation starts automatically after a refresh operation.

10 | Burst Stop CS, WE = Low , RAS, CAS = High , A0-A11 = Don't care

Burst Stop command stops full page burst operation. Fuil page burst continues until this command is issued.
If burst mode is not full page, this command is ignored.

11 | Enter Self-Refresh CKE = Low , CS, RAS, CAS = Low , WE = High , A0-A11 = Don't care

Once in Self-Refresh mode, self refresh operation is maintained as long as CKE stays low.

While in self refresh mode, the refresh operation is automatically performed, so there is no need to control refresh
operation externally.

The self refresh mode is exited by Exit Self-Refresh command.

12 | Exit Self-Refresh CKE = High , CS = Low , RAS, CAS, WE = High or CS = High

Exit Salf-Refresh command is used to exit from the self refresh mode.
After exiting from self refresh mode, both banks are in the idie state.

13 | No Operation CS = Low, RAS, CAS, WE = High , A0-A9 = Don't care

No Operation command initiates nothing. This command is similar to Device Deselect command.

14 | Device Deselect CS = High , RAS, CAS, WE, AD-A11 = Don't care

When Device Deselect command is executed, the RAS, CAS, WE and address input are ignored.
This command is similar to No Operation command.

15 | Enter Power Down CKE =lLow

When both banks are in the idle state, Enter Power Down command switches device into the power down mode.
in the power down mode, all input and output buffers are turned off.

16 | Exit Power Down CKE = High , CS = Low , RAS, CAS, WE = High or CKE, CS = High

Exit Power Down command is used to exit from power down mode.
After exiting this mode, both banks are in the idle state.
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EXPLANATION OF COMMANDS (cont.)

17 | Enter Clock Suspend CKE = Low

When either bank is in the active state, Enter Clock Suspend command switches device into the clock suspend mode,
The device operation is held while CLK is low.

18 | Exit Clock Suspend CKE = High, CS = Low , RAS, CAS, WE = High , or CKE, CS = High

Exit Clock Suspend command is used to exit from clock suspend mode.
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NN5216405 / NN5216805 series
CMOS 16Mbit (2,097,152/1,048,576 words x 4/8 bits < 2 banks) Synchronous Dynamic RAM

COMMAND OPERATION

Simplified Functional Truth Table

Function Command CKE —_— — — —
CS RAS CAS WE DQM A1l A10 A9 AS8-A0
(n-1)  (n)
1 | Mode Register Set 4 MRS H X5 L X <t Op-Code ==p
9 | Auto-Refresh REF H H H X X X X X
(CBR-Refresh)

11| Enter Self-Refresh SELF H L6 L L L H X X X X X
12| Exit Self-Refresh XSELF L H L H H H X X X X X

L H H X X X X X X X X
2 | Bank Active ACTV H X L L H H X BA <t AOW =i~
3 | Read READ H x5 L H L H HL' BA L *Col/X Col
4 | Read with Auto-Precharge| READA | H X5 L H L H HL' BA H *Col/X Cal
10| Burst Stop BST H x5 L H H L X X X X X
5 | Write WRITE | H X5 L H L L HAZ2 BA L *ColX Col
6 | Write with Auto-Precharge | WRITEA | H X3 L H L L HAZ BA H *CollX Col
7 | Sing'e Bank Precharge PRE H X5 L L H L X BA L X X
8 | Precharge All Banks PALL H x5 L L H L X X H X X
13| No Operation NOP H ) & L H H H X X X X X
14| Device Deselect DESEL H X5 H X X X X X X X X
15| Clock Suspend CLKS L L6 X X X X X X X X X
17| Power Down PD
16| Exit Clock Suspend XCLKS H L H H H X X X X X
18| Power Down XPD H X X X X X X

*NOTE : NN5216405 / NN5216805

Notes :

1. Operation depends on the state of DQM;
if DQM=H, then the associated output is High-Z after 2 clock latency
and if DQM=L then the associated output is Low-Z after 2 clock latency.
2. Operation depends on the state of DQM;
if DQM=H, then the associated byte is not written
but if DQM=L, then the associated byte data is written.
3. Device that has one or more banks active will enter "Clock Suspend® and device that has all banks “ldie" will enter
“Power Down".
4. Banks do not have to be in "Idle” state to execute these commands, but read or write operations simultaneously with
these commands are prohibited.
. f CKE=L, then a "Clock Suspend" or "Power Down" will occur on next ctock cycle.
6. CKE(n) must remain low in order o remain in “Clock Suspend” or in "Power Down" mode.
When in "Power Down" mode, exiting occurs when CKE(n) goes high, but "NOP" must be executed during exiting.

When in "Clock Suspend®, CKE(n) going high exits "Clock Suspend” mode and narmal operation will be resumed on
the next clock.

(4]
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ROW/COLUMN ADDRESS FIELDS

Select Bank
0 | Enable Bank 0 Select 1-0f-2048 Rows
1 | Enable Bank 1 Within Selected Bank
e N
—_— T —,
Row Address Field [Ba |rio| Ro[Re|R7[Rre[Rs[Ra[R3 [ Re [R1[ R0
Precharge Command Only

0 [ Precharge Selected Bank
1 | Precharge Both Banks

Select Read/Write Bank Select 1-0f-1024 Columnsg (NN5216405)
¢ | Commandtc Bank 0 —_—— S T———
1 | Commandto Bank 1 Select 1-0f-512 Columns {(NN5216805)
J— A —
Column Address Field | cii[cio[co[cs[c7[ce]cs[ca[ca]ca] ci[co]
Read/Write
0 Disables Auto-Precharge
(End of Burst 10 Selected Bank)
i Enables Auto-Precharge
(End of Burst to Selected Bank)

NOTE *:Not Used (NN5216805)
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CMOS 16Mbit (2,097,152/1,048,576 words x 4/8 bits X 2 banks) Synchronous Dynamic RAM

FUNCTIONAL TRUTH TABLE
Current State | CS | RAS [CAS | WE | Command Address Action Note
ldle H X X X |DESEL X NOP
L H H H |NOP X NOP
L H H L BST X ILLEGAL 2
L H L H READ/READA |CA11(BA),CA10,"CA9S-CAD |ILLEGAL 2
L H L L |WRITE/WRITEA | CA11(BA),CA10,"CA9B-CA0 |ILLEGAL 2
L L H H [ACTV RA11(BA),RA10 Bank Active, RA Latch
L L H L |PRE RA11(BA),RA10 NOP
L L L H AEF X Aute-Refresh
L L L L |MRS OP-code Mode Register Set
UNDEFINED - - ILLEGAL
Row Active H X X X |DESEL X NOP
L H H H [NOP X NOP
L H H L IBST X NOP
L H L H |READ/READA |CA11(BA),CA10,"CASY8-CAD |Begin Read Latch GA,Determine AP
L H L L WRITE/WRITEA [ CA11(BA),CA10,"“CAYE-CAD | Begin Write,Latch CA Determine AP
L L H H J|ACTV RA11(BA),RA10 ILLEGAL
L L H L PRE RA11(BA),RA10 Precharge
L L L H |REF X ILLEGAL
L L L L (MRS OP-code Mode Register Set**
UNDEFINED - - ILLEGAL
Read H X X X |DESEL X NOP(Continue Burst,
Bank remains Active)
L H H H INOP X NOP{Continue Burst,
Bank remains Active)
L H H L (BST X NOP (Bank remains Active)
BL+=FP:Continue Burst
BL=FP:Term Burst)
L H L H |READ/READA |CA11(BA),CA10,"CAY8-CAD |Tem BurstNew Read,Determing AP
L H L L |WRITE'WRITEA | CA11(BA),CA10,“CAY8-CAD | Term Burst,Start Write,Determine AP
L L H H [ACTV RA11(BA},RA10 ILLEGAL
L L H L |PRE RA11(BA),RA10 Term Burst,Precharge Timing for Read
L L L H |REF X ILLEGAL
L L L L MRS OP-code ILLEGAL
UNDEFINED - - ILLEGAL
Write H X X X {DESEL X NOP{Continue Burst
Bank remains Active)
L H H H [NOP X NOP(Continue Burst
Bank remains Active)
L H H L |BST X NOP(Bank remains Active
BL==FP:Continue Burst
BL=FP:Term Burst)
L H L H |READ/READA |CA11(BA),CA10,*CA9B-CAD |Term Burst,Start Read,Determine AP
L H L L WRITE'WRITEA | CA11(BA),CA10,*CAY8-CAD | Term Burst,New Write,Determine AP
L L H H [|ACTV RA11(BA),RA10 ILLEGAL
L L H L |PRE RA11(BA),RA10 Term Burst,Pracharge Timing for Read
L L L H REF X LLEGAL
L L L L |MRS OP-code ILLEGAL
UNDEFINED - ILLEGAL

"NOTE : NN5216405 / NN5216805
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CMOS 16Mbit (2,097,152/1,048,576 words < 4/8 bits x 2 banks) Synchronous Dynamic RAM

FUNCTIONAL TRUTH TABLE (cont.)

Current State | CS | RAS [ CAS | WE | Command Address Action Note
Read With H X X X |DESEL X NOP(Continue Burst to End
Auto Precharge Then Precharge)
L H H H |NOP X NOP(Continue Burst to End
Then Precharge)
L H H ‘L |BST X ILLEGAL
L H L H READ/READA |CA11(BA),CA10,*CAYB-CAO | ILLEGAL
L H L L |WRITE'WRITEA | CA11(BA),CA10,"CAS/B-CAD | ILLEGAL
L L H H [ACTV RA11(BA),RA10 ILLEGAL 2
L L H L |PRE RA11(BA),RA1C ILLEGAL 2
L L L H |REF X ILLEGAL
L L L L MRS OP-code ILLEGAL
UNDEFINED - - ILLEGAL
Write With H X X X |DESEL X NOP(Continue Burst to End
Auto Precharge Then Precharge)
L H H H |NOP X NOP(Continue Burst to End
Then Precharge)
L H H L IBST X ILLEGAL
L H L H READ/READA  |CA11(BA),CA10,*CAY8-CAO | ILLEGAL
L H L L |WRITE/WRITEA |CAT1{BA),CA10,*CAY/S-CAO | ILLEGAL
L L H H [ACTV RA11{BA),RA10 ILLEGAL 2
L L H L |PRE RA11(BA),RA10 ILLEGAL 2
L L L H |REF X ILLEGAL
L L L L |MRS OP-code ILLEGAL
UNDEFINED - |- ILLEGAL
Precharging H X X X |DESEL X NOP, Idle atter tpg
L H H H [NOP X NOP, idie after tpg
L H H L |BST X ILLEGAL 2
L H L H |READ/READA [CA11(BA),CA10,CA9B-CA0 | ILLEGAL 2
L H L L |WRITE/WRITEA |CA11(BA),CA10,"CAYS-CAC | ILLEGAL 2
L L H H |ACT AA11(BA),RA10 ILLEGAL 2
L L H L |PRE RA11(BA),RA10 NOP
L L L H |REF X ILLEGAL
L L L L [MRS OP-code ILLEGAL
UNDEFINED - - ILLEGAL
Row Activating | H X X X |DESEL X NOP Bank Active After tgep
L H H H [NOP X NOP Bank Active After tgcp
L H H L BST X ILLEGAL 2
L H L H |READ/READA |CA11(BA),CA10,°CAYS-CAD| ILLEGAL 2
L H L L [WRITE'WRITEA | CA11(BA),CA10,*CAY8-CA0 | ILLEGAL 2
L L H H IACT RA11(BA),RA10 ILLEGAL 2
L L H L |PRE RA11(BA),RA810 ILLEGAL 2
L L L H [REF X ILLEGAL
L L L L MRS OP-code ILLEGAL
UNDEFINED - |- ILLEGAL

*NOTE : NN5216405 / NN5216805
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CMOS 16Mbit (2,097,152/1,048,576 words X 4/8 bits x 2 banks) Synchronous Dynamic RAM

FUNCTIONAL TRUTH TABLE (cont.)

Current State | CS | RAS [CAS | WE | Command Address Action Note
Write H X X X |DESEL X NOP,Row Active After hwr/tewR
Recovering L H H H [NOP X NOP ,Row Active After hwrtawR
L H H L |BST X ILLEGAL
L H L H READ/READA |CA11(BA),CA10,"CA98-CAQ |Start Read, Determine AP
L H L L WRITE/WRITEA | CA11{BA),CA10,"CAY8-CAD | Start Read, Determine AP
L L H H |ACT RA11(BA),RA10 ILLEGAL 2
L L H L |PRE RA11(BA),RA10 ILLEGAL 2
L L L H |REF X ILLEGAL
L L L L MRS OP-code ILLEGAL
UNDEFINED - - ILLEGAL
Refreshing H X X X |DESEL X NOP, Idle Atter tg
L H H H |NOP X NOP, idie After tqc
L H H L [BST X ILLEGAL
L H L H |[READ/READA |CA11(BA)CA10,"CA98-CAD |ILLEGAL
L H L L [WRITE'WRITEA | CA11(BA),CA10,"CAY/8-CAD |ILLEGAL
L L H H |ACT RA11(BA),RA10 ILLEGAL
L L H L PRE RA11(BA),RA10 ILLEGAL
L L L H |REF X ILLEGAL
L L L L MRS OP-code ILLEGAL
UNDEFINED - - ILLEGAL
Mode Register H X X X |DESEL X NOP
Accessing L H H H [NOP X NOP
L H H L BST X ILLEGAL
L H L H |READ/READA |CA11(BA),CA10,"CAY8-CAD (ILLEGAL
L H L L WRITE/WRITEA [ CA11(BA),CA10,"CAY8-CA0 |ILLEGAL
L L H H |ACT RA11(BA),RA10 ILLEGAL
L L H L PRE RA11(BA),RA10 ILLEGAL
L L L H |REF X ILLEGAL
L L L L MRS OP-code ILLEGAL
UNDEFINED - - ILLEGAL

*NOTE : NN5216405 / NN5216805

Notes :

1. All entries assume that CKE was active (High) during the preceding clock cycle.
2. lllegal to bank in specified state; function may be legal in the bank indicated by BA, depending

on the state of that bank.

3. Device dose not require  “2n-rule” , but minimum timing between commands are specified.

4. NOP to bank precharging or in idle state. May precharge bank(s) indicated by BA (A11) and RA10.

5. If ilegal states are executed, the device operation and data-integrity are not guaranteed.
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Preliminary

MODE REGISTER CONFIGURATION

Mode register has 5 fields.

A11- AB: Write Type
A7. (Mustbea“0")
A6 - A4: CAS Latency
A3: Burst Type
A2 - AQ: Burst Length

Mode Register Options
A1 [A10 [ A9 [ A8 [ a7 [as [as Jae [a3 [A2 A1 | a0 Function
WT 0 LTMODE BT BL Mode Register Set
WT: Write BT: Burst Type
WT Write Type BT Burst Type
0000 Burst Read and Burst Write 0 Sequential
xXX01 Reserved Interleave
XX10 Burst Read and Single Write
xXX11 Reserved
LTMODE: Latency Mode BL: Burst Length
LTMODE CAS Latency BL Burst Length
000 Reserved BT=0 BT=1
001 1 000 1 1
010 2 co1 2 (Moduio-2) 2
011 3 010 | 4 (Moduio-4) 4
100 Reserved 011 8 (Modulo-8) 8
101 Reserved 100 Reserved Reserved
110 Reserved 101 Reserved Reserved
111 Reserved 110 Reserved, Reserved
111 Full Page 1 Reserved
Notes: 1. Length of full page burst is *1024/512 (*1024 4 - bit words / 512 8 - bit words).

When the burst pointer reaches column address = *1023/511, then the pointer wraps around to
column address = 0. Auto-precharge is disabled when full page burst is enabled.

2 BL values of 100, 101, and 110 for Sequential and 100, 101, 110, and 111 for Interleave are
defined as “Reserved” in JEDEC specification.

"NOTE : NN5216405 / NN5216805
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CMOS 16Mbit (2,097,152/1,048,576 words x 4/8 bits X 2 banks) Synchronous Dynamic RAM

BURST SEQUENCE
Wrap Type
Burst Length Sequential (Modulo-N) Interleave
(JEDEC Standard) (JEDEC Standard)
Sequential, Modulo - 2 | Interleave |
2 0-1 0-1
1-0 1-0
Sequential, Modulo - 4 ; Interleave [
0-1-2-3 0-1-2-3
4 1-2-3-0 1-0-3-2
2-3-0-1 2-3-0-1
3-0-1-2 3-2-1-0
Sequential, Modulo - 8 Interleave
0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
8 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Sequential, Modulo -*1024/512 | | Interleave
Full Page CA(s),CA(s+1),...CA(s+*1022/510) Reserved
CA{*1023/511),CA(0),.... Not Presently Defined

CA: Column Address
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OPERATION
Read / Write

Bank Active

Before executing a read or write operation, Bank Active command must be issued. in a bank Active command
cycle, either bank O or bank 1 Is selected by BA(A11), and the row address is selected by A0 to A10.

An interval of tacp is required between Bank Active command and Read or Write command.

Read

When Read command is issued, a burst read operation is performed. In a Read command cycle, the bank

select address and the column address is asserted by A11 and AO to A8. Data output starts after the number of
cycles spacified by the CAS latency. The CAS latency can be set to 1, 2 or 3. The burst length can be setto 1,

2, 4, 8 or full page. The start address for a burst read is specified by AO to A8. When the burst lengthis 1, 2, 4 or 8,
the output buffers automatically become High-Z after the completion of a read burst operation. When the burst length
is full page, a read operation continues until Burst Stop command is issued.

CAS Latency for Reads

e _ LML
Command 1n .
Adross

— {1 @ Q3 o?f
E i CL=1 e ;
DQ (output) ;: — L (o Q2 m o
5 cu.z___.
e )( >(oa)(a4)—n—

CL : CAS Latency
Burst Length = 4

! CL=3 l#— i

Burst Length for Reads

e ipinNpipininipigipipinigininigin

Command (m@:’ @ P
Adrees
(o -
BL- \Sil gy
BLE a1 X a2
DQ {output) BL=4 — a1 X a2 X as X s —
e a1 Xz ¥ aa X ae X s X Gs X a7 X a8 )-—
5 BLE=Fu||PEage =ﬁ’o1><qz)<oa><o4)(os><oe).( a8 X o X )( 12)(o1><oe>(a3>(

'BL : Burst Length
CAS Latency =2



Preliminary NN5216405 / NN5216805 series
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Read / Write (cont.)

Read with Auto-Precharge

Read with auto-precharge operation is a function to execute automatic precharge operation after the
completion of a read burst operation. An interval of tpp is required between the start point of Auto-Precharge

and next Bank Active command of the same bank. When the burst length is full page, this operation cannot be
used.

Read with Auto-Precharge

Command
L Yw

CL=t ; f

DQ (output) o1onXoon4, ; '

Command V I -
DQ {output) _‘_‘_<°1 XQ‘-’X °3X°4/
Command v lRp - |

bQ (output) 2 ————— ’Qﬁme°3Xm>+

' Auto precharge starts CL : CAS Latency
Burst Length = 4




NN5216405 / NN5216805 series Preliminary
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Read / Write (cont.)

Write .

When Write command is issued, a burst write or single write operation is performed. Burst write or single write
made is selected by WT (A11-A8) of the mode register. When WT is 0000, a burst write operation is enabled.
When WT is XX01, a single write operation is enabled. In Write command cycle, the barik select address and the
column addresses are asserted by A11 and AQ to A8.

Burst Write
A burst write operation starts in the same cycle of Write command for all CAS |atency . The burst length can
be set to 1,2,4,8 and full page. A11 and A0 to A8 is also used as a start address of a burst write operation.

Single Write
In a single write operation, data is only written to the column address of the selected bank at the Write
command cycle without regard to the burst length setting.

Burst Write

Command

t CD
s ﬁ
BT a (o ? —
BL- -C: D"’} ; ;
DG finput

BL-B D1XD2X03XD4 Ds X D7 m

BL-FuIIPage (DWWXDQ(D"XDSXDGX XDBXDSX D512 D2 Ds
BL Burst Lsngth
CAS Latency = 1,2 0r 3
Single Write
Command —A B’t (_vl\l?e\— , 5

Address

DQ (input)

Burst Length = 1,2,4,8 or Full Page
CAS Latency=1,20r3
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Read / Write (cont.)

Write with Auto-Precharge

Write with auto-precharge operation is a function to execute automatic precharge operation after a write operation.
An interval of igp is required between the start point of Auto-Precharge and next Bank Active command of the same
bank. When the burst iength is full page. this operation cannot be used,

Burst Write with Auto-Precharge

Command ‘ : V_ tRp
DAQ {input) ——(D" X o2 X 03 X D“J —
Command v tap

DQ(input)Ei——(b‘Xb‘?XﬁXb“/ : :
Command v ﬂ
pQ (input) ———( b1 X 02 X 03 X D4 A

v :Auto precharge starts Burst Length = 4

Single Write with Auto-Precharge

CLK

CL=1| : PR >
DQ (input} —— {D1 — : :

DQ (input) CL=2§ \’ D1 ) ':

Command - Y -

DQ (input) _CL=3: /‘_\‘ o) :

VAuto precharge starts
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Precharge

Read to Precharge Command

An interval between Read command and Precharge command is minimum 1clock.

To read all data

Precharge command makes the output buffer High-Z when the precharge bank is the same bank as accessed
with the previous Read command. If all of the burst locations are to be read, the Precharge command must
not be issued earlier than the tgp interval. The tep is an interval between the final data output and Precharge
command to ensure that all data are read.

Read to Precharge Command : To read all data in burst sequence

CLK
Command
DQ (output)
EP
! i tap | _ ' ‘Precharge starts
cl=3! AAABRABAM = CL:CAS Latency
: tep | | i Burst Length = 4
To stop reading data

Precharge command makes output buffer High-Z after the cycles defined tHzp-
Read to Precharge Command : To stop reading data

CLK
Command
= I
| tgp
DQ (output) { a1 »Hiz—
CL=2 | ;
tyzp '
P Y iwe | ¥ :Precharge starts
; ; : 0 PHIZ——
CL=3 ; : Dg' : CL : CAS Latency
: : tzp i ; Burst Lenath = 2.4 or 8
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Precharge (cont.)

Write to Precharge Command

An interval between Write command and Precharge command is minimum 1clock.
To write all data

Ititis necessary to write all of input data, Precharge command must be asseried after the cycle defined by tppy .
The tppy is an interval between the final data input and Precharge command to ensure that all data are written.

Write to Precharge Command : To write all data

Command (:) V?Vn'!e a (:) P:reoharge
DQ {input) ——( D1 X sz‘ DS)(I D4 ) 5 5

oL

V_tnp (CL=1,2and 3)

g

v ‘Precharge starts 5 ; Burst Length = 4

To stop writing data

If Pracharge command is asserted during a write operation, the input data must be masked by setting DQM high
for assurance of the cycle defined by tpp(.

Write to Precharge Command : To stop writing data

e _ LML
Command C:)Wiritea DP;echarg:e
v /| L
D (input) ————( 01 X D2 )+———+—

' tepL

!knp (CL=12and )

v :precharge starts Burst Length=4
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Full Page Burst Stop

A full page burst read or write operation can be terminated by Burst Stop command. Burst Stop command will
terminate Full Page and non-wrapped Sequential bursts (Mode Register : BL(MSB)=1 and BT=0). Burst Stop
command will not terminate wrapped Sequential (modulo-n n =2, 4, or 8) bursts or Interleave bursts (Mode
Register : BL{MSB)=0).

Full Page Burst Read
When CAS latency is 1, data remains valid in the same cycle as Burst Stop command, and output buffer goes to

High-Z in the next cycle.
When CAS latency is 2, data remains valid in one clock cycle atter Burst Stop command, and output bufl'er goes to

High-Z in the next cycle.

When CAS latency is 3, data remains valid in two clock cycles after Burst Stop command,and output buffer goes to
High-Z in the next cycle.

Full Page Burst Write

In all cases of CAS latency, no data is written in same cycle as Burst Stop command.

