PRELIMINARY DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

1PD46128512-X

128M-BIT CMOS MOBILE SPECIFIED RAM
8M-WORD BY 16-BIT
EXTENDED TEMPERATURE OPERATION

Description

The ©PD46128512-X is a high speed, low power, 134,217,728 bits (8,388,608 words by 16 bits) CMOS Mobile
Specified RAM featuring asynchronous page read and random write, synchronous burst read/write function.

The uPD46128512-X is fabricated with advanced CMOS technology using one-transistor memory cell.

Features

* 8,388,608 words by 16 bits organization

¢ Asynchronous page read mode

e Synchronous read and write mode

e Burst length: 8 words / 16 words / continuous

o Clock latency: 5, 6,7, 8, 9, 10

* Burst sequence: Linear burst

e Max clock frequency: 108/83 MHz

» Byte data control: /LB (DQO to DQ7), /UB (DQ8 to DQ15)

¢ Low voltage operation: 1.7 to 2.0 V

¢ Operating ambient temperature: Ta = -30 to +85 °C

e Chip Enable input: /CE1 pin

o Standby Mode input: CE2 pin

¢ Standby Mode 1: Normal standby (Memory cell data hold valid)
¢ Standby Mode 2: Density of memory cell data hold is variable

1uPD46128512 Clock [Asynchronous | Operating | Operating Supply current
frequency | initial access | supply ambient | At operating At standby uA
MHz time voltage |temperature mA (MAX.) (TYP.)
(MAX.) ns v °C (MAX.) Density of data hold Density of data hold
(MAX.) 128M| 32M | 16M | 8M | OM [128M| 32M | 16M | 8M | OM
bits | bits | bits | bits | bits | bits | bits | bits | bits | bits
-EoX Nete 108 70 1.7t02.0 | -30to +85 60 250 |T.B.D.[T.B.D.|[T.B.D.| 65 80 (T.B.D.[T.B.D.[T.B.D.| 15
-E10x Nt 85 50
-E11X 83 70 60
-E12X 85 50

Note Under consideration

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.
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Ordering Information

1PD46128512-X is mainly shipping by wafer.
Please consult with our sales offices for package samples and ordering information.
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Pin Configuration
The following is pin configuration of package sample.
/xxx indicates active low signal.

93-PIN TAPE FBGA (12x9)

Top View Bottom View
[eXoXNe] oo 00O 10 [eXoXe] oo (el ele]
OO0 O0OO0OOOO OO 9 OO0 0O00O0OOOO O0O
O000000O0OO0OO 8 O00000000O0
(eNoNoNoNoNoNoNe] 7 00000000
O00000000O0 6 O00000000O0
O00O0O00O0O0OO0OO0 5 0000000000
00000000 4 00000000
O00O0000O00O0 3 0000000000
000000000 OO0 2 00 000O0OO0O0OO0OOO
[eXoXo) oo 00O 1 [eNoXNo) oo [eN e o]
ABCDEFGHJKLMNP PNMLKJHGFEDCBA
Top View
A B C D E F G H J K L M N P
10 NC NC NC NC NC NC NC NC
9 NC NC A15 A21 A22 A16 NC Vss NC NC
8 NC A1l A12 A13 Al14 NC DQ15 DQ7 DQ14 NC
7 A8 A19 A9 A10 DQ6 DQ13 DQ12 DQ5
6 NC /WE CE2 A20 NC NC DQ4 Vce NC NC
5 NC CLK /ADV /WAIT NC NC DQ3 Vce DQ11 NC
4 /LB /uB A18 A17 DQ1 DQ9 DQ10 DQ2
3 NC A7 A6 A5 A4 GND /OE DQoO DQ8 NC
2 NC NC NC A3 A2 A1l A0 NC /CE1 NC NC
1 NC NC NC NC NC NC NC NC
A0 to A22 : Address inputs CLK : Clock input
DQO to DQ15 : Data inputs / outputs /ADV : Address Valid Input
/CE1 : Chip select input IWAIT : Wait output
CE2 : Standby mode input Vce : Power supply
/WE : Write enable input GND : Ground
/OE : Output enable input NC Note : No Connection
/LB, /UB : Byte data select input

Note Some signals can be applied because this pin is not internally connected.

Remark Refer to Package Drawing for the index mark.
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Block Diagram

Standby mode control
Vec O—
VeeQ O—— l
Refresh
GND O control
Refresh Memory cell array
counter 134,217,728 bits
AO
Row
At202 Address buffer decoder
CLK O | I_—-
JADV O ! Address latch
| ] Sense amplifier /
DQO to DQ7 © > 1€ ampiier
4 Input data | Switching circuit Output data
controller
DQ8to DQ15 © L\ Column decoder controller
L] Internal state
/WAIT control i
1
N
o0———
/CE1 ﬂ /J
CE2 O—,_
{ -
Y
LB O ‘
e
/UB O a4/
~
O-
/WE 3 /
/OE © q )
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Truth Table
Asynchronous Operation
Mode /CE1 | CE2 | /ADV | /OE | /WE | /LB /UB DQ /WAIT
DQO to DQ7 |DQ8 to DQ15
Not selected (Standby Mode 1) H H X X X X X High-Z High-Z High-Z
Not selected (Standby Mode 2) "' X L X x x X x High-Z High-Z High-Z
Word read L H Note3 L H L L Dour Dour High-Z
Lower byte read L H Dour High-Z High-Z
Upper byte read H L High-Z Dour High-Z
Output disable H H High-Z High-Z High-Z
Output disable H X X High-Z High-Z High-Z
Word write L L L Din Din High-Z
Lower byte write L H Din High-Z High-Z
Upper byte write H L High-Z Din High-Z
Abort write "' H H High-Z High-z | High-z

Notes1. CE2 pin must be fixed HIGH except Standby Mode 2 (refer to 2.3 Standby Mode Status Transition).
2. If /WE =LOW and /LB =/UB = HIGH, memory does not accept write data, so write operation is not available.
3. Fixed LOW or toggle HIGH — LOW — HIGH

Remark H, HIGH : Vi, L, LOW : Vi, x: ViHor ViL
Clock pin must be fixed either LOW or HIGH.
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Burst Operation

Mode /CE1 | CE2 CLK | /ADV /OE /WE /LB /uB DQ IWAIT
DQO to DQ7 | DQ8toDQ15 |
Not selected (Standby Mode 1) H H X X X X X X High-Z High-Z High-Z
Not selected (Standby Mode 2) V! X L x X X x x x High-Z High-Z High-Z
Start address latch L H NJ; Lo | x N7 | x NOwT [ Note [ Note | pjigh-z NeteS | High-z M!S x
Advanced burst read to next address N_r4 H L H Dout Dout Output
ote:
Valid
Burst read suspend N**? H High-Z High-Z HIGH
Burst read resume N°'¢? L Dourt Dourt HIGH
Burst read termination N°*%3 £ X X High-Z High-Z High-Z
Advanced burst write to next address L N—r4 H L Din Din Output
ote:
Valid
Burst write suspend N**? H High-Z High-Z HIGH
Burst write resume N°t¢? L DN DN HIGH
Burst write termination N°t* i X X High-Z High-Z High-Z
Abort write Mot L X x | Note1o | HIGH | HIGH High-Z High-Z HIGH

Notes1. CE2 pin must be fixed HIGH except Standby Mode 2 (refer to 2.3 Standby Mode Status Transition).
2. Be sure to suspend or resume a burst read after outputting the first read access data.
Be sure to suspend or resume a burst write after latching the first write data.
Burst write suspend or resume is available when setting WC = 1 (/WE level control) through Mode Register
Set.

3. ICE1 must be fixed HIGH during tTre specification until next read or write operation.

4. Valid clock edge shall be set either positive or negative edge through Mode Register Set.

5. If/OE =LOW and /LB =/UB = LOW, output is valid. If /OE = LOW and /LB = /UB = HIGH, output is high
impedance.

If WE = LOW, output is high impedance. If /OE = /WE = HIGH, output is high impedance.

6. If /WE = LOW and /LB = /UB = HIGH, memory does not accept write data, so write operation is not
available.

7. Both of two pins (/OE and /WE) or either of two should be connected to HIGH. It is prohibited to bring the
both /OE and /WE to LOW.

8. Referto the 4.10 /WAIT.

9. For the Burst Read, the /UB, /LB setup time to CLK (tec) must be satisfied. For the Burst Write, the /UB,
/LB setup time to CLK (tsc) must be satisfied. Once /LB and /UB inputs are determined, they must not be
changed until the end of burst operation.

10. In case of WC =0, /WE is HIGH.

In case of WC =1, /WE is LOW.
The explanation of WC refers to Table 5-2. Mode Register Definition (5th Bus Cycle) and 5.9 /WE
control.

Remark H, HIGH : Vi, L, LOW : Vi, x: ViHor Vi, - valid edge
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1. Initialization

Initialize the 4PD46128512-X at power application using the following sequence to stabilize internal circuits.
There are 2 method of initialization.

Initialization Timing 1

(1) Following power application, make CE2 HIGH after fixing CE2 to LOW for the period of tvHmH.
Make /CE1 HIGH before making CE2 HIGH.

(2) /CE1 and CE2 are fixed HIGH for the period of tmHcL.

Normal operation is possible after the completion of initialization.
Figure 1-1. Initialization Timing Chart 1

Intialization Nomal Operation

/CE1 (Input) 71///// \
tcHMH tMHCL
[
tvHMH
CE2 (Input) 7Z
Vee, VeeQ —[ Vee (MIN.), VecQ (MINL)
Cautions 1.

Make CE2 LOW when starting the power supply.
2,

tvivn is specified from when the power supply voltage reaches the prescribed minimum value
(Vce (MIN.), VecQ (MIN.)).

Initialization Timing 1

Parameter Symbol MIN. MAX. Unit
Power application to CE2 LOW hold tvHMH 50 us
/CE1 HIGH to CE2 HIGH tormn 0 ns
Following power application CE2 HIGH hold to /CE1 LOW tmHCL 300 us

Preliminary Data Sheet M17507EJ2V0ODS
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Initialization Timing 2

(1) Following power application, make CE2 and /CE1 HIGH for the period of tmHcL.

Normal operation is possible after the completion of initialization.

Figure 1-2. Initialization Timing Chart 2

Intialization Nomal Operation

JCET (Input) / \

tMHCL

CE2 (Input) 7-

Vee, VeecQ 7[ Vce (MIN.), VceQ (MIN.)

Cautions 1.

tvHeL is specified from when the power supply voltage reaches the prescribed minimum value
(Vce (MIN.), VecQ (MIN.)).

If the period from power supplying to value Vcc (MIN.), VccQ (MIN.) is beyond 10 ms or power
supply is not stable rise, should be used Initialization Timing Chart 1.

Initialization Timing 2

Parameter

Symbol MIN. MAX. Unit

Following power application /CE1, CE2 HIGH hold to /CE1 LOW

tmHCL 300

Preliminary Data Sheet M17507EJ2V0ODS
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2. Partial Refresh

2.1 Standby Mode
In addition to the regular standby mode (Standby Mode 1) with a 128M bits density, Standby Mode 2, which performs
partial refresh, is also provided.

2.2 Density Switching

In Standby Mode 2, the densities that can be selected for performing refresh are 32M bits, 16M bits, 8M bits, and OM
bit.

The density for performing refresh can be set with the mode register. Once the refresh density has been set in the
mode register, these settings are retained until they are set again, while applying the power supply. However, the mode
register setting will become undefined if the power is turned off, so set the mode register again after power application.
(For how to perform mode register settings, refer to section 5. Mode Register Settings.)

2.3 Standby Mode Status Transition

In Standby Mode 1, /CE1 and CE2 are HIGH. In Standby Mode 2, CE2 is LOW. In Standby Mode 2, if OM bit is set as
the density, it is necessary to perform initialization the same way as after applying power, in order to return to normal
operation from Standby Mode 2. When the density has been set to 32M bits, 16M bits, or 8M bits in Standby Mode 2, it is
not necessary to perform initialization to return to normal operation from Standby Mode 2.

For the timing charts, refer to Figure 10-1. Standby Mode 2 Entry / Exit Timing Chart (Asynchronous Mode),
Figure 10-2. Standby Mode 2 (data not held) Entry / Exit Timing Chart (Asynchronous Mode).
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2.4 Addresses for Which Partial Refresh Is Supported

Data hold density

Correspondence address

32M bits 000000H to 1FFFFFH
16M bits 000000H to OFFFFFH
8M bits 000000H to 07FFFFH

Preliminary Data Sheet M17507EJ2V0ODS
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*

*

3.

For the timing charts, refer to Figure 7-10. Asynchronous Page Read Cycle Timing Chart.

Page Read Operation

3.1 Features of Page Read Operation

Features ltem
Page length 16 words
Page read-corresponding addresses | A3, A2, A1, AO
Page read start address Don’t care
Page direction Don’t care
Interrupt during page read operation | Enabled N

Note /CE1 = HIGH, or any change in address A4 or higher will initiate a new read access specified as taa or tack.

3.2 Page Length
16 words is supported as the page lengths. Page length is not necessary to set through Mode Register.

3.3 Page-Corresponding Addresses
The 16 words page read-enabled addresses are A3, A2, A1, and AO. Fix addresses other than A3, A2, A1, and A0
during page read operation.

3.4 Page Start Address
Since random page read is supported, any address (A3, A2, A1 and AO with the 16 words page) can be used as the

page read start address.

3.5 Page Direction

Since random page read is possible, there is not restriction on the page direction.

3.6 Interrupt during Page Read Operation
When generating an interrupt during page read, make /CE1 HIGH or change A4 and higher addresses.

3.7 When Page Read is not Used

Since random page read is supported, even when not using page read, random access is possible as usual.

14
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4. Burst Operation

Burst operation is valid when burst mode is set through mode register.

4.1 Features of Burst Operation

Function Features
Burst Length 8, 16, Continuous
Read Latency 56,7,8,9,10
Write Latency 4,5,6,7,8,9
Burst Sequence Linear
Single Write Single Write, Burst Write
Valid Clock Edge Rising Edge, Falling Edge

4.2 Burst Length

Burst length is the number of word to be read or written during synchronous burst read/write operation as the result of a
single address latch cycle. It can be set on 8, 16words boundary or continuous for entire address through Mode Register
Set sequence. Starting from initial address being latched, device internal address counter assign +1 to the previous
address until reaching the end of boundary address. After completing read data out or write data latch for the set burst
length, operation automatically end except for continuous burst. When continuous burst length is set, read /write is
endless unless it is terminated by the rising edge of /CE1.

4.3 Latency

Read Latency (RL) is the number of clock cycles between the address being latched and first read data becoming
available during synchronous burst read operation. It is set through Mode Register Set sequence after power application.
Once RL is set through Mode Register Set sequence, write latency, that is the number of clock cycles between address
being latched and first write data being latched, is automatically set to RL—1.

Latency Count

Grade Clock Asynchronous Read Latency Write Latency Note
Frequency access time

-E9X <108 MHz 70 ns 8,9,10 7,8,9
-E10X 85 ns 10 9
-E9X, -E11X <83 MHz 70 ns 7,8,9,10 6,7,8,9
-E10X, -E12X 85 ns 8,9,10 7,8,9
-E9X, -E11X <66 MHz 70 ns 6,7,8,9,10 5,6,7,8,9
-E10X, -E12X 85 ns 7,8,9,10 6,7,8,9
-E9X, -E11X <52 MHz 70 ns 5,6,7,8,9,10 4,5,6,7,8,9
-E10X, -E12X 85 ns 5,6,7,8,9,10 4,5,6,7,8,9

Note Write Latency = Read Latency—1

Preliminary Data Sheet M17507EJ2V0ODS 15
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Figure 4-1. Latency Definition
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4.4 Single Write

Single write operation is a single-word length synchronous write operation. The xPD46128512-X is supporting two
type of synchronous write operation, “Burst Read & Single Write” and “Burst Read & Burst Write”, configurable with SW
bit in the mode register. When the device set to the “Burst Read & Single Write” operation mode, the burst length at the
synchronous write operation is always fixed to single word length regardless of the burst length (BL) setting in the mode
register, however, BL setting is still effective in synchronous read operation (Refer to 5. Mode Register Settings).

Refer to Figure 8-8. Synchronous Burst Write Cycle Timing Chart (/WE level Control), Figure 8-9.
Synchronous Burst Write Cycle Timing Chart (/WE single clock control), Figure 8-10. Synchronous Single Write
Timing Chart.

4.5 /WE Control

The 4PD46128512-X is supporting two type of timing control with /WE input signal, “/WE level control” and “/WE single
clock control” configurable with WC bit in the mode register at synchronous write operation. In case of /WE level
controlling, /WE must be asserted LOW before the 2nd clock input timing (T1).

Refer to Figure 8-8. Synchronous Burst Write Cycle Timing Chart (/WE level Control), Figure 8-9.
Synchronous Burst Write Cycle Timing Chart (/WE single clock control).

Figure 4-2. /WE Control

TO T1 T2 T3 T4 T5 T6 T7

CLK (Input)

Address (Input)

/ADV (Input)

/CE1 (Input)

/WE Level Control

/WE (Input)
DQOto D15 (nput) AT E Lo (DO XX DT XX D2 XX D3

MAIT Qutputy M2 i b/

[ /WE Single Clock Control |

3 tWESitWEH
/WE (Input) —{# j‘

DQO to D15 (Input) =2 e deeeaes deeee e 4----(CD0_XX DT XX D2 XX D3

MAIT (Outputy 9028 ey b
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4.6 Burst Read Suspend/Resume

A burst read operation can be suspended by bringing /OE signal from LOW to HIGH during the burst read operation.
The /OE signal must be required to meet the specified setup / hold time to the clock which the data being suspended.
Once the /OE is brought to HIGH, output data turns to be high impedance state after specific time duration.

The burst read suspend will be effective after outputting first read data, or after outputting dummy wait cycles in case of
dummy wait cycling insertion at continuous burst read mode.

The burst suspend mode will be resumed by re-asserting /OE to LOW, and the first output data is from the same
address location as of being suspended.

Figure 4-3. Burst Read Suspend/Resume

CLK (Input)

A0 to A22 (Input)

/ADV (Input)  H

/CE1 (Input) L

tsoeH tsoes; 1tsoen, tsoEs;
—— e —
/OE (Input) )‘ i tsop 5\

teacc teacc tBDH

tBDH ' E E
bam— . . High-Z !
DQOto DQ15 (Outpu) {00 XX a1 XX 19 ------ a2 XXz X)
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4.7 Burst Write Suspend/Resume

A burst write operation can be suspended by bringing /WE signal from LOW to HIGH during the burst write operation.
The /WE signal must be required to meet the specified setup / hold time to the clock which the data being suspended.
The burst write suspend will be effective after inputting first write data.

The burst suspend mode will be resumed by re-asserting /WE to LOW, and the first write data is written to the same
address location as of being suspended. Burst write suspend or resume is available only when WC = 1(/WE level
control) is set to the mode register (refer to Table 5-2. Mode Register Definition (5th Bus Cycle).

Figure 4-4. Burst Write Suspend/Resume

CLK (Input)

A0 to A22 (Input)

/ADV (Input)  H! ! ! ! ! ! !

/CE1 (Input) ! : : : : 5 5

' EtWEH tWESE EtWEH tWESE ' '
! —f— —f— . .
/WE (Input) . . ;‘ . tswHp 4 5\ 1 1 .
, twos i twoH , , , twos i twoH ,

DQO to DQ15 (Output)  {_D0_XK_D1_R)+#---===-- e D2 XX D3 X
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4.8 Burst Read Termination

Burst read termination can be performed by transferring /CE1 LOW to HIGH during the burst read. When continuous
burst length is set, burst read is endless unless it is terminated. Be sure to terminate a burst read after outputting the first
read access data.

In order to guarantee the last data output, the specified minimum value of /CE1 = LOW hold time (tcen) against clock
edge must be satisfied. In order to perform next operation after burst read termination, the specified minimum value of
Burst Read Termination recovery time (ttre) must be satisfied.

Figure 4-5. Burst Read Termination

CLK (Input)

tacs | tacH

AOto A22 (Input) Vaid__X

tonv tosv itchy

/ADV (Input) {
tceH | tces tceH | tces
R
/CE1 (Input) 7 ' trRB \
tc:Hz

|
|

/OE (Input)

teacc

DQO to DQ15 (Output) {_ Q1 XX Q2 i;l( 53_3()( )

B
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4.9 Burst Write Termination

Burst write termination can be performed by transferring /CE1 LOW to HIGH during the burst write. When continuous
burst length is set, burst write is endless unless it is terminated. Be sure to terminate a burst write after latching the first
write data.

In order to guarantee the last write data is latched, the specified minimum value of /CE1 = LOW hold time against clock
edge must be satisfied. In order to perform next operation after burst write termination, the specified minimum value of
Burst Write Termination recovery time (ttrs) must be satisfied.

Figure 4-6. Burst Write Termination

CLK (Input)

AOto A22 (Input) Vaiid__X

/ADV (Input) 5 5 ! wee | h o A
H , i tceH |, tees i tceH | toes :
! ! e — e h—— '
/CE1 (Input) ' ! L D e , N .
/WE (Input) ! : L/ \ :
E E tWDSEtWDH E E E E
' ' : : . High-Z |

—
DQO to DQ15 (Output) £ D1 XX D2 D3 X)---
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4.10 /WAIT

4.10.1 Feature of /IWAIT Output

The /WAIT output signal indicates the internal status, busy (LOW) or ready (HIGH), during the burst read and burst
write operation.

The /WAIT output state changes depend on the /CE1 and /ADV condition. When /CE1 held entire LOW, the /WAIT
output corresponds with /ADV state and turns to LOW by /ADV assertion. The /WAIT output stays high impedance at
standby mode (/CE1 = HIGH) and turns to LOW at active mode brought by /CE1 assertion.

The /WAIT output will be asserted to LOW after specific time duration triggered by falling edge of /CE1, or falling edge
of /ADV when /CE1 held entire LOW. When the /WAIT output LOW, it indicates the output data is not valid at the next
clock cycle.

The /WAIT output asserts HIGH one clock cycle before the valid data output.

The /WAIT output retains the same state as of the clock cycle right before being suspended with /OE brought to HIGH.

Figure 4-7. Burst Read /WAIT Output (/CE1 = HIGH — LOW)

TO T T2 T3 T4 T5

AO to A22 (Input) X Add X

JADV (Input) \_ /| 5 5 5

JCE1 (Input) \ : : : :

/WE (Input) H

DQO to DQ15 (Output)  =-~1- B et dmemenan

/WAIT (Output) -'j'-qr-"-z-----------i---l

i i >:
--------

22 Preliminary Data Sheet M17507EJ2V0DS



NEC 1 PD46128512-X

Figure 4-8. Burst Read /WAIT Output (/CE1 = LOW, /ADV = HIGH — LOW)

cammuy N/ N\ F ./ F ¥ S/ F \L

A0 to A22 (Input) X _Add X

JADV (Input) : ! ! ! !

tabwa ! :
/CE1 (Input) L 5 5 5 5 5 '
/WE (Input) H 1 , , H H H
: 5 ! RL=5 ! : :
High-Z 1 1 1 1 1 >
DQO to DQ15 (Output) == 3+ xxxmmmmes e desneenes desseenes desneenes
E E E teiwa E :
/WAIT (Output) X ! 5 1‘ : '

* The /WAIT output will be asserted to LOW after specific time duration from the falling edge of the /CE1, or falling edge
of the /ADV when /CE1 held LOW at burst write operation. When the /WAIT output LOW, it indicates the input data can
not be accepted at the next clock cycle. The /WAIT output asserts HIGH one clock cycle before the valid data input. The
/WAIT output retains the same state as of the clock cycle right before being suspended with /WE brought to HIGH.

The /WAIT output always stay high impedance state under asynchronous mode setting.
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Figure 4-9. Burst Write /WAIT Output (/CE1 = HIGH — LOW)

CLK (Input)

A0 to A22 (Input)

/ADV (Input)

/CE1 (Input)

/WE (Input)
(WC=1)

/WE (Input)
(WC =0)

DQO to DQ15 (Output)

/WAIT (Output)

TO T T2 T3 T4 T5

XAc:idX

-\

twes:

I
|
twes; twen
]

Figure 4-10. Burst Write /WAIT Output (/CE1 = LOW, /ADV = HIGH — LOW)

CLK (Input)

A0 to A22 (Input)

/ADV (Input)

/CE1 (Input)

/WE (Input)
(WC=1)

/WE (Input)
(WC =0)

DQO to DQ15 (Output)

/WAIT (Output)

24

TO T T2 T3 T4 T5
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:
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i
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0
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4.10.2 Dummy Wait Cycles at Continuous Burst Operation

In continuous burst operation, dummy wait cycles may be needed when a burst sequence crosses the first 16-word

boundary. Whether dummy wait cycles is needed or not depends on start address and the number of dummy wait cycles

depends on Read Latency (See Table 4-1.

During the dummy cycle period, /WAIT output LOW.

Table 4-1. Burst Sequence

Burst Sequence and 4-2. Dummy Wait Cycles and Read Latency).

Start Burst length = 8 Burst length = 16 Continuous
Address Linear Linear Linear
xx00 H | 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15 | 0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-...
xx01H | 1-2-3-4-5-6-7-0 1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-0 | 1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-...
xx02 H | 2-3-4-5-6-7-0-1 2-3-4-5-6-7-8-9-10-11-12-13-14-15-0-1 | 2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-...
xx03 H | 3-4-5-6-7-0-1-2 3-4-5-6-7-8-9-10-11-12-13-14-15-0-1-2 | 3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-...
xx04 H | 4-5-6-7-0-1-2-3 4-5-6-7-8-9-10-11-12-13-14-15-0-1-2-3 | 4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-...
xx05 H | 5-6-7-0-1-2-3-4 5-6-7-8-9-10-11-12-13-14-15-0-1-2-3-4 | 5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-20-...
xx06 H | 6-7-0-1-2-3-4-5 6-7-8-9-10-11-12-13-14-15-0-1-2-3-4-5 | 6-7-8-9-10-11-12-13-14-15-16-17-18-19-20-21-...
xx07 H | 7-0-1-2-3-4-5-6 7-8-9-10-11-12-13-14-15-0-1-2-3-4-5-6 | 7-8-9-10-11-12-13-14-15-16-17-18-19-20-21-22-...
xx08 H 8-9-10-11-12-13-14-15-0-1-2-3-4-5-6-7 | 8-9-10-11-12-13-14-15-16-17-18-19-20-21-22-23-...
xx09 H 9-10-11-12-13-14-15-0-1-2-3-4-5-6-7-8 | 9-10-11-12-13-14-15-16-17-18-19-20-21-22-23-24-...
xx0A H 10-11-12-13-14-15-0-1-2-3-4-5-6-7-8-9 | 10-11-12-13-14-15-16-17-18-19-20-21-22-23-24-25-. ..
xx0B H 11-12-13-14-15-0-1-2-3-4-5-6-7-8-9-10 | 11-12-13-14-15-W-16-17-18-19-20-21-22-23-24-25-...
xx0C H 12-13-14-15-0-1-2-3-4-5-6-7-8-9-10-11 | 12-13-14-15-W-W-16-17-18-19-20-21-22-23-24-25-...
xx0D H 13-14-15-0-1-2-3-4-5-6-7-8-9-10-11-12 | 13-14-15-W-W-W-16-17-18-19-20-21-22-23-24-25-...
xx0E H 14-15-0-1-2-3-4-5-6-7-8-9-10-11-12-13 | 14-15-W-W-W-W-16-17-18-19-20-21-22-23-24-25-...
xxOF H 15-0-1-2-3-4-5-6-7-8-9-10-11-12-13-14 | 15-W-W-W-W-W-16-17-18-19-20-21-22-23-24-25-...
xx10 H 16-17-18-19-20-21-22-23-24-25-26-...
xx11H 17-18-19-20-21-22-23-24-25-26-27-...
xxnB H -xxnB -xxnC-xxnD-xxnE-xxnF-W-xx(n+1)0-xx(n+1)1-...
xxnC H -xxnC-xxnD-xxnE-xxnF-W-W-xx(n+1)0-xx(n+1)1-...
xxnD H -xxnD-xxnE-xxnF-W-W-W-xx(n+1)0-xx(n+1)1-...
xxnE H -XxXnE-xxnF-W-W-W-W-xx(n+1)0-xx(n+1)1-xx(n+1)2-...
xxnF H -xxnF-W-W-W- W-W-xx(n+1)0-xx(n+1)1-xx(n+1)2-...

Remarks 1. The above table assumes Read Latency is set 5. W shows Dummy Wait Cycles.
2. Address is in HEX.
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*

Table 4-2. Dummy Wait Cycles and Read Latency

Start Read Latency Read Latency Read Latency Read Latency Read Latency
Address =5 =6 =9 =10 =n
(Write Latency (Write Latency (Write Latency (Write Latency (Write Latency
=4) =5) =6) =7) =n-1)
xxx0 H No wait No wait No wait No wait No wait
xxx1H No wait No wait No wait No wait No wait
xxx2 H No wait No wait No wait No wait No wait
xxx3 H No wait No wait No wait No wait No wait
xxx4 H No wait No wait No wait No wait No wait
xxx5 H No wait No wait No wait No wait No wait
) . ) (n—9) Wait cycles are needed after
xxx6 H No wait No wait No wait 1 cycle
boundary data output (n = 10).
) . (n—8) Wait cycles are needed after
xxx7 H No wait No wait 1 cycle 2 cycle
boundary data output. (n =/> 9)
) . (n—7) Wait cycles are needed after
xxx8 H No wait No wait 2 cycle 3 cycle
boundary data output. (n =/> 8)
n—-6) Wait cycles are needed after
xxx9 H No wait No wait 3 cycle 4 cycle (n-6) 4
boundary data output. (n =/>7)
) (n—5) Wait cycles are needed after
xxxA H No wait 1 cycle 4 cycle 5 cycle
boundary data output. (n =/> 6)
(n—4) Wait cycles are needed after
xxxB H 1 cycle 2 cycle 5 cycle 6 cycle
boundary data output. (n =/> 5)
(n—=3) Wait cycles are needed after
xxxC H 2 cycle 3 cycle 6 cycle 7 cycle
boundary data output. (n =/> 5)
n-2) Wait cycles are needed after
xxxD H 3 cycle 4 cycle 7 cycle 8 cycle (n-2) 4
boundary data output. (n =/> 5)
(n—1) Wait cycles are needed after
xxXE H 4 cycle 5 cycle 8 cycle 9 cycle
boundary data output. (n =/> 5)
n Wait cycles are needed after
xxxF H 5 cycle 6 cycle 9 cycle 10 cycle
boundary data output. (n =/> 5)

Remark Address isin HEX.
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4.11 Reset Function from Synchronous Burst Mode to Asynchronous Page Mode
Even during the burst operation mode, the 4 PD46128512-X has the reset feature of changing synchronous burst

mode to asynchronous page mode.

This reset is achieved by toggling CE2 signal HIGH — LOW — HIGH.

This reset to asynchronous page mode can be enable / disable with mode register setting.

Since the CE2 signal originally controls partial refresh function, the partial refresh operation can also be performed

during the reset operation according to the density specified in the mode register. Please refer to the timing diagram and
requirement below. Note that the timing requirement differs with the partial refresh density.

In case when the reset to asynchronous page mode is disabled in the mode register, only the partial refresh operation

* can be performed with CE2 signal toggling. Refer to Figure 2-1. Standby Mode State Machine.

Figure 4-11. Reset Entry Timing Chart to Asynchronous Page Mode

CLK (Input) MZ \ /
’

tcees

tRsT

CE2 (Input) x l
tces K 7
teHmL tmHcL
/CE1 (Input) 7/
Synchronous Burst Operation Reset to Page Standby Mode2 Asynchronous Page Operation
Parameter Symbol MIN. MAX. Unit Note

Reset to asynchronous page and standby mode2 entry teHmL 0 ns

/CE1 HIGH to CE2 LOW

Reset to asynchronous page and standby mode2 to normal operation tmHCL 30 ns 1

CE2 HIGH to /CE1 LOW 300 us 2

/CE1 = HIGH setup time to CLK tces 5 ns

CE2 = LOW hold time to CLK tcezs 1 ns

Reset time to asynchronous page mode trsT 70 ns

Notes 1. In case the density for partial refresh are 32M bits / 16M bits / 8M bits in standby mode2
2. In case the density for partial refresh is OM bits in standby mode2
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5. Mode Register Settings

The 4PD46128512-X has several modes, Page Read mode, Burst Read mode, Burst write mode, Single Write mode,
Asynchronous Write mode, Deep Power Down mode, Partial Refresh mode.

Mode Resister setting defines Partial Refresh Density, Burst Length, Latency, Burst Sequence, Write mode (Burst or
Single), Valid Clock Edge, Support burst write suspend/resume or not .

The several modes can be set using mode register. Since the initial value of the mode register at power application is
undefined, be sure to set the mode register after initialization at power application.

5.1 Mode Register Setting Method
To set each mode, write any data twice, write specific data twice, read any address in succession after the highest
address (7FFFFFH) is read (6 cycles in total).

Cycle Operation Address Data
1st cycle Read 7TFFFFFH Read Data (RDa)
2nd cycle Write 7FFFFFH RDa ™" or Don't care
3rd cycle Write 7FFFFFH RDa ™ or Don’t care
4th cycle Write 7FFFFFH Code 1
5th cycle Write 7FFFFFH Code 2
6th cycle Read Don'’t care Read Data (RDb)

Note In order to hold the highest address (7FFFFFH) cell data during mode register setting, be sure to set the same
data with 1st cycle read data in the 2nd and 3rd cycle (write cycle).

Commands are written to the command register. The command register is used to latch the addresses and data
required for executing commands, and it does not have an exclusive memory area.

For the timing chart and flow chart, refer to Figure 9-1. Mode Register Setting Timing Chart (Asynchronous
Timing + CLK fixed LOW/HIGH), Figure 9-2. Mode Register Setting Timing Chart (Asynchronous Timing + toggle
CLK), Figure 9-3. Mode Register Setting Timing Char t (Synchronous Timing), Figure 9-4. Mode Register Setting
Flow Chart. Table 5-1, Table 5-2 shows the commands and command sequences.

5.2 Cautions for Setting Mode Register

Since, for the mode register setting, the internal counter status is judged by toggling /CE1 and /OE, toggle /CE1 at
every cycle during entry (one read cycle, four write cycles and one read cycle), and toggle /OE like /CE1 at the first and
the 6th read cycles.

If incorrect addresses or data are written, or if addresses or data are written in the incorrect order, the setting of the
mode register is not performed correctly.

Cancellation of the mode register setting must be performed before the write in the 3rd bus cycle is determined.
Cancellation in the 4th bus cycle or later should not be performed. If performed, data and previous register setting are
not guaranteed, so the mode register must be re-setup after the 6th bus cycle is complete.

When the highest address (7FFFFFH) is read consecutively two or more times, the mode register setting entries are
not performed correctly. Mode setting is available after power application and read or write operation other than the
highest address (7FFFFFH) are performed.

Once the several modes have been set in the mode register, these settings are retained until they are set again, while
applying the power supply. However, the mode register setting will become undefined except page mode (M = 1) if the
power is turned off, so set the mode register again after power application.
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For the timing chart and flow chart, refer Figure 9-1. Mode Register Setting Timing Chart (Asynchronous Timing
+ CLK fixed LOW/HIGH), Figure 9-2. Mode Register Setting Timing Chart (Asynchronous Timing + toggle CLK),
Figure 9-3. Mode Register Setting Timing Char t (Synchronous Timing), Figure 9-4. Mode Register Setting Flow
Chart.

Table 5-1. Mode Register Definition (4th Bus Cycle)

Data Code Symbol Function Value Description
DQ1, DQO PS Partial Refresh Density 00 32M bit
01 16M bit
10 8M bit
11 OM bit
DQ4 to DQ2 BL Burst Length 010 8 word
011 16 word
111 Continuous
Others Reserved
DQ5 M Function Mode 0 Burst
1 Page
DQ6 VE Valid Clock Edge 0 Falling Edge
1 Rising Edge
DQ15 to DQ7 - - 111111111 | Reserved (All “1” are necessary)

Table 5-2. Mode Register Definition (5th Bus Cycle)

Data Code Symbol Function Value Description
DQ2 to DQO RL Read Latency 010 5 (Write Latency = 4)
(Write Latency) 011 6 (5)
100 7 (6)
101 8(7)
110 9 (8)
111 10 (9)
Others Reserved
DQ3 SwW Single Write 0 Burst Read & Burst Write
1 Burst Read & Single Write
DQ4 wC /WE Control 0 Single clock control without suspend
1 Level control with suspend
DQ6, DQ5 - - 11 Reserved (All “1” are necessary)
DQ7 RP Reset to Page mode 0 Reset available to Page mode
1 Reset not available to Page mode
DQ15 to DQ8 - - 11111111 | Reserved (All “1” are necessary)
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5.3 Partial Refresh Density

The density for performing refresh in power down mode can be set with mode register. Setting DQ1 and DQO to 00 at
the 4th bus cycle sets a partial refresh density of 32 M-bit hold; setting DQ1 and DQO to 01 at the 4th bus cycle sets a
partial refresh density of 16 M-bit hold; setting DQ1 and DQO to 10 at the 4th bus cycle sets a partial refresh density of 8
M-bit hold; and setting DQ1 and DQO to 11 at the 4th bus cycle sets a partial refresh density of 0 (no hold).

Since the Partial Refresh mode is not entered unless CE2 = LOW, when partial refresh is not used, it is not necessary
to set the mode register.

5.4 Burst Length

Sets the burst length in the burst mode. Setting DQ4 to DQ2 to 010 at the 4th bus sets 8word of burst length; setting
DQ4 to DQ2 to 011 at the 4th bus cycle sets 16word of burst length; setting DQ4 to DQ2 to 111 at the 4th bus cycle sets
continuous of burst length

5.5 Function Mode
Select function mode. Setting DQS5 to 0 at the 4th bus sets a function mode of burst and setting DQ5 to 1 at the 4th
bus sets a function mode of page. After power application, page mode is set as an initial state.

5.6 Valid Clock Edge
Select valid clock edge (Rising edge or Falling edge) in the burst mode. Setting DQ6 to 0 at the 4th bus cycle sets
clock falling edge; setting DQ6 to 1 at the 4th bus cycle sets clock rising edge.

5.7 Read Latency (Write Latency)

Sets the number of clock cycles (latency) between the address input and the output of the first data in the burst read
mode, the address input and the write data input in the burst write mode. Setting DQ2 to DQO to 010 at the 5th bus cycle
sets read latency of 5; setting DQ2 to DQO to 011 at the 5th bus sets read latency of 6; setting DQ2 to DQO to 100 at the
5th bus sets read latency of 7; setting DQ2 to DQO to 101 at the 5th bus sets read latency of 8; setting DQ2 to DQO to
110 at the 5th bus sets read latency of 9; setting DQ2 to DQO to 111 at the 5th bus sets read latency of 10. Once specific
RL is set through Mode Register Setting sequence, write latency, that is the number of clock cycles between address
input and first write data input, is automatically set to RL—1.

For the latency count, refer to Figure 4-1. Latency Definition

5.8 Single Write

Sets the write mode. Setting DQ3 to 0 at the 5th bus cycle sets burst write mode; setting DQ3 to 1 at the 5th bus cycle
sets single write mode.
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5.9 /WE Control

Sets the /WE timing in burst write operation and burst write suspend / resume available or not. Setting DQ4 to 0 at the
5th bus cycle sets /WE single clock control, and burst write suspend / resume are not supported. In single clock control,
/WE is available at the 1st clock edge of /ADV = LOW; setting DQ4 to 1 at the 5th bus cycle sets /WE level control, and
burst write suspend / resume are supported. In level control, /WE is sure to transfer LOW to HIGH after latching last
write data in burst write operation.

Refer to Figure 8-8. Synchronous Burst Write Cycle Timing Chart (/WE level Control), Figure 8-9.
Synchronous Burst Write Cycle Timing Chart (/WE single clock control), Figure 8-11. Synchronous Burst Write
Suspend Timing Chart.

5.10 Reset to Page Mode

Sets the Reset function from synchronous burst mode to asynchronous page mode. Setting DQ7 to O at the 5th bus
cycle sets reset available from synchronous burst mode to asynchronous page mode. Setting DQ7 to 1 at the 5th bus
cycle sets reset unavailable.

5.11 Reserved Bits

Reserved bits must be 1 because reserved bits are used for internal test mode entry. Be sure to set DQ15 to DQ7 to 1
at the 4th and DQ15 to DQ8 and DQ6 and DQ5 at the 5th bus cycles.
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5.12 Cautions for Timing Chart of Setting Mode Register
Timing charts for setting mode register are following 3 methods.

<Setting 1> Setting method by CLK fixed HIGH or LOW at asynchronous timing (asynchronous timing)
<Setting 2> Setting method by toggling CLK at asynchronous timing (asynchronous timing+ toggle CLK)
<Setting 3> Setting method at synchronous timing (synchronous timing)

For timing chart, refer to Figure 9-1. Mode Register Setting Timing Chart (asynchronous timing+ CLK fixed
LOW/HIGH), Figure 9-2. Mode Register Setting Timing Chart (asynchronous timing+ toggle CLK), Figure 9-3.
Mode Register Setting Timing Chart (synchronous timing).

It is recommended to set Mode Register contents through <Setting 1>, since <Setting 1> is used regardless of device
status, asynchronous or synchronous.

<Setting 2> procedure can be performed when the device is in the asynchronous (page) mode. In case the mode
register setting is possible only with <Setting 2> procedure, “reset to page” function using the CE2 signal toggling will be
required in changing the operation from synchronous (burst) mode to asynchronous (page) mode. (Refer to 4.11 Reset
Function from Synchronous Burst Mode to Asynchronous Page Mode)

<Setting 3> procedure can be performed when the device is in the synchronous (burst) mode.

Figure 5-1. Mode Register Setting State Machine

Power On

Asynchronous Mode
(Default)

<Setting 1>
<Setting 2>

<Setting 1>
<Setting 2>

<Setting 1>
<Setting 2> o
Asynchronous = Synchronous
Mode « Mode

<Setting 1>
<Setting 3>

<Setting 1> <Setting 1>

<Setting 2> <Setting 3>
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6. Electrical Specifications

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Supply voltage Voo —0.5N"t0 +2.5 v
Supply voltage for Output VeeQ —0.5""*to +2.5 \Y,
Input / Output voltage Vr —0.5N*t025 \Y;
Operating ambient temperature | Ta -30to +85 °C
Storage temperature Tstg -55to +125 °C

Note —1.0V (MIN.) (Pulse width: 30 ns)

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

Recommended Operating Conditions

Parameter Symbol Condition MIN. MAX. Unit
Supply voltage Vee Note! 1.7 2.0 Y,
Supply voltage for Output VeeQ ! 1.7 2.0 \Y
Input HIGH voltage ViH 0.8Vce Vce+0.3 V
Input LOW voltage ViL —(.3 Note2 0.2Vee \Y
Operating ambient temperature | Ta -30 +85 °C

Notes1. Use same voltage condition (Vcc = VceQ)
2. 0.5V (MIN.) (Pulse width: 30 ns)

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance CiN Vin=0V 8 pF
Input / Output capacitance Coa Voa=0V 10 pF

Remarks 1. Vin: Input voltage, Voa: Input / Output voltage
2. These parameters are not 100% tested.
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DC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

Parameter Symbol Test condition Density of MIN. [TYP. “*'| MAX. |Unit

data hold
Input leakage current I Vin=0Vto Vcc -1.0 +1.0 LA
DQ leakage current ILo Vba =0V to VeeQ, /CE1 = Vin or -1.0 +1.0 | uA

/WE = ViL or /OE = Vin

Operating supply lccan /CE1 =V, Ioa=0mA, | Cycletime =70ns 60 mA
current Asynchronous mode Cycle time = 85 ns 50
lccaz /CE1 = Vi, Frequency = 83 MHz, RL = 7, 50 mA

Iba = 0 mA, burst length = 1,

Synchronous mode

Operating supply Burst | lccas /CE1 = Vu, Frequency = 83MHz, RL = 7, 30 mA
current Ipa = 0 mA, burst length = Continuous
Standby supply current | Ise1 JCE1=Vec— 0.2V, CE22 Vec - 0.2V 128M bits Nte? 80 250 | wA
Ise2 ICE12Vec-0.2V, CE2<0.2V 32M bits N2 T.B.D. | TB.D.
16M bits "°**2 T.B.D. | TB.D.
8M bits N2 T.B.D. | T.B.D.
OM bit 15 65
Output HIGH voltage Vo lon =—-0.5 mA 0.8VeeQ
Output LOW voltage VoL lo. =1 mA 0.2VeeQ

Notes1. TYP. means reference value measured at Ta = 25°C. This value is not a guarantee value.
2. The current measured more than 30 ms after standby mode entry (/CE1 changes from LOW to HIGH).
It is specified as 2 mA (MAX.) in case of less than 30 ms after /CE1 transition.

Remark Vin: Input voltage, Voa: Input / Output voltage
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AC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

AC Test Conditions

[For DQ pins]

Input Waveform (Rise and Fall Time < 3 ns)

Vce
(0282 Yoo N e N 2
Vee/2 Test Points Vee/2
0.2VCC —-mmmmmmemme e e ff N\
GND
Parameter Symbol Test Condition MAX. Unit
Transition time tr The transition time from 0.8Vcc to 0.2Vcce 3 ns
and from 0.2Vcc to 0.8Vee
Output Waveform

>< VeeQ/ 2 VeeQ/ 2><

Test Points
Output Load
30 pF
[For all other input pins]
Input Waveform (Rise and Fall Time < 3 ns)
Test Points Veec /2
Parameter Symbol Test Condition MAX. Unit
Transition time tr The transition time from 0.8Vcc to 0.2Vcce 3 ns

and from 0.2Vcc to 0.8Vce
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7. Asynchronous AC Specification, Timing Chart

Asynchronous Read Cycle

Parameter Symbol -E9X, -E11X -E10X, -E12X Unit Note
MIN. MAX. MIN. MAX.
Read cycle time tre 70 85 ns 1
Address access time taa 70 85 ns
/CE1 access time tace 70 85 ns
/OE to output valid toe 45 60 ns
/LB, /UB to output valid tea 45 60 ns
Output hold from address change toH 3 3 ns
Page read cycle time trre 20 25 ns
Page access time traa 20 25 ns
/CE1 to output in low impedance ez 10 10 ns 2
/OE to output in low impedance toLz 5 5 ns
/LB, /UB to output in low impedance teLz 5 5 ns
/CE1 to output in high impedance teHz 9 9 ns
/OE to output in high impedance tonz 9 9 ns
/LB, /UB to output in high impedance tBHZ 9 9 ns
Address set to /CE1 LOW tasc -15 -15 ns
Address invalid time tax 15 15 ns 3
Address set to /OE LOW taso 0 0 ns
/OE HIGH to address hold toHAH -5 -5 ns
/CE1 HIGH to address hold tcHAH 0 0 ns 4
/CE1 LOW to /OE LOW teLoL -5 +10,000 -5 +10,000 ns
/OE LOW to /CE1 HIGH toLc 45 60 ns
Address set to /ADV HIGH tasv 7 7 ns
/ADV HIGH to address hold tar 3 3 ns
/ADV LOW pulse width tveL 7 7 ns
/CE1 HIGH pulse width tcp 10 10 ns
/LB, /UB HIGH pulse width tep 10 10 ns
/OE HIGH pulse width top 10 10,000 10 10,000 ns 5
/OE HIGH to /WE set toes 10 10,000 10 10,000 ns
/WE HIGH to /OE set toen 10 10,000 10 10,000 ns

Notes1. Output load: 30 pF
2. Output load: 5 pF
3. tax (MAX.) is applied while /CE1, /OE and /ADV are being hold at LOW.
4. When taso > | tcHaH |, tcHaH (MIN.) is =15 ns.

tonan

Address (Input)

/CE1 (Input) 7* \

JOE (Input)

taso

5. tor, toes and toen (MAX.) are applied while /CE1 is being hold at LOW.
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Asynchronous Write Cycle

Parameter Symbol -E9X, -E11X -E10X, -E12X Unit | Note
MIN. MAX. MIN. MAX.
Write cycle time twe 70 85 ns
/CE1 to end of write tew 50 60 ns
Address valid to end of write taw 55 60 ns
/LB, /UB to end of write taw 50 60 ns
Write pulse width twe 50 55 ns
Write recovery time twr 0 0 ns
Write recovery time (/WE = HIGH — /CE1 = HIGH) twHcH 0 10,000 0 10,000 ns
/CE1 pulse width tep 10 10 ns
/LB, /UB HIGH pulse width tep 10 10 ns
/WE HIGH pulse width twhp 10 10 ns
/WE HIGH pulse width (/CE1 = LOW) twHp1 10 10,000 10 10,000 ns
Address setup time tas 0 0 ns
/CE1 HIGH to address hold teHaH 0 0 ns 1
/LB, /UB HIGH to address hold tBHAH 0 0 ns
/LB, /UB byte mask setup time tas 0 0 ns
/LB, /UB byte mask hold time teH 0 0 ns
/LB, /UB byte mask over wrap time tawo 30 30 ns
Data valid to end of write tow 25 25 ns
Data hold time ton 0 0 ns
Address set to /ADV HIGH tasv 7 7 ns
/ADV HIGH to address hold taH 3 3 ns
/ADV LOW pulse width tveL 7 7 ns
/OE HIGH to /WE set toes 10 10,000 10 10,000 ns 2
/WE HIGH to /OE set toen 10 10,000 10 10,000 ns

Notes1. When tas > | tcHaH | and tcp > 18 ns, tcHaH (MIN.) is —15 ns.

tcHaH
Address (Input) ><
/CE1 (Input) 7— \
/OE (Input)
taso

2. toes and toeH (MAX.) are applied while /CE1 is being hold at LOW.
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Address (Input)

/ADV (Input)

/CE1 (Input)

Figure 7-1. Asynchronous Read Cycle Timing Chart 1 (Basic Timing1)

/OE (Input)

/LB, /UB (Input)

Cautions 1.
2.

Address (Input)

/ADV (Input)

/CE1 (Input)

JOE (Input)

/LB, /UB (Input)

DQ (Output)

Cautions 1.

DQ (Output)

In read cycle, CE2 and /WE should be fixed HIGH.

CLK should be fixed HIGH or LOW.

tre
_ XXX 2 XAXX
L
tasc tace teHaH
oLz tee
toLoL t ‘
CHZ
toe
toLz toHz
tea
teLz ﬂlti
High-Z High-Z
—————————— e ( Data Out Q1 >-—-——-———-——g-——--——-——

Figure 7-2. Asynchronous Read Cycle Timing Chart 2-1 (Basic Timing2-1)

tre
A XXX =
tasv
tan
tvpL
. f \
tasc tvPL
tasc
tace
\ /
N\ /
tep
|
toLoL toe tcHz
\
\
toz tonz
tsa
teHz
teLz
High-Z
------------------------------------------ Data Out Q1

In read cycle, CE2 and /WE should be fixed HIGH.

2. CLK should be fixed HIGH or LOW.

38
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Figure 7-3. Asynchronous Read Cycle Timing Chart 2-2 (Basic Timing2-2)

tre

Address (Input) X‘X‘X‘X‘X‘ "

tasv

tveL

A2

JADV (Input) \ /

tasc tvpL
tasc

tace

/CE1 (Input) \Y 7l

/OE (Input) L

tea

/LB, /UB (Input) X 7t
teHz
teLz
DQ (Output)  -=-=-=-=------ A *{ Data Out Q1 > ------------------- fonz .
Cautions 1. In read cycle, CE2 and /WE should be fixed HIGH.
2. CLK should be fixed HIGH or LOW.
Figure 7-4. Asynchronous Read Cycle Timing Chart 2-3 (Basic Timing2-3)
VYWY
Address (Input) A‘A‘A‘A‘A¢ A1 A2
tasv
tan
tvpL
/ADV (Input) \ 71 #\
tre
\
taa
/CE1 (Input) L taso
taso
toe
\
/OE (Input)
K torz M
tsa
/LB, /UB (Input) ’K {
teHz
teLz
DQ (Output)  ==--=----- e —<—< Data Out Q1 > ------------------- HighZ __

Cautions1. Inread cycle, CE2 and /WE should be fixed HIGH.
2. CLK should be fixed HIGH or LOW.
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Address (Input)

/CE1 (Input)

/OE (Input)

/LB, /UB (Input)

DQ (Output)

Cautions 1.
2.

Address (Input)

/CE1 (Input)

/OE (Input)

/LB, /UB (Input)

DQ (Output)

Cautions 1.
2.

40

Figure 7-5. Asynchronous Read Cycle Timing Chart 3 (/CE1 Controlled)

tre tre
A1l A2 A3
tasc tace tonan tasc tace teran
K 7 tcp K 7 tep
1
tewz teHz teLz tcHz
L
L
High-Z High-Z High-Z
---------------------- Data Out Q1 fmm e Data Out Q2 s mm e

In read cycle, CE2 and /WE should be fixed HIGH.
IADV should be fixed LOW or toggled HIGH - LOW — HIGH. CLK should be fixed HIGH or LOW.

Figure 7-6. Asynchronous Read Cycle Timing Chart 4 (/OE Controlled)

tre tre

_ XXX a RO = ROK__»

tan taa

L
taso toe toHAH taso toe toHaH taso
\ / \ / \
tor top
/XXX /XXX

torz tonz toLz toHz

__________I_'lig_h_-g -------- < Data Out Q1 ;_____l—l_ig_h_—; ----- ] DataOutQ2 —p=------ thgt]-z- -------

In read cycle, CE2 and /WE should be fixed HIGH.
IADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.
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Figure 7-7. Asynchronous Read Cycle Timing Chart 5 (/CE1, /OE Controlled)

tre trc
' G TR ., SR G
tace toHAH taa tcHaH
toLcH
/CE1 (Input) XR 77
teLz terz
tonz taso toe toHAH
tcroL |, toe
\ / \ /
/OE (Input) taso \ 7
tonz

torz torz
/LB, /UB (Input) /m\ /W

DQ (Output)  ===========3= e Data Out Q1 >~ ————————— e Data Out Q2 >— ———————————————

Cautions 1. In read cycle, CE2 and /WE should be fixed HIGH.
2. /ADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

Figure 7-8. Asynchronous Read Cycle Timing Chart 6 (Address Controlled)

tre tre
Address (Input) > Al 7 A2 ><g g X A3
tax taa tax taa
T T
/CE1 (Input) L
/OE (Input) L
/LB, /UB (Input) L
toH toH toH
oo 0w VXXX v KXXXCAA oo XXX

Cautions 1. In read cycle, CE2 and /WE should be fixed HIGH.
2. /ADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.
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Figure 7-9. Asynchronous Read Cycle Timing Chart 7 (/LB, /UB Controlled)

tre trc

Address (Input) > A1 > A2 X g g x A3

tax taa tax taa

/CE1 (Input) L

/OE (Input) L

/LB, /UB (Input) \ 7 - N R/ te

teLz terz oLz teHz
High-Z 5 High-Z 5 High-Z
DQ (Output)  ===========-= e DataOutQl  J------- e Data Out Q2 L L EEEE

Cautions1. Inread cycle, CE2 and /WE should be fixed HIGH.
2. /ADV should be fixed LOW or toggled HIGH —» LOW — HIGH. CLK should be fixed HIGH or LOW.

Figure 7-10. Asynchronous Page Read Cycle Timing Chart

trc terc terc terc teRc terc teRC terc

Address
(A4-A22) (Input)

Page Address
(A0-A3) (Input) j@{ AN >< AN+ >< ANn+2 >< AN+3 >< AN+ >< AN+5 >< AN+6 >< AN+7

ton

/CE1 (Input) \ 7
tenz
tAS? toe
/OE (Input) ‘JR 7Z
torz
taa tran traa traa traa traa traa traa
ton ton ton ton ton ton ton
High-Z
oo o <-----8 % (YYXYY o XX o XX e XX o XX o XX o XX o XX o Xt

Cautions1. Inread cycle, CE2 and /WE should be fixed HIGH.
2. /LB and /UB should be fixed LOW.
3. /ADV should be fixed LOW. CLK should be fixed HIGH or LOW.
4. Fix /CE1 and /OE to LOW throughout a page operation.
5. Arbitrary order and combination of A0-A3 is possible in the page operation.
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Figure 7-11. Asynchronous Write Cycle Timing Chart 1 (Basic Timing1)

twe

Address (Input) :><XX>(

/ADV (Input) L

XXX

tas

tow

twr

/CE1 (Input) \

tas

twp

twr

/WE (Input)

tas

tew

twr

/LB, /UB (Input)

toEes

/OE (Input)

DQ (Input)

tow

Data In D1

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should

be inactivated.

2. Do not input data to the DQ pins while they are in the output state.

(d

4. CLK should be fixed HIGH or LOW.

In write cycle, CE2 and /OE should be fixed HIGH.

* Remark Write operation is done during the overlap time of LOW of following signals.

e /CE1
o /WE
¢ /LB and/or /UB
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Figure 7-12. Asynchronous Write Cycle Timing Chart 2 (Basic Timing2)

twe

twe

Address (Input) XXXXX>< Al < A2
tasv tan

I
tvpL
/ADV (Input) XK 7Z X‘
tvpL
tasc tew twr tas |
/CE1 (Input \ /
(Input) N 7
tas | twp twr tas

/WE (Input) JN 7l

tas | taw twr tas

\
|
/LB, /UB (Input) \k 7Z 4

*

44

toEs
/OE (Input) 7F
tow toH
High-Z High-Z
DQ (Input)  -=--o- e «E Data In D1 jf ------------------------- SR

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.
2. Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.
4. CLK should be fixed HIGH or LOW.

(d

Remark Write operation is done during the overlap time of LOW of following signals.
o /CE1
o /WE
¢ /LB and/or /UB
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Figure 7-13. Asynchronous Write Cycle Timing Chart 3 (/CE1 Controlled)

twe twe

T .\ SIS ) SRS 1)

< A3
tas tew twr tas tew twr
/CE1 (Input) K 7 N\ /
tep tcp
/WE (Input) L 7!
/LB, /UB (Input) L
toHAH taso
7 toes toEH
/OE (Input) At
| tow toH | tow toH

High-Z High-Z High-Z
DQ(input)  =m-mmmmmmm oo Data In D1 mmme DatalnD2 ~ pf=------~ S

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.
2. Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.
4. /ADV should be fixed LOW or toggled HIGH —- LOW — HIGH. CLK should be fixed HIGH or LOW.

w

Remark Write operation is done during the overlap time of LOW of following signals.
¢ /CE1
o /WE
* /LB and/or /UB
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Figure 7-14. Asynchronous Write Cycle Timing Chart 4 (/WE Controlled)

twe twe
Address (Input) ><><><>< Al < A2 4 A3
toHAH tcHaAH
tow tow
/CE1 (Input) SY - ‘
tas twp twHcH top tas twp twHeH tep
I I
\ / \ /
/WE (Input) K 7 _ \ /
8,08 /XN /XXX
toHaH taso
" toes toeH
/OE (Input) \

| tow toH | tow toH
High-Z High-Z High-Z
DQ(Input)  ===m=mmmmmmmSemmmmmm oo oo Dataln D1 = Yrmmmmm=mmSmmmeaaao DatalnD2  Y—-----l2lf .

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.
2. Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.
4. /ADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

d

Remark Write operation is done during the overlap time of LOW of following signals.
¢ /CE1
o /WE
* /LB and/or /UB
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Figure 7-15. Asynchronous Write Cycle Timing Chart 5 (/WE Controlled)

twe twe
Address (Input) ><XX>< Al ><><><>< A2 ><><><>< A3
taw taw
/CE1 (Input) L
tas twp twr tas twp twr
/WE (Input) SK 7Z XK 7Z
twHP1
18,08 /XN /XXX
toHAH taso

toes toen

/OE (Input) l\

| tow toH | tow toH
High-Z High-Z High-Z
DQ (Input)  ==========-m-mmmmmmm e e e oo DatalnD1 —------------------ DatalnD2 ——----------------

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.
2. Do not input data to the DQ pins while they are in the output state.
3. In write cycle, CE2 and /OE should be fixed HIGH.
4. |ADV should be fixed LOW or toggled HIGH —» LOW — HIGH. CLK should be fixed HIGH or LOW.

Remark Write operation is done during the overlap time of LOW of following signals.
o /CE1
o /WE
¢ /LB and/or /UB
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Address (Input)

/CE1 (Input)

/WE (Input)

/LB, /UB (Input)

JOE (Input)

DQ (Input)

Cautions

1.

d

Figure 7-16. Asynchronous Write Cycle Timing Chart 6 (/LB, /UB Controlled)

twe

twe

_ XK

A1l

AR

A2

RRK

tas

tew

twr tas

tew

twr

toHaH

toes

7 tsp ; ) tsp

toeH

taso

L tow

toH |

High-Z
Data In D1

tow toH
Data In D2

During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should

be inactivated.

Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.
IADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

Remark Write operation is done during the overlap time of LOW of following signals.

48

e /CE1
o /WE
¢ /LB and/or /UB
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Figure 7-17. Asynchronous Write Cycle Timing Chart 7 (/LB, /UB Independent Controlled 1)

twe twe
Address (Input) ><XX>< A1 ><XX>* A2 ><XX>< A3

/CE1 (Input) L

/WE (Input) \ 7Z

tas | tBw twr
/LB (Input) L 7Z
tas tew twr
/UB (Input) ) K 7Z
BP
toHAH taso
toes toeH
/OE (Input) XK
tow toH

High-Z
DQO to DQ7 (INpUt) == << mmmmmme e - Data In D1

DQ8 10 DQ15 (INPUt)  ======= === === momomomememememomoo e S

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should

be inactivated.

2. Do not input data to the DQ pins while they are in the output state.

3. In write cycle, CE2 and /OE should be fixed HIGH.
4. |ADV should be fixed LOW or toggled HIGH —» LOW — HIGH. CLK should be fixed HIGH or LOW.

Remark Write operation is done during the overlap time of LOW of following signals.

¢ /CE1
o /\WE
e /LB and/or /UB
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Figure 7-18. Asynchronous Write Cycle Timing Chart 8 (/LB, /UB Independent Controlled 2)

twe twe

S SRR ) S

Address (Input) >

&

/CE1 (Input) L
tas tew twr
/WE (Input) x~ 7Z
twp twr ten
/LB (Input) \ 7Z
tes tas
/UB (Input) X -
tep ‘ 7
toHAH taso
™ toes toen
/OE (Input) 7F \
tow toH
DQOto DQ7 (INpUt) ~ —oeeeeeee HighZ ool patainDl Moo High-z | .
tow toH

DQ8 to DQ15 (Input) il MMz L. oMoz

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.
2. Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.
4. |ADV should be fixed LOW or toggled HIGH —» LOW — HIGH. CLK should be fixed HIGH or LOW.

i

Remark Write operation is done during the overlap time of LOW of following signals.
* /CE1
o /WE
¢ /LB and/or /UB
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Figure 7-19. Asynchronous Write Cycle Timing Chart 9 (/LB, /UB Independent Controlled 3)

twe twe

T .\ SR . SR i\ G

/CE1 (Input) L

tas twp twr tas twe twr

/WE (Input)

tes <tB_H.1
/LB (Input) \ *

/UB (Input) Nﬁ \ 7!
toHaH taso
toes toeH
/OE (Input) x‘
tow toH
DQOto DQ7 (Input) == =ocmm e High-Zz ... e HiGNZ

tow ton

High-Z High-Z
DQ8 to DQ15 (Input) U~ L B Data In D2 oo tee

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.

2. Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.
4. |ADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

Lod

Remark Write operation is done during the overlap time of LOW of following signals.
o /CE1
o /WE
* /LB and/or /UB
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DQO to DQ7 (Input)

DQ8 to DQ15 (Input)

*

52

Figure 7-20. Asynchronous Write Cycle Timing Chart 10 (/LB, /UB Independent Controlled 4)

twe twe
s YXXK " VXY - O =
/CE1 (Input) L
tas tew twr tas tew twr
\ / /
/WE (Input) K 7 7
twHP1
tes teH
/LB (Input) / % -
tss tam
/UB (Input) /
toHaH taso
" toes toen
/OE (Input) XK
tow toH
High-Z High-Z

Cautions 1.
be inactivated.

----- Data In D1 et

tow

2. Do not input data to the DQ pins while they are in the output state.

d

In write cycle, CE2 and /OE should be fixed HIGH.

toH

High-Z
DatalnD2  p=============-==----

During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should

4. /ADV should be fixed LOW or toggled HIGH - LOW — HIGH. CLK should be fixed HIGH or LOW.

Remark Write operation is done during the overlap time of LOW of following signals.

e /CE1
e /WE
¢ /LB and/or /UB
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Figure 7-21. Asynchronous Write Cycle Timing Chart 11 (/LB, /UB Independent Controlled 5)

twe twe
s ; SR ST iy S
/CE1 (Input) L
tas tew twr tas tew twr
JWE (Input) 5‘ 7 7Z
twHpP1
tes teH ‘
/LB (Input) XR % %
tss teH
/UB (Input) 7[
toHaH taso
toes toeH
/OE (Input) XK
tow toH
High-Z igh-
DQO to DQ7 (Input) ------------I-g ------------ Data In D1 ___________________________________________H_Ig_l’l_z ------
tow ton
High-Z High-Z

DQ8 to DQ15 (Input)

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.
2. Do not input data to the DQ pins while they are in the output state.

3. In write cycle, CE2 and /OE should be fixed HIGH.

4. /ADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

* Remark Write operation is done during the overlap time of LOW of following signals.

¢ /CE1
o /WE

e /LB and/or /UB
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Figure 7-22. Asynchronous Write Cycle Timing Chart 12 (/LB, /UB Independent Controlled 6)

Address (Input)

/CE1 (Input)

/WE (Input)

/LB (Input)

/UB (Input)

JOE (Input)

DQO to DQ7 (Input)

DQ8 to DQ15 (Input)

Cautions 1.

Lad

twe twe
_ RO u ROK = ROK__»
L
tas tew twr tas tew twr
tas | tew twr tas | tew twr
tswo tswo
toHaH taso
toes toeH
tow toH tow toH
B High-Z - F DatalnD1  —p--=======mmmmmmmm oo - Data In D2 --Highz____
tow toH tow toH

High-Z High-Z
----------------- Data In D1 il bbbty Data In D2 ittt

During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should
be inactivated.

Do not input data to the DQ pins while they are in the output state.

In write cycle, CE2 and /OE should be fixed HIGH.

IADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

* Remark Write operation is done during the overlap time of LOW of following signals.
o /CE1

o /WE

* /LB and/or /UB
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Figure 7-23. Asynchronous Write-Read Cycle Timing Chart

twe

trc

A1l

Address (Input) :><XX><
tas

tew

tre

/CE1 (Input) XL

taa

tas

twp

/WE (Input) XL

tchz

X

Y

toEH

toHz

JOE (Input)

tas

taw

/LB, /UB (Input) XL

toLz

tBHz

DQ (Input/Output)

tow

toH

Data In D1

< Data Out Q1

High-Z

Cautions1. During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should

be inactivated.

2. Do not input data to the DQ pins while they are in the output state.

[ d

In write cycle, CE2 and /OE should be fixed HIGH.

4. /ADV should be fixed LOW or toggled HIGH — LOW — HIGH. CLK should be fixed HIGH or LOW.

* Remark Write operation is done during the overlap time of LOW of following signals.

e /CE1
o /WE
e /LB and/or /UB
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Figure 7-24. Asynchronous Read-Write Cycle Timing Chart
trc twe
tre
s YT ; Y
taa
twr
tace tew
/CE1 (Input) xi 7Z
towz twp twr
/WE (Input) x‘ 7(
taso toe toes
/OE (Input) X— ]—
toLz toHz
twr
tea tew
/LB, /UB (Input) \ /
\ /
teLz
tow toH
High-Z /] High-Z
DQ (Input/OQutput) ~ ========== = emmmmmmmmm e mmmmmm e e o Data Out Q1 Data In D1 ---

*
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Cautions 1.
be inactivated.

2. Do not input data to the DQ pins while they are in the output state.
In write cycle, CE2 and /OE should be fixed HIGH.

(4

During address transition, at least one of pins /CE1 and /WE, or both of /LB and /UB pins should

4. |ADV should be fixed LOW or toggled HIGH —» LOW — HIGH. CLK should be fixed HIGH or LOW.

Remark Write operation is done during the overlap time of LOW of following signals.

e /CE1
o /WE
¢ /LB and/or /UB
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* 8. Synchronous AC Specification, Timing Chart

Synchronous Read / Write Common Specification

Parameter Symbol -E9X, -E10X -E11X, -E12X Unit Note
MIN. MAX. MIN. MAX.

Clock Specifications

Cycle frequency teveLe 0.1 108 0.1 83 MHz 1

CLK HIGH width tew 3 3 ns

CLK LOW width teu 3 3 ns

CLK rise / fall time teHeL 3 3 ns
Address Latching Specifications

Address setup time to CLK tacs 5 5 ns

Address hold time to CLK tacH 4 4 ns

/ADV setup time to CLK tesv 5 10,000 5 10,000 ns

/ADV hold time from CLK tehv 1 1 ns

/ADV = LOW pulse width tveL 7 7 ns

Address hold time from /ADV = HIGH taH 3 3 ns

/CE1 setup time to CLK tces 5 5 ns
Asynchronous Specification

/CE1 to output in low impedance terz 10 10 ns 2

/OE to output in low impedance toLz 5 5 ns

/LB, /UB to output in low impedance teLz 5 5 ns

/CE1 to output in high impedance terz 9 9 ns

/OE to output in high impedance tomz 9 9 ns

/LB, /UB to output in high impedance tBHz 9 9 ns
IWAIT Specification

/WAIT output time from /CE1 = LOW tcewa 10 13 ns 3

/WAIT output time from /ADV = LOW tabwa 10 13 ns

/WAIT = HIGH output time from CLK touwa 7 8 ns

/WAIT in high impedance from /CE1 = HIGH tewhz 10 10 ns 2
Others

/CE1 hold time tcen 1 1 ns

/LB, /UB hold time tLun 1 1 ns

/CE1 HIGH pulse width tep 10 10 ns

Notes1. Case BL (Burst Length) = Continuous : 2 MHz (MIN.)
2. Output load: 5 pF
3. Output load: 30 pF
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Synchronous Burst Read Cycle

Parameter Symbol -E9X, -E10X -E11X, -E12X Unit Note
MIN. MAX. MIN. MAX.
Synchronous Read Specifications
Burst access time teacc 7 8 ns 1
Output data hold time teoH 2 2 ns
/OE setup time to CLK for data output toc 30 30 ns
/LB, /UB setup time to CLK for data output | tsc 30 30 ns
/OE setup time for burst read suspend tsoes 5 5 ns
/OE hold time for burst read suspend tsoen 1 1 ns
Burst read suspend time (/OE = HIGH) tsop 9 10,000 12 10,000 ns
Burst read termination recovery time trRe 18 24 ns

Note1. Output load: 30 pF

Synchronous Burst Write Cycle

Parameter Symbol -E9X, -E10X -E11X, -E12X Unit Note
MIN. MAX. MIN. MAX.

Synchronous Write Specifications

/LB, /UB setup time to CLK tsc 30 30 ns

for latching data

/WE setup time for CLK twes 5 5 ns
(In /WE single clock control operation)

(In burst write suspend operation)

/WE hold time in the write operation twen 1 1 ns
(In /WE single clock control operation)

(In burst write suspend operation)

Write data setup time twos 5 5 ns
Write data hold time twoH 1 1 ns
/WE HIGH pulse width tswHp 9 10,000 12 10,000 ns
/ADV LOW from CLK for latching the latest

twrs 2 2 CLK
data
Burst write termination recovery time trre 18 24 ns
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Figure 8-1. Synchronous CLK Input Timing Chart

i ; teL § tCYICLE § tcH ; ‘E‘ tcHeL i
CLK impuy Mﬂ
Figure 8-2. Synchronous Burst Read Cycle Timing Chart (/CE1 Control)
TO T T2 T3 T4 T5 T6 ™ ™ TO T T2 T3 T4
: : : teveLe i ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

CLK (Input)

3 tacs 3 tacH 3 vlen ten ) 3 3 1 temeL tCHCLi 3 tacs 3 tacH 3
Address (Input) Valid Valid
: P : : : : : : : P ]
i toHv fesv itchv 3 3 3 3 3 3 3 i tcHv_fesv i tchv :
/ADV (nputy ¢+ % ¢ A 3 3 3 3 3 3 RN
; typ ; ; ; ; ; ; ; ; typ ; ; ;
s ; I
: : ‘ ‘ ‘ ‘ ‘ P lees ‘ : : :
: toiz : : : : : losn ! : oz : :
H =" P T o s e e
/CE1 (nput) % : : : : : : AT X : : :
tQP i tcEwa i i i i
. tCV\‘/HZ i i i
/OE (Input) L : : |
/WE (Input) H: : ; ;
/LB, /UB (Input) L ! : : :
itCLWA 3 3 3
High-Z : : : : : : » : : High-Z : : :
o nehs s il ‘ ‘ ‘ ‘ ‘ ‘ s ‘ ‘ ‘
ATty I |t N
AL =5 ! 3 3 3
H H H H i | teacc | tBDH : | t8DH : i H
! High-Z | : : : ‘ High-Z : : :
DQ (Output) --+-=n2rombemeaae- deoeonnen poee-nni * a XX ot XX XX aqs X ---i--- LA SRR 1--

Remarks 1. The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
QsL means the latest data out of burst length.
2. CEZ2 should be fixed HIGH.
3. Valid clock edge is the rising edge.
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CLK (Input)

Address (Input)

Figure 8-3. Synchronous Burst Read Cycle Timing Chart (/ADV Control)

TO T T2 T3 T4 T5 T6 Tm Tn TO T T2 T3 T4

. .
i tovole
—TLE

/ADV (Input)

JCEA (Input) L !

JOE (input) L'

/WE (Input) Hi

/LB, /UB (Input) L |

MWAIT Output) | ! Y

3 tacs 3 tacH 3 RN R 3 3 i toHeL tCHCLi 3 tacs 3 tact 3
Valid Valid
w1 T ]
i toHvfesv itohv ; ; ; ; ; ; ; I_tehv fesv i tenv
\ Ly ‘ ‘ ‘ ‘ ‘ ‘ —\ . J
N 3 3 3 3 3 3 R ——
typL : : : : : : : : typL
| taowa 3 3 3 3 3 3 3 | taowa
itCLWA

RL=5

j i i i
1 tBacc 1 tBDH ' 1 t8DH

DQ (Output)

Remarks 1.

60

o Yo X X oo ¥

The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
QsL means the latest data out of burst length.

CEZ2 should be fixed HIGH.

Valid clock edge is the rising edge.
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CLK (Input)

Figure 8-4. Synchronous Burst Read Cycle Timing Chart (/OE Control)

TO T T2 T3 T4 T5 T6 m Tn TO T T2 T3 T4

. .
i tovole |
—YCLE

' ' ' ' ' ' ' ' '
H tacs | tacH H itCH teL H H 3 toHoL tCHCLE H tacs | tacH 3

Address (Input) Valid i * Valid
s L s s s s s s s o

/ADV (Input)

/CE1 (Input)  L!

i torv_fesv itchy i i i i i i i 1 tonv, tesv i tonv
\ ‘ ‘ ‘ ‘ ‘ ‘ —\ ¥
N ! ! ! ! ! ! N
tupL : : : : : : : : tvpL
i taowa i i i i i i i i taowa
| toc | : : 1tsoeH

JOE (Input) | Y 3 3 3 3 3 LA 3 3 3
' ' : toz | ' ' ' ' ' tonz | ' L |toz |

/WE (Input) H:

J }

, , i tec i :
/LB, /UB (Input) . r ; ; F
! ! ! teLz ! ! teHz | teiz ! :
' ' T T itoLwa ' ' ' ' T T T :lCLWA
AVAIT (Output) | : Y : 1‘ : : : ! ! ! ! Ty
ERL =5 |

DQ (Output) --1-

Remarks 1.

| teacc, 1 teow teoH
! High-Z ! : : ‘ —— 4 ‘ ! High-Z ! : : :
S B X a0 XK or X XK Tb ------ R S

The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.

QsL means the latest data out of burst length.

CEZ2 should be fixed HIGH.

Valid clock edge is the rising edge.

toc and tsc are defined from CLK rising edge of RL-1 to /OE = LOW, /LB and /UB = LOW.
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Figure 8-5. Synchronous Burst /WAIT Timing Chart (Continuous)

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12

CLK (Input)

| | | | | | |
3 tacs +  tacH 3 itCH ter 3 3 3 3 teHeL 3 tCHCLi

Address (Input) ADDmf

‘ ‘
itonv tosv itchv
‘

/ADV (Input) % | 7

0
tvpL
0

:
tces:
f—n

/CE1 (Input) ' A

i toEwa

terz

/OE (Input) | by

/WE (Input) H:

tsc

/LB, /UB (input) | : T : : : 3 3 3 3 3 3
i i | 3 terz 3 itCLWA itCLWA i i i i itCLWA

+ H 1 1
/WAIT (Output) =-1======--- Il o

'
Ll

*
iteacc i teoH

DQ (Output) H ------- { Qmf X ano XX ant XX

IRL=5

Remarks 1. The above timing chart assumes Burst length is continuous.
2. CEZ2 should be fixed HIGH.
3. Valid clock edge is the rising edge.
4. toc and tsc are defined from CLK rising edge of RL-1 to /OE = LOW, /LB and /UB = LOW.
5. The above timing chart assumes Read Latency is 5 and start address is from xxxfH and the number of
dummy wait cycles are 5 cycles.
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Figure 8-6. Synchronous Burst Read Suspend Timing Chart

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
. . D v | . . . . . . . . . . .
CLK (Input) ‘ ‘
D tes | ton o o] ! ! oo | forc
Address (Input) * Valid
: : tan|
itCHv tosv itCHV
AV (npuy 1 X 1 f
3 tupL
tcssi
itCLZ
. | tcEwa
/CE1(nput) | X
1 too itSOEH‘tS_O.E‘S ' :‘SOEH tsoss‘
A N N S N e
OE (input) i : : : A i T X
: : : : : : : | tsor
/WE (Input) H:
' tsc
: : teLz .
/LB, /UB (Input) \
‘ ‘ i'CLWA
1 High-Z : : '
/WAIT (Output) ==#========t=mnmmmndon g ! !
RL=5
3 3 ' ' ' 3 tBacc 3 tBDH 3 3 3 itBACC 3 teoH 3 3 3 3
i High-Z | i i - - - i High-Z | : - - - -
DQ (Output) --3-7-5rooiemeneans ECEELELE TREREE | * Qo ;ﬁ TR A T -l ot XX a2 XX a3 XX a4 XX

Remarks 1. The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
2. CE2 should be fixed HIGH.
3. Valid clock edge is the rising edge.
4. toc and tsc are defined from CLK rising edge of RL—1 to /OE = LOW, /LB and /UB = LOW.
5. Burst read suspend is valid after outputting the first read access data (QO).
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Figure 8-7. Synchronous Burst Read Termination Cycle Timing Chart

TO T T2 T3 T4 T0 T T2 T3 T4

. .
i tevoe |
—
3 }

CLK (Input)

: :
: : : . : : : : : :
: tacs 1 tach ven tou : : VfoHo torol; tacs | tacH

: : : : : : :

Address (Input) * Valid Valid
: : tan | o : : : : : : : : tan|
EICHV tosv itCHV : 3 3 3 3 3 3 3 terv _tosv 3 tonv.
mov(npuy %L £ 3 3 3 3 3 3 R
v
tees! tcesi
| o 1 |l 1
itorz : : | toLz
i i 1 toen tees | i i
i  ftcewa i i i —— i i toewa
/CET (nput) | Y___ i i i i A ! LY
| | | | | trrB |
i toc
: : toz |
j j \
/OE (Input) : i N
WE (Input) H!
. tec
3 3 tez .
j '\
/LB, /UB (Input) : N
itCLWA i i tCWHZi
i High-Z ' : i T T T : i High-Z . .
/WAIT (Output) ==i========{========1="§ : : : : fouz | TTTATTTTTIIIATIIIIIIIATIIIIIINANR
i i RL=5]| | ] ‘ ‘ ‘ ‘ ‘ ‘ : : :
i i i i i i teacc " i tBDH i i i
i High-Z | ' ' - - High-Z - - -
DQ (Output) “T"'"'“T""""T""““‘: """ ”( QO R FrrammmmemmAmmmmmmmdmemmmmnmm oo <

Remarks 1. The above timing chart assumes Read Latency is 5.

CEZ2 should be fixed HIGH.

Valid clock edge is the rising edge.

toc and tsc are defined from CLK rising edge of RL-1 to /OE = LOW, /LB and /UB = LOW.
ttre is specified from /CE1 de-assert to /CE1 assert for next operation.

Burst read termination is valid after outputting the first read access data (QO).

In case continuous burst read is set, /CE1 de-assert is needed for burst read termination.

NooapswN
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Figure 8-8. Synchronous Burst Write Cycle Timing Chart (/WE Level Control)
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The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.

Remarks 1.

DsL means the latest data input of burst length.

2. CE2 should be fixed HIGH.

3. Valid clock edge is the rising edge.

tec is defined from CLK rising edge of RL—1 to /LB and /UB = LOW.

4,
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Figure 8-9. Synchronous Burst Write Cycle Timing Chart (/WE Single Clock Control)
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The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.

DsL means the latest data input of burst length.

2. CE2 should be fixed HIGH.

Remarks 1.

3. Valid clock edge is the rising edge.

=LOW.

tac is defined from CLK rising edge of RL-1 to /LB and /UB

4.
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Figure 8-10. Synchronous Single Write Cycle Timing Chart (/WE level Control)
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tac is defined from CLK rising edge of RL-1 to /LB and /UB

The above timing chart assumes Read Latency is 5.

2, CEZ2 should be fixed HIGH.
3. Valid clock edge is the rising edge.

4.

Remarks 1.
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Figure 8-11. Synchronous Burst Write Suspend Timing Chart

TO T T2 T3 T4 T5 T6 T7 T8 T9
3 tovcLe 3 ‘ : ‘ ‘ ; ; ; ;
—
CLK (Input)
3 tacs 3 tacH 3 lon o) 3 3 » terel 3 tCHCLi
Address (Input) Valid
| i tan 3

: :
i tonv_tesv itchy
'

/ADV (inputy 1 X! 7

typL
i

i
tces;

/CE1 (Input)

JOE (Input) H:

3 3 twes 3 3 3 i twen twes i i itWEH twgsi
/WE (Input) ’t : : : ‘ R

:
tswhp |

‘ 3 L teo

/LB, /UB (Input) *

.
1 terwa

| High-Z | !
/WAIT (Output) ==4====-=dnnmnmmndaany

'RL=5

Y

- : : : : : :
twos | twoH i i i i twos: twoH i i
: :

3 : 3 — ! High-Z | ‘ ‘ ‘ 3 3
DQ (Input) ==t==-=5-= feeeenee feeeenee feeenenes -------- J;---'g----dl -------- ({ D1 XX b2 XX b3 XX b4 XX

Remarks 1. The above timing chart assumes Read Latency is 5.
2. CEZ2 should be fixed HIGH.
Valid clock edge is the rising edge.
tec is defined from CLK rising edge of RL—1 to /LB and /UB = LOW.
Burst write suspend is valid after latching the first write data

o o
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Figure 8-12. Synchronous Burst Write Termination Timing Chart

TO T T2 T3 T4 TO ™ T2 T3 T4

'
tevoLe
1, OYOLE

CLK (Input)

3 ten  toL ‘ ‘ ‘ ' teHel ‘ tCHCLi !
i tacs | tacH i i i i i : tacs | tacH
Address (Input) Valid * Valid
' ' tan ]| ' ' ' ' ' ' ' tan| o
itCH\/ tosv itCHV : : : : : : : tchv tCSVitCHV :
H \  f H H H H H H H \ 4
/ADV (Input) ' N ] . . . . . . . N 7
i tvpL i i i L i twrs i i tvpL
tces: ' ' ' ' ' ' ' tces:
' 1tcen tces | i
—t— tcewa |
/CE1 (Input) 7 X
trR8

JOE (Input) H! :
twes |

/WE (Input) [ / \

3 tec i
/LB, /UB (Input) / \
3 towa 3 3 tCWHZi 3 3 3 3 itCLwA
High-Z ! : ‘ : : : : ! High-Z ! :
MWAIT (Output) ==4===F===-4=mnmmsmta g : : : R ARRCEEE R EEE R EEEEELERLEEEREES
'RL=5

3 3 3 3 3 3 twos 3 twoH 3 3 3 3 3 3 twbs 3 twoH 3
! High-Z ! : : : : : : : ! High-Z | : : | High-Z
DQ (Input/Output)

Remarks 1. The above timing chart assumes Read Latency is 5.

CEZ2 should be fixed HIGH.

Valid clock edge is the rising edge.

tec is defined from CLK rising edge of RL—1 to /LB and /UB = LOW.

Burst write suspend is valid after latching the first write data

In case continuous burst write is set, /CE1 de-assert is needed for burst write termination.

o 0 pwN
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Figure 8-13. Synchronous Burst Read — Burst Write Cycle Timing Chart (/CE1 Control)

.
tovcle
—_—

CLK (Input)

tten tol !

: : :
E tacs i tach

Address (Input) * Valid

i i
1 tonv | tesv i tehy

/ADV (Input) ; ; DX
' : : t\ZPL
! toes | ! ! ! ! ! ! ! :
! toen = : : : : : : ! !
! e toewa ! ! ! ! ! ! toeH !
JCE1 (Input) : e 2R 5 5 5 5 e BB :
L : : : : : : : towkiz '
tcHz!
' townz
o lwow | | L
JOE (Input) E A : : : : : : : : :
: : tonz : : : : : : : 5 5
! ! ! v | dwes, ! ! ! ! dwen, !
WE (Input) ! ! ! ! 5'; : : : : : : ;'f ! :
' ' tLuH 5 5 H T tec H H 5 5 tLuH
/LB, /UB (Input) : iy ; ; ; i : :
E E teHz 1 s s itoLwa s s s s E E
; ; ‘ High-Z : s — : 5 : | High-z
/WAIT (Output) : ! b ! ! ! ! ! ! g A A
RL=5 _
1tBACC 1 tBDH 1 H H H 1 twos: twoH
—— ‘ High-Z ‘ High-Z

DQ (Input/Output) XXQBLT1 XX QB.L X : ) SREEEE --------- ------ --------- <( D.O XX XX |:DBL ))-‘-‘-

Remarks 1. The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
QsL means the latest data out of burst length. DeL means the latest data input of burst length.
2. CEZ2 should be fixed HIGH.
3. Valid clock edge is the rising edge.
4. tacis defined from CLK rising edge of RL—1 to /LB and /UB = LOW.
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Figure 8-14. Synchronous Burst Read — Burst Write Cycle Timing Chart (/ADV Control)

\ \ \ \ \ \ \ \ \ \ \ \
| | | | | | | | | | | |
: tcycle :
H —_— \

CLK (Input)

Ve toL !

; ; E tacs 1 tacH E
Address (Input) Valid
, , , , taH|
: : Vtehv  tesv i tehy ' ' ' ' ' ' ' '
/ADV (Input) E E E \ : }{ E E E E E E E
: : : et : : : : ; : : ;
JCE1 (Input) L : :
! 1tsOEH 5 | ' 5
JOE (Input) ; e : : : : : : : : :
5 E tonz : E E 5 5 5 5 5 5
: : : v dwesy : : : : dwen, :
/WE (Input) ! ! ! ! 5'; 5 5 5 5 : 5 ;'f : :
! H tLuH E E H H tec H H E E tLun ! !
/LB, /UB (Input) i oy X i : : LS
teHz | taowa toowa 5
' ' - - ' ' ; ' High-Z
/WAIT (Output) : : : ! ! ! ! ! : ! A
: : : : : ' RL=5 ! : : : : :

>~

h h h | | | | |
1 tBACC 1 tBDH ' ' ' ' ' twps: twpH
s — h h |

DQ (Input/Output) XXQBIL—1X)(QBIL )( ) ------- --------- ------ --------- <( D.O )(X XX |:)BL ))-

Remarks 1. The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
QBL means the latest data out of burst length. DeL means the latest data input of burst length.
2. CE2 should be fixed HIGH.
Valid clock edge is the rising edge.
4. tscis defined from CLK rising edge of RL—1 to /LB and /UB = LOW.

[ d
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Figure 8-15. Synchronous Burst Write — Burst Read Cycle Timing Chart (/CE1 Control)

‘ ‘ ‘ I 1 1 1 1 : :
1 1 1 " 1 1 1 1 1 1
CLK (Input)
i i Tton oL ! i i i i i i
A S R - S I L S S SR B
Address (Input) Valid
I .
i E i 1 tonv | tesv 1 tehy i i i i i i

moveepuy T T DN L AT T

E E | twes tup . E . . . .
H H tces H H
: Hoen, | L : : ' ' ' '
: ; . . toiz : . . . .
/CET (Input) E Y A T E E E E E E
' ' téP i ! ' ' ' ' ' '
: : E , tcewa , , , , : :
i . towHz . . . . . i i i
IS AR Y N NN 1 ™ DS B R
/OE (Input) : : I\ N E E E E E
1 : 1 : T torz T T : T T
, | twen , E , : E E E | |
/WE (Input) : ;'f ' : ' : : : : ' '
| 1 tLum : E : | i tec . : |
/LB, /UB (Input) : . N : : : : :
: E : E E tB:LZ E EtCLWA E E E
' ' High-Zz | : : : : : :
/WAIT (Output) , : :\""""."""'":"\ : 1 1 i i i
1 1 1 1 : 1 " RL=5. : 1 1
i i i i } - - - - - i
twos: twpH , ' ' ' 1 1 ' itBACC | tBDH 1
1 1 1 1 High—z 1 1 1 e 1

DQ (Input/Output) X}( DBL-1 X}( DsL >)---‘. -------- 1 -------- 1 -------- *;---—( W Qo XX

Remarks 1. The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
DsL means the latest data input of burst length.
2. CE2 should be fixed HIGH.
Valid clock edge is the rising edge.
4. toc and tsc are defined from CLK rising edge of RL-1 to /OE = LOW, /LB and /UB = LOW.

w
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Figure 8-16. Synchronous Burst Write — Burst Read Cycle Timing Chart (/ADV Control)

‘ ‘ ‘ I 1 1 1 1 : :
1 1 1 " 1 1 1 1 1 1
CLK (Input)
i i Tton oL ! i i i i i i
A S R - S I L S S SR B
Address (Input) Valid
I .
i E i 1 tonv | tesv 1 tehy i i i i i i

moveepuy T T DN L AT T

. : L twes ! ture E . . . . .
/CE1 (Input) L ! 5 5 5 5 5 5 : : : :
5 5 5 5 5 : | toc i : 5 5

JOE (Input) : : T\ Y : : 5 5 5

1 1 1 : 1 toLz 1 1 \ \ \

E 1 twen | E , : E E E . .

/WE (Input) E E ;'f ! ! ! ! : : : ' '

| 1 tLum : E : | i tec : : |

/LB, /UB (Input) E ey X : : i 5 :
: : E : E tBILZ E E : E :

: : : : taowa : : Howa | : :

/WAIT (Output) - - - - - E E E : : :
: : : : : : " RL=5 1 : : :

, | | , , $ $ $ ) o 1

twos: twpH , , ' ' 1 1 ' | teacc 1 tBDH 1

1 1 1 1 High—z 1 1 1 e 1

DQ (Input/Output) X}( DBL—1XX DsL >)---‘. -------- 1 -------- 1 -------- *;---—( W Qo0 XX

Remarks 1. The above timing chart assumes Read Latency is 5 and Burst Length is 8 or 16.
DsL means the latest data input of burst length.
2. CE2 should be fixed HIGH.
Valid clock edge is the rising edge.
4. toc and tsc are defined from CLK rising edge of RL-1 to /OE = LOW, /LB and /UB = LOW.

w
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9. Mode Register Setting Timing

Figure 9-1. Mode Register Setting Timing Chart (Asynchronous Timing + CLK fixed LOW/HIGH)

CLK (Input)

Address (Input)

/CE1 (Input)

/OE (Input)

/WE (Input)

DQ (Input/Output)

/LB, /UB (Input)

Remarks 1.

trc
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twe

twe
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)

J

/

teHz

X
-

tehz

tonz

twe

twe

tonz

High-Z
- - Don't care —

ton

N

| tow

ton,

N/

| tow

High-Z

N /N /N /N SN SN L

For the data of Code1 and Code2, refer to Table 5-1. Mode Register Definition (4th Bus Cycle) and
Table 5-2. Mode Register Definition (5th Bus Cycle).
RDa and RDb are the output data.

/ADV fixed LOW or toggle HIGH — LOW — HIGH.

Figure 9-2. Mode Register Setting Timing Chart (Asynchronous Timing + Toggle CLK)

S 1 1 9 O 8 T

Address (Input)

/CE1 (Input)

JOE (Input)

/WE (Input)

DQ (Input/Output)

/LB, /UB (Input)

Remarks 1.
2.
3.

74

XXX

N

< 7FFFFFH >

X

< TFFFFFH

&

< 7FFFFFH >

X

< 7FFFFFH >

X

< 7FFFFFH >

0

/

/N

/N

/N

/\

/N

tce teHz

tce toHz

< Don't care >

toe

tonz
I

twe twr

twp

toe tonz

Hi

N7

h

tow |toH
igh-Z High.

N/

| tow

-Z igh-
Don't care—

For the data of Code1 and Code2, refer to Table 5-1. Mode Register Definition (4th Bus Cycle) and
Table 5-2. Mode Register Definition (5th Bus Cycle).
RDa and RDb are the output data.
/ADV fixed LOW or toggle HIGH — LOW — HIGH.

Preliminary Data Sheet M17507EJ2V0ODS



NEC 1 PD46128512-X

Figure 9-3. Mode Register Setting Timing Chart (Synchronous Timing)

CLK (Input) by ) )J ))] ))I __
Address (Input) ...93...'.*.'9*.‘5...33..'.".'9*.‘.?....()3...'_*_'9[1.?____33___!".'91?....33...'.*.'?*).? ...33...'.".'9*_‘_?..

S VanaVanaVinsVans Vans Vans
A S
o TS

D m m m m m J
High-Z High-Z ith iHh-z ‘th iHh-z High-Z
DQ (Input/Output) .....'9 _____ e‘....._.'@ ...... 2 Eg:pet ..._1_..19__...3...1.___'9....3....._.'9 ..... 3....,..'9 ..... 2 __'.9..

Caution Refer to 8. Synchronous Read/Write specification.

Remarks 1. *A means the highest address (7FFFFFH).
2. For the data of Code1 and Code2, refer to Table 5-1. Mode Register Definition (4th Bus Cycle) and
Table 5-2. Mode Register Definition (5th Bus Cycle).
3. RbDa and RDb are the output data.
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Figure 9-4. Mode Register Setting Flow Chart

= )

Read Operation
Address = 7FFFFFH
toggled the
/CE1 and /OE

No

Yes

No Write Operation
Address = 7FFFFFH

toggled the /CE1

Yes

Write Operation
Address = 7FFFFFH
toggled the /CE1

No

Yes

Write Operation No
Address = 7FFFFFH
toggled the /CE1

Mode Register Setting Exit JYes

No
Write Data = Code 1 Nete? >

Yes

Write Operation No
Address = 7FFFFFH >
toggled the /CE1

Yes

No
Write Data = Code 2 Nete2 >

Yes

Read Operation
Address = Don't Care
toggled the /CE1 and /OE

( End ) Re-setup the mode register

Notes1. Refer to Table 5-1.
2. Refer to Table 5-2.
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10. Standby Mode Timing Chart

Figure 10-1. Standby Mode 2 Entry / Exit Timing Chart (Asynchronous Mode)

CE2 (Input) x( 7Z

teHmL tmHcL

/CE1 (Input) 71

Standby Standby Mode 2
Mode 1

Figure 10-2. Standby Mode 2 Entry / Exit Timing Chart (Synchronous Mode)

CLK (Input SN S KN
(input) SN N, .7

CE2 (Input) X( 7Z

tces tces

tmHCL

/CE1 (Input) 7Z X(

Standby Standby Mode 2
Mode 1

Standby Mode 2 Entry / Exit

Parameter Symbol MIN. MAX. Unit | Note
Standby mode 2 entry /CE1 HIGH to CE2 LOW termL 0 ns
Standby mode 2 exit to normal operation CE2 HIGH to /CE1 LOW tmHcL 30 ns 1
300 us 2
/CE1 = HIGH setup time to CLK tces 5 ns
CE2 = LOW hold time to CLK tces 1 ns

Notes1. This is the time it takes to return to normal operation from Standby Mode 2 (data hold: 32M bits / 16M bits /
8M bits).
2. This is the time it takes to return to normal operation from Standby Mode 2 (data not held).
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11. Package Drawing

The following is a package drawing of package sample.
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12. Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the £/PD46128512-X package sample.

Type of Surface Mount Device
uPD46128512F9-CR2 : 93-pin TAPE FBGA (12x9)
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Revision History

Edition/ Page Type of Location Description
Date This Previous revision (Previous edition — This edition)
edition edition
2nd edition/ p.6 p.6 Modification | Burst Operation Notes 3 and 8 have been modified.
Sep. 2005 Addition Note 10 has been added.
p.14 p.14 Modification | 3. Page Read Operation Text has been modified.
3.1 Features of Page Read Note has been modified.
Operation
p.17 p.17 Modification | 4.4 Single Write Text has been modified.
4.5 /WE Control Text has been modified.
p.18 p.18 Modification | 4.6 Burst Read Suspend/ Text has been modified.
Resume
p.19 p.19 Modification | 4.7 Burst Write Suspend/ Text has been modified.
Resume
p.22 p.22 Modification | 4.10.1 Feature of /WAIT output | Text has been modified.
p.23 p.23 Addition | Figure 4-8. Read /WAIT Output | Text has been added.
(/CE1 =LOW, /ADV = HIGH —
LOW)
p.25 p.25 Addition | Table 4-1. Burst Sequence Remark 2 has been added.
p.26 p.26 Addition | Table 4-2. Dummy Wait Cycles | “(Write Latency = n-1)” has been added in
and Read Latency parameter of table.
Modification Remark has been modified.
p.27 p.27 Addition | 4.11 Reset Function from “Refer to Figure 2-1. Standby Mode State
Synchronous Burst Mode to Machine.” has been added.
Asynchronous Page Mode
p.28 p.28 Modification | 5.1 Mode Register Setting “read a specific address”
Method — “read any address”
Addition | 5.2 Cautions for Setting Mode | “except page mode (M = 1)” has been added.
Register
p.32 p.32 Modification | 5. 12 Caution for Timing Chart | Text has been modified.
of Setting Mode
p.42 p.42 Addition | Figure 7-10. Asynchronous Cautions 4 and 5 have been added.
Page Read Cycle Timing Chart
pp.43-56 | pp.43-56 | Madification | Each Figures Remark has been modified.
p.57 p.57 Modification | 8. Synchronous AC Title has been modified.
Specification, Timing Chart
p.77 p.77 Modification | Figure 10-2. Standby Mode 2 Title has been modified.
Entry / Exit Timing Chart
(Synchronous Mode)
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NOTES FOR CMOS DEVICES

@ VOLTAGE APPLICATION WAVEFORM AT INPUT PIN
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the
CMOS device stays in the area between Vi (MAX) and ViH (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi. (MAX) and
Vit (MIN).

(® HANDLING OF UNUSED INPUT PINS
Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is
possible that an internal input level may be generated due to noise, etc., causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to Voo or GND
via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

® PRECAUTION AGAINST ESD

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity as
much as possible, and quickly dissipate it when it has occurred. Environmental control must be
adequate. When it is dry, a humidifier should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors should be grounded. The operator should be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken for
PW boards with mounted semiconductor devices.

(@ STATUS BEFORE INITIALIZATION
Power-on does not necessarily define the initial status of a MOS device. Immediately after the power
source is turned ON, devices with reset functions have not yet been initialized. Hence, power-on does
not guarantee output pin levels, 1/O settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after power-on for devices
with reset functions.

® POWER ON/OFF SEQUENCE

In the case of a device that uses different power supplies for the internal operation and external
interface, as a rule, switch on the external power supply after switching on the internal power supply.
When switching the power supply off, as a rule, switch off the external power supply and then the
internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal
elements due to the passage of an abnormal current.

The correct power on/off sequence must be judged separately for each device and according to related
specifications governing the device.

® INPUT OF SIGNAL DURING POWER OFF STATE
Do not input signals or an I/O pull-up power supply while the device is not powered. The current
injection that results from input of such a signal or I/O pull-up power supply may cause malfunction and
the abnormal current that passes in the device at this time may cause degradation of internal elements.
Input of signals during the power off state must be judged separately for each device and according to
related specifications governing the device.
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e The information in this document is current as of September, 2005. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

e NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of NEC Electronics products listed in this document
or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

e Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

o While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

e NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and
"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program” for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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