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....-------- NOTES FOR CMOS DEVICES -------, 

<D PRECAUTION AGAINST ESD FOR SEMICONDUCTORS 

Note: 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 once, when it has occurred. Environmental control must 

be adequate. When it is dry, humidifier should be used. It is recommended 

to avoid using insulators that easily build 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 bench and floor should be grounded. The operator should 

be grounded using wrist strap. Semiconductor devices must not be touched 

with bare hands. Similar precautions need to be taken for PW boards with 

semiconductor devices on it. 

® HANDLING OF UNUSED INPUT PINS FOR CMOS 

Note: No connection for CMOS device inputs can be cause of malfunction. If no 

connection is provided to the input pins, it is possible that an internal input 

level may be generated due to noise, etc., hence causing malfunction. CMOS 

device behave differently than Bipolar or NMOS devices. Input levels of 

CMOS devices must be fixed high or low by using a pull-up or pull-down 

circuitry. Each unused pin should be connected to Voo or GND with a 

resistor, if it is considered to have a possibility of being an output pin. All 

handling related to the unused pins must be judged device by device and 

related specifications governing the devices. 

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES 

Note: Power-on does not necessarily define initial status of MOS device. Produc­

tion process of MOS does not define the initial operation status of the device. 

Immediately after the power source is turned ON, the devices with reset 

function have not yet been initialized. Hence, power-on does not guarantee 

out-pin levels, I/O settings or contents of registers. Device is not initialized 

until the reset signal is received. Reset operation must be executed imme­

diately after power-on for devices having reset function. 
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(2) x 16 

,uPD42 S 4 2 10 LE - 70 - A _____ ---11 -" -" ---
NECCMOS . 
Dynamic RAM 

S : Self Refresh ______ ----l 

No Letter: Non Self Refresh 

4M Dynamic RAM -------....1 
Refresh Cycle ------------1 

2 : 512 Refresh 

Organization + Function Mode ------....1 
10: x 16 + Hyper Page Mode (EDO) 
60: x 16 + Fast Page Mode 

Package ______________ ---1 

G5 : TSOP (II) (400 mil) 
LE : SOJ (400 mil) 

Access Time -------------------' 

Internal Control Code -------------------' 
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Synchronous DRAM 

(1)x4/x8 

,uPD45 16 8 2 1 G5 - A 10 

NECCMOY 
Synchronous DRAM 

Memory Density--...... 

16: 16M bits 

Organization------' 

4: x4 
8: x8 

No. of Banks--------' 

2: 2 Bank 

Interface----------' 

1: LVTTL 

Package---------....... 

G5 : TSOP (II) 

Vcr---------------------' 
A : 3.3V ± 0.3V 

Minimum Cycle Time 

10: 10 ns (100 MHz) 
12: 12 ns (83 MHz) 
13 : 13 ns (77 MHz) 
15 : 15 ns (66 MHz) 
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NEe yPD4264405,4265405 

Hyper Page Mode R.ad Cycl.IWE Control! 

tRHCP 

tCSH 

Address 
V,H-
V,L-

WE 
V,H-
V,L-

OE 
V,H-
V,L-

I/O VOH- ••••••••••••••• ':I1:.Z .•••..•••.. 
VOL- Data out 

Remark In the hyper page mode, read, write and read modify write cycles are available for each of the 
consecutive CAS cycles within the same RAS cycle. 









NEe 

Hyper Paga Mode RNd Modify Write Cycle 

V,ii­
VIL-

V,ii­
VIL-

yPD4264405,4265405 

Address 
V,ii­
VIL-

36 

V,ii­
VIL-

V,ii­
VIL-

I/O VOl<-
VOL-

I/O V,ii-
VIL-

Remark In the hyper page mod", read, write and read modify write cycles are available for each of the 
consecutive CAS cycles within the same RA5 cycle. 





NEe gPD4264405,4265405 

CAS Before RAS Refresh Cycle 

tRAS 

Remark Address, OE: Don't care I/O: Hi·Z 

RAS Only Refresh Cycle 

tRAS tRP 

teAP 

Address 
V,,· 

Remark WE, OE: Don't care I/O: Hi·Z 
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NEe p.PD4264805,4265805 Ii -------------------------------...:...-----------------.g 
Not.. 1. For read cycles, access time is defined as follows: 

Input Conditions Access Time Access Time from RAS 

tRAD;:a; tRAD IMAX.) and tRCD;:a; tRCD IMAX.) tRAC IMAlt) tRAc IMAlt) 

tRAD > tRAD IMAX.) and tRCD;:a; tRCD (MAlt) tAA (MAlt) tRAD + tAA IMAlt) 

tRCD > tRCD IMAX.) tCAC (MAlt) tRCD + tCAC IMAlt) 

tRADIMAX.) and tRCDIMAX.) are specified as reference points only; they are not restrictive operating 

parameters. They are used to determine which access time (tRAC, tAA or tCAC) is to be used for finding 

out when output data will be available. Therefore, the input conditions tRAD i: tRADlMAX.) and tRCD i: 

tRCDIMAX.) will not .cause any operation problems. 