Full Page Burst Read Stop

Command | (s |
(e X8 Xa ) :CL=1
; ; ! tngy ; ; i
s | : o
09 v { Y G X @ X @ X @)t
d—~—~—--—>- 'BSH :
: 5 tBsn f '
:)LXQXQ 0)“—— CL : CAS Latency
P ! tesH | Burst Length = Fuli Page
' ! tBSFI ! : :
Full Page Burst Write Stop
Command £ (eussie

DQ (input)
CAS Latency=1,20r3
Burst Langth = Full Page
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Command intervals

Read to Read Command Interval

During burst read operation, when new Read command is issued, the previous burst read is interrupted and the

new burst read starts after the number of cycles specified by CAS latency. An interval between the commands is
minimum 1clock. During burst read operation, next Read command can be issued in every cycle.

Read to Read Command Interval

CLK

Command

DQ (output)

CAS Latency = 2
Burst Length = 4

Write to Write Command Interval
During burst write operation, when new Write command is issued, the previous burst write is interrupted and

the new burst write starts in the same cycle as setting new command. An interval between the commands is minimum
1clock. During burst write operation, next Write command can be issued in every cycle.

Write to Write Command Interval

Command rite g{Write

DQ (input) ——— Da1 X Db1 X Db2 X Db3 X Db4 ) : : CAS Latency = 1,2 0r 3
: : : : : 5 : : Burst Length = 4
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Command Intervals (cont.)

Read to Write Command Interval

During burst read operation, when Write command is issued, the burstread is interrupted and the burst write

starts in the same cycle as setting new command. An interval between the commands is minimum tclock. There is a
restriction to avoid data conflict. Before asserting Write command, DQM must be set high so that the output buffer
becomes High-Z before data-in is applied.

Read to Write Command Interval

Commeng | @essd | | QumeD
oS N 0 s U N S
DQ (input) (me Dbz X 063 X Db4)———
DQ (output) :OE CAS Latency = 2

Burst Length = 4

Write to Read Command Interval

During burst write operation, when Read command is issued, data is written until one cycle before sefting new
command and data output starts after the number of cycles specified by CAS latency. An interval between the
commands is minimum 1clock. During burst read operation, next Write command can be issued in every cycle
without any restriction.

Write to Read Command Interval

CLK

Command

DQ (input)

CAS Latency =2
Burst Length = 4
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Command Intervals (cont.)

For the same bank

An interval between the two Bank Active Commands for the same bank must be no less than tgc.

Bank Active to Bank Active Command Interval for same bank

o _ LI IpEpEpEpE
Command tre ;
Al i / \ /
Address {Row ¥ { Row \,
Bank O Bank O
Active Active
For ditferent bank

An interval between the two Bank Active Commands for different bank must be no less than tgpp

Bank Active to Bank Active Command Interval for different bank

CLK |||||||||||
A1 ——\ / / \§ i

Address { Row ), { How }
' t
Bank 0 Bank 1
Active Active

Mode Register Set Command Interval
An interval between Mode Register Set command and Bank Active command must be no less than Igga.

Mode Register Set to Bank Active Command Interval

Command (WD) g, () |
paess | () -

OP-Cadé '
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CMOS 16MDit (2,097,152/1,048,576 words x 4/8 bits x 2 banks) Synchronous Dynamic RAM

DQM Control

DOM controls output buffer. DOM mask the DQ data.

Reading
When DQM is low and data is being read, the output buffer becomes Low-Z and data output is enabled.
When DQM is high, the output buffer becomes High-Z two cycles( tpop) after. ingp doesn't depend on CAS latency.

DQM Control : Reading

Command
DQM
DQ (output) CAS Latency =2
Burst Length = 4

Writing
When DQM is low, data is written. When DQM is high, data is not written and the previous data is maintained.
In this case, the latency (tp)p) is 0. tpjp doesn't depend on CAS latency.

DQM Control : Writing
Command : E 5
DQM R

DQ (input) CAS Latency = 1,2 0r3

Burst Length = 4
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Refresh

Auto-Refresh
Betore executing Auto-Refresh command, both banks must be idle. When Auto-Refresh command is executed,
the refresh address is generated internally and the refresh is executed. The refresh operation should be

performed 4096 times within 64ms. A minimum interval of tpc is required between two Auto-Refresh commands
or between an Auto-Refresh command and bank active command.

A precharge is completed automatically after the auto-refresh, therefore, an additional precharge operation is not
necessary.

Self-Refresh

After executing Enter Self-Refresh command, the self-refresh operation continues as tong as CKE stays low.

In this mode, power consumption is reduced by tumning off all input and output buffers. While in self-refresh mode,
refresh operation is performed internally, so there is no need to control refresh operation externally. The self-
refrash mode is exited by Exit Self-Refresh command. After exiting self refresh mode , NOP command or DESEL
command should be asserted within one trc period. It is recommended to assert an Auto-Refresh command just
after the tgc; period to avoid the violation of refresh period.

Power Down Mode

Power down mode starts when CKE goes low in the idle state. This mode continues as long as CKE remains low.
In this mode, power consumption is reduced by tuming off all input and cutput buffers. However, self-refresh is
not perfermed in this mode. When CKE goes high, the power down mode is terminated, and command input is
enabled on the second low-to-high transition of CLK after CKE goes high.

Clock Suspend Mode

Clock suspend mode starts when CKE goes low while a bank is active. This mode continues as long as CKE

stays low. In this mode, the internal state is maintained and external input signals are ignored.

When CKE goes high, clock suspend mode is terminated, and command input is enabled on the second low-to high
transition of CLK after CKE goes high.

Initialization Sequence
After power-up the following initialize sequence should be used:
(1)CKE,DQM = High and Vp stabilized
Y ( wait more than 100us after power-up. )
(2)Precharge all banks

{3)Mode register set

{4)More than 2 auto refresh cycles (Initialization Complete)
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ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT

Voltage on Any Pin Relative to Vgg vT -1.0t04.6 v
Supply Voltage Relative to Vgg Vee ~-1.0104.6 \'
Short Circuit Output Current lout 50 mA
Power Dissipation PT 1.0 w

Operating Temperature Topr Oto+70 °C
Storage Temperature Tstg -55to +125 °C

Notes : 1.Short circuit output current, lout, is limited to one output at a time, t second maximum duration.

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

SYMBOL PARAMETER MIN. | MAX. | UNIT | TEST CONDITIONS
Vpp Supply Voltage: Vpp, Vppa 3.0 36 v All Voltages Referenced to Vgg
Vi Input High Voltage: DQ 20 |Vppa+1.0| V ViH(MAX.)=5.5V for Pulse Width <5ns
input High Voltage: All Except DQ| 2.0 |Vpp+1.0| V ViH(MAX.)=5.5V for Pulse Width <5ns
Vi Input Low Voltage -0.3 08 v ViL(MAX.)=-1.0V for Pulse Width S5ns

CAPACITANCE (Ta =25 °C, f = 1MHz)

PARAMETER SYMBOL MIN. MAX. | UNIT
Input Capacitance, All Control Signals & Addresses Cl - 5 pF
Output Capacitance (DQ)* co - 7 pF

Notes : 1. DQM = Vy to disable Dout.
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CMOS 16Mbit (2,097,152/1,048,576 words % 4/8 bits X 2 banks) Synchronous Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (Ta = 0 to 70 °C, Vpp = 3.3V 2 0.3V, Vgg = 0V)

Speed Version -10 -12
Frequency 100MHz 83MHz
Parameter Symbol| Min. | Max. | Min. | Max. | Unit | Test condition Note
. Burst Length = 1 1
Operating Current lcct - 100 - 85 | mA
trc = min.
Standby Current lcc2 - 3 - 3 | mA | CKE=Vytck=min.
CKE=V_
- 2 - 2 mA
CLK = V"_ or VlH (fix)
CKE =V, NOP
- 35 - 25 | mA
tok = min.
. CKE = VlL'tCK = min. 1
Active Standby Current | Ices - 7 - 7 mA
. I¥O = High-Z
(One Bank Active ,
CKE =V, NCP
One Bank Idie} - 35 - 30 mA
tok = min., /O = High-Z
Burst Operating Current | ooy - 75 - 65 | mA | CL=1tok=min 1
- 120 - 100 | mA | CL=21cK =min.
- 165 - 145 { mA | CL =3,k =min.
Retresh Current lces - 95 - 80 | mA | tRe =min.
ViHZVpp-0.2V
Self-Refresh Current Iccs - 2 - 2 mA
Vi =0.2v
input Leakage Current ILi +1.0| - *1.0| pA | 08VinsSVpp
0§Vin§VDD
Output Leakage Current| ILo +1.0 - +1.0| uxA
VO = Disable
Qutput High Voltage Vou | 24 24 A loH =-2mA
Output Low Voltage VoL 0.4 0.4 v lon =2mA

Notes . 1. Igc depends on output load condition when the device is selected. Ioc(max) is specified at the output
open condition.

2. Input signal transition is once per two CLK cycles.
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AC Characteristics (Ta = 0 to 70 °C, Vpp = 3.3V = 0.3V, Vgg = OV)

SPEED VERSION -10 12
FREQUENCY 100MHz 83MHz
NO.| symBOL PARAMETER MIN, | MAX. | MIN. | max. | UNT | NOTE
1| tex System Clock (CL=3) 10 - 12 - ns 1
(CL=2) 16 . 18 - ns
(CL=1) 30 - 36 - ns
2 | toxn CLK High Pulse Width 3 - 4 - ns 1
tox CLK Low Pulse Width 3 - 4 - ns 1
4 1 tac Access Time from CLK (CL=3) - 7 - 9 ns 1,2
(CL=2) - 9 - 12 ns
{CL=1) - 25 - 30 ns
5 | tack Read Command (CL=3) - 2CLK+7 - 2CLK+9 ns 1.2
to Data Valid (CL=2) - 1CLK+9 - 1ICLK+12| ns
(CL=1) - 25 - 30 ns
6 | tox Data Qut Hold Time 3 - 3 - ns 1,2
iz CLK to Data Out Low Impedance 0 - 0 - ns 1,2
thz CLK to Data Out (CL=3) 4 4 ns 1,3
High Impedance (CL=2) 4 7 4 8 ns
(CL=1) 4 13 4 15 ns
9 tos Data in Setup Time 2 - 3 - ns 1
10| tpy Data in Hold Time 1 - 1 - ns 1
11| tas Address Setup Time 2 - 3 - ns 1
12 1ay Address Hold Time 1 - 1 - ns 1
131 tces CKE Setup Time 2 - 3 - ns 1
14 | tepep CKE Setup Time for Power Down Exit 2 - 3 - ns 1
15| 1cen CKE Hold Time 1 - 1 - ns 1
16 | tgasc Active to Precharge on Full Page Mode - 12000 - 12000 ns 1
17| treo Active Command to Column Command 30 - 30 - ns 1
(same bank)
18| tgp Precharge to Active Command Period 30 - 30 - ns 1
19} tpp The Last Data in to (CL=3) 10 - 12 - ns 1
Precharge Lead Time (CL=2) 15 - 15 - ns
(CL=t) 15 - 15 - ns
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AC Characteristics (Ta =0 to 70 °C, Vpp = 3.3V x 0.3V, Vgg = 0V) (cont.)

SPEED VERSION -10 -12
FREQUENCY 100MHz 83MHz
NO.| SYMBOL PARAMETER MIN. MAX. MIN. MAX. UNIT NOTE
20| tpaL The Last Data in to (CL=3) 40 - 42 - ns 1
Active/Ref Lead Time (CL=2) 45 - 45 - ns
(Auto Precharge) . (CL=t1) - 45 - 45 - ns
21 tgpp Active to Active Command Period 20 - 24 - ns 1
22| tgsa Mode Register Set to Active Command 14 - 18 - ns 1
23 . fpsc Mode Register Set to Column Command 14 - 18 - ns 1
24| 4 Transition Time ( Rise to Fall) 1 5 1 5 ns
25| ftger Refresh Period - | 64 - 64 ms
26 | tcs Command ( CS,RAS,CAS,WE,DQM ) 2 . 3 - ns 1
Setup Time
27 | tew Command ( CS,RAS,CAS,WE,DQM ) 1 - 1 . ns 1
Hold Time
28| tpe Ref/Active to Ref/Active 90 - 108 - ns 1
o Command Period .
29| tpas Active to Precharge Command Period 60 120000 72 120000 ns 1
Notes :
1. AC measurement assume VIL = VSS,VIH=2.8V and ty = 1ns. Reference level for timing of input
signals is 1.40V.
2. Access time is measured at 1.40V. Load conditions as shown below.
3. tyz(max) defines the time at which the outputs are neither sinking nor source current, and is not
reference to an output voltage.
4. An initial pause of 100us is required after power up followed by a mode register set cycle and
minimum of two initialization cycles. (auto refresh cycles)
5. if tT is longer than 1ns, input timing reference level should be VIH(min)/VIL(max).
6. topg defines CKE setup time to CKE rising edge except for power down exit command.
Input Load (A) Load (B)
5000 500
cDQ_l_ ,\/\/\/ © + 1.4V cml V\A/ © + 1.4V
50pF 50pF
l for general l for Access time
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Preliminary

Clock Latency
SPEED VERSION -10 -12
FREQUENCY 100MHz 83MHz
NO.| SYMBOL PARAMETER UNIT

1] toE CKE to CLK Disable 1 1 CLK Cycles
2 | tcop CS to Command Disable 0 0 CLK Cycles
3| tege Power Down Exit to Command Input 1 1 CLK Cycles
4 | tggr Burst Stop to (CL=3) 2 2 CLK Cycles
Output Valid Data Hold (CL=2) 1 1 CLK Cycles
{CL=1) 0 0 CLK Cycles
5| tasy Burst Stop to {CL=3) 3 3 CLK Cycles
Qutput High Impedance (CL=2) 2 2 CLK Cycles
(CL=1) 1 1 CLK Cycles
6 | tgsw Burst Stop to Write Data Ignore Q 0 CLK Cycles
7| tyzp Precharge Command to {CL=3) 3 3 CLK Cycles
High Impedance (CL=2) 2 2 CLK Cycles
(CL=1) 1 1 CLK Cycles
8 | tgp Last Data Out to (CL=3) -2 -2 CLK Cycles
Precharge (CL=2) -1 -1 CLK Cycles
(Early Precharge) (CL=1) 0 0 CLK Cycles
9 | teco Column Command to Column Command 1 1 CLK Cycles
10 | twep Write Command to Data in Latency 0 0 CLK Cycles
11| tpp DQM to Data in 0 0 CLK Cycles
12| tpop DQM to Data out 2 2 CLK Cycles
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Read cycle
CLK
testch  tcs ten tes ton | tcs tcH
s U
tcs:tc:H tcs:tCH : tcs:fCH tCS:tCH
Ras [JIlIA . I S i e
1cs tcH tcs toH | ! | tes tou tcs toH

CAS V/////)W//////////////////ﬂ'; i R

R S R
oo T
ol €2 i S A Z

Address Wﬁm(&WﬁMﬁﬁﬂMMMMMﬁiﬁiﬂm R'. N

DQM

DQ(input) : —————High-Z —
' tac itac itac | tac | :
' ) —— b : !
DQ{output) ~—High-Z — ; ‘ ;
: :0—---——-I,'I ',' [ 8. Y \‘,‘ .
tack / toH;/ 'oH/ A& tOH thz ™.
QAa1 QAa2 QAa3 QAad CAS latency = 2
Bank 0 Bank 0 Bank 0 Bank O Burst length=4

Active Read Precharge Active Bank 0 Access
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Write cycle
CLK : '
CKE ': tnAs u"‘ trp _:
tcl'itfl;l oston | || 1cs=; tom tes ton

s L1
tcsitcﬁ tcs tcH 5 ': tcs tcH tcs: tcH

ws [0 W////////////////////////F .
CAS [J//lIil i N R
tos toH 3 tcs tou lcs::"‘ tcH
we 77 ]Wm; [T )
adross /////,7 Jsn /llll//////lllllllllll/////’

tcs i 5 tcn-l

Dau;

tDI- ;!DH ‘toH | tpH
—N

DQ(input) DAa1)DAa2 DAa3 High-Z

e e e :
ps; tosi tos! fosi g
: N ) U

utput
DQ(output) High-Z

bt Tt 4

Bank 0 Bank 0 Bank 0 Bank Q0 Burst length=4
Active Write Precharge Active  Bank 0 Access



NN5216405 / NN5216805 series

CMOS 16Mbit (2,097,152/1,048,576 words % 4/8 bits % 2 banks) Synchronous Dynamic RAM

iminary

Prel

Initialization Sequence

pemol[e
pUBWILWOD 188 syueg IV
piea Auy yseyeH oIy yseneH Y Je1siBeH EPOW abueyosid
\ Oty v oY) Vowsy, ¥ oay ¥
i - - >t >
— ———————— (ndinojog
. — m —— — (induoa

v b * » » ! '

”””mm“”""_m-a_:

0a

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\_\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

SEVIPPY

\\\\\\\\\\\_\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -

\\\\\\\\\\\N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\k é H




NN5216405 / NN5216805 series Prefiminary
CMOS 16Mbit (2,097,152/1,048,576 words * 4/8 bits x 2 banks) Synchronous Dynamic RAM

Mode Register Set Cycle

0 1 2 3 4 5 8 7 [:] 9 10 n 12 13 14

‘
e
'

CKE

[ /////

//// //////

oagnpur imgn-z;

DQoutput) ————————High-Z———— 1 1 A
: -— : : i ! ! : .

* thsa : tAco
Both Banks Mode Registsr 0 Bank 0 CAS latency = 3
idle  Write Active Read Burst length = 4



NN5216405 / NN5216805 series

CMOS 16Mbit (2,097,152/1,048,576 words % 4/8 bits x 2 banks) Synchronous Dynamic RAM

Full Page Read / Write Cycle

Preliminary

alreyoeld Qyueg dojs jaing BlUM 0 jueg BAIY oxcﬂm
) } +
Z-ubiH (indino)og
leyQ geyq sev( vey(] £evd 2eva 1Bvd
(ndunog
Woa

\\\\\\\\\\\\\\ <\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ , *ﬁ,f , h §:<
<cwais = o vng T R 4\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ S\\\\\\\\\\\\\\\\\\\_\\\\\\\\\\\\\A\\\\\\\_\\\ L

?%ﬁ§§s§§§§§§§§§§§§§§g§§M%

| [
|

iy ,4\\\\& \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ il \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\M\\\\\\\,\\ I s
! W , , | | | , , |

| “ | v VARSI
I L | L e | VD)
ow_wzum& ov_cﬂam : dois .w.sm , ‘ peay oxcw ,o>_~u<, 0 v_cm,.m
! V zovo bzisevo | oleevp | BstvD  vewD nuq_o ZEV0 1ev0 : %m , +
_ HxUDﬂxU Z-UBiH indinojoa
Z-UbIH , — (indujog
VAN VAN VANV AN 7l woa
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\& N\\\\\\\\\\\ \\\\\\ \\\\\\\\\\\\\ \\\\\\\ ¥ v & X/1/jl]; S%eeY
E <\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\R\\\\\\\\\\\\\ S\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ N
st 13~ e 1 ., Sﬁ\\\ M §m§§§> § L)
oRko peeH | | Wy §§ [l 2
; I R N N | | ”
\\\\\\\\\\\\ svy

\
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Preliminary

7,152/1,048,576 words x 4/8 bits x 2 banks) Synchronous Dynamic RAM

NN5216405 / NN5216805 series

CMOS 16Mbit (2,
Auto Refresh Cycle

} =ybuey jsung pesy BANDY o
2 = Aoueie} Syn 0 yueg 0 jueg ysaJjey ony yseujay oiny syueg yiog
* * o4, + Yy, + *
) ] ) 1 ' ] 1 ' . A{‘_ . ] ) L) |'- )
T T T s N WU 1 A R S i T SR
— e e

§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§ Woa

§§< H VS\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ seaippy

W§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\\\\\\\\\\\
T s (T =
[ §\\§§§§

§

>

E) Lo

T2




NN5216405 / NN5216805 series

CMOS 16Mbit (2,097,152/1,048,576 words % 4/8 bits > 2 banks) Synchronous Dynamic RAM

Self Retresh Cycle

Preliminary

pamolfe
pUBWIWOD elp|
piea Auy ( ‘peinoexa aq Jsniw yselyay jes ux3 ysanay JIeS BT syueg yiog
¥ PUBLIWIOD JON J0 1353 ) \ ¥ v
- >
O™ 58.1/01 )&
. . \ -+ _ _ , _ u — " e ’ \ |
AN SN S S SN VRN Z-uBiH M W . (ndujoa
: —— — — N-,_m.: 4_ | et~ (ndinojoa

§§N§x N, T, o
A e
e
T Y, T, PN 2
T, T LT v
T f5\\\\\\\\\\\\\\\\\\\\\\\%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\s T VL, =+

W N N N N1 AN S
;$\>$$\>®,\>\>$$\>A?m9 ;Sm_vm_o { DO



NN5216405 / NN5216805 series Preliminary
CMOS 16Mbit (2,097,152/1,048,576 words X 4/8 bits x 2 banks) Synchronous Dynamic RAM

Power Down Cycle

tcesp ' lcese
CKE :7 QZ; ] ' CI:<E Low EH:

—mm
& [, I T
WEW//M[[[[/ WMWWWW W//m

DOM

DQ{output) —i ; ; —High-Z
DQinput) ———F———— —High-Z :
+ Power Down interval *
Both Banks {commands ignored) Bank 0
idle Enter Power Down Exit Powar Down Active
{ DESEL or NOP { DESEL or NOP
command must be command must be

executed.) executed.)



Preliminary

NN5216405 / NN5216805 series

CMOS 16Mbit (2,097,152/1,048,576 words X 4/8 bits x 2 banks) Synchronous Dynamic RAM

Clock Suspend Cycle

CLK

CKE

1cES
12 18 14 15 16

T B H | HAY; R; ! v Y
DA : 1 ! VA !
RAS /ZZZZZ% QZ[ZZMZZ[ZZ/ZZZZZZMMZZ[[[M Vz’[zZz&ZQQZMQQQMMMQW

h Clock suspend

WE I/IIII ’llllllllllllllllllllllllllllllllll/ "Illlllllllllllllllllllllllllllllllllllllllllllll i S oy

Burst length = 4

WIWWWWMWWWWWWWAWW

Address /////I ’/////////////llllllllll////ll///// CA ’ :

bam ‘ . : L b b
Da(input) — High-Z \oﬁ])(maz)( ohas )(mm}——
DQ(output) — . Highz NSNS SN SN S
Bank 0 Enter Cilock ;Exﬂ Clock BankQ  Enter | xf,t “  Bank0 |

Active Suspend

Suspend Read | Clock Suspend Clock Suspend Pracharge

s T //////////// '

EZEZZZ] ‘w‘7‘7‘7’2Zmm?JZ?JZZZZZ?ZW?ZRR% WZZCZZZ;ZZZZEZZamaszzm;ZZE;CZZE]E?ZZZ;]JW YZZZZ Write cycle

h Clock suspend

WE W—Wm AT s GRS ltony = 2

Burst length =4

WWWWWW%IWWWWWW

Address /ﬂlll,@’llllllllllllllllllllllllllllllllll cAX/////////////////////////////////////////////////////////////////////1

DAM ‘ ‘ ‘ :
Da(input) High-Z DAa M@I[]/[[/[[[[/]//////]/ DAad
DQ{output) % : : : ‘ - lgh -Z : 1 : -
bt b4 ' 4
Bank 0 Enter Exit Bank0 Enter Exit Bank 0
Active Clock Clock Write Clock Clock Precharge
Suspend Suspend Suspend Suspend



NN5216405 / NN5216805 series

CMOS 16Mbit (2,097, 152/1,048,576 words % 4/8 bits x 2 banks) Synchronous Dynamic RAM

Preliminary

ORDERING INFORMATION

NN5216405XX - XX

T

SPEED
(clock cycle time)

PACKAGE

MODE

PRODUCT

NN5216805XX - XX

SPEED
(clock cycle time)

PACKAGE

~MODE

PRODUCT

10 ;
12

16405 :

52

10
12

16805

52 :

10ns

12ns

44pin Plastic TSOP Type Il
Synchronous mode

16Mbits (2M X4bits X2banks)
4096 Refresh Cycle / 64ms

Synchronous DRAM

10ns
12ns

- 44pin Plastic TSOP Type II

Synchronous mode
16Mbits (1M X8bits X2banks)
4096 Refresh Cycle / 64ms

Synchronous DRAM