2. tCRPIMIN.) requirement is applied to RAS, CAS cycles. 

Read Cycle 

tRAC = 50 ns tRAC = 60 ns tRAc = 70 ns 
Parameter Symbol Unit Notes 

MIN. MAX. MIN. MAX. MIN. MAX. 

Access Time from RAS tRAC - 60 - 60 - 70 ns 1 

Access Time from CAS tCAC - 13 - 16 - 18 ns 1 

Access Time from Column Address tAA - 26 - 30 - 36 ns 1 

Access Time from OE tOEA - 13 - 16 - 18 ns 

Column Address Lead Time Referenced to RAS tRAL 25 - 30 - 35 - ns 

Read Command Setup Time tRCS 0 - 0 - 0 - ns 

Read Command Hold Time Referenced to RAS tRRH 0 - 0 - 0 - ns 2 

Read Command Hold TIme Referenced to CAS tRCH 0 - 0 - 0 - ns 2 

Output Buffer Turn-off Delay Time from OE tOEZ 0 10 0 13 0 15 ns 3 

CAS Hold Time to OE tCHO 5 - 5 - 5 - ns 

Not.. 1. For read cycles, access time is defined as follows: 

Input Conditions Access Time Access Time from RAS 

tRAD;:a; tRAD (MAX.) and tRCD;:a; tRCO (MAX.) tRACIMAlt) tRAC IMAX.) 

tRAD> tRAC IMAX.) and tRCD;:a; tACO (MAX.) tAAIMAlt) tRAD + tAA IMAlt) 

tRCD> tRCD (MAlt) tCAC IMAlt) tRCD + tCAC IMAlt) 

tRADIMAX.) and tRCDIMAX.) are specified as reference points only; they are not restrictive operating 

parameters. They are used to determine which access time (tRAC, tAA or tCAC) is to be used for finding 

out when output data will be available. Therefore, the input conditions tRAD i: tRADIMAlt) and tRCD i: 

tRCDIMAX.) will not cause any operation problems; 

2. Either tRCHIMIN.) or tRRHIMIN.) should be met in read cycles. 

3. tOEZIMAX.) defines the time when the output achieves the condition of Hi-Z and is not referenced to 

VOH or VOL. 
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NEe 

Early Write Cycle 

Address VII;­
V,L-

va V,H­
V,L-

Ramark OE: Don't care 

yPD4264805,4265805 

tAc 

tRAS 
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NEe 

Read Modify Write Cycle 

Address 

WE 

OE 

VII",­

VIl-

Vi ..... 
VIl-

Vi ..... 
VIl-

Vi ..... 
VIl-

VO Vi ..... 
VIl-

VO VO ..... 
VOL-

Hi-Z 

yPD4264805,4265805 

tcSH 

tewD twp 

tOEA tOEH 

tos toH 

Data in 

Hi-Z --------------.-----------------_. 
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NEe yPD4264805,4265805 

Hyper Page Mode Early Write Cycle 

lRASP IRP 

Address V, ... 
VIL-

Remarks 1. OE: Don't care 
2. In the hyper page mode, read, write and read modify write cycles are available for each of 

the consecutive CAS cycles within the same RAS cycle. 





NEe 

Hyper Pa". Mode R .. d Modify Write Cycl. 

VIH­

VIL-

gPD4264805,4265805 

Address VIH­

VIL-

66 

VIH­

VIL-

VIH­

VIL-

VO Va..-
VOL-

1/0 VIH-
VIL-

Remark In the hyper page mode, read, write and read modify write cycles are available for each of the 

consecutive CAS cycles within the same W cycle. 
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NEe 

CAS Before RAS Refresh Cycle 

VII' .. 
V" .. 

tRAS 

Remark Address, OE: Don't care I/O: Hi .. Z 

RAS Only Refresh Cycle 

Address 

V,H­
V,L .. 

tRAS 

teRP 

Remark WE, OE: Don't care I/O: Hi .. Z 

gPD4264805,4265805 

tRP tRAS 



NEe yPD4264805,4265805 

Hidden Ref, .. h Cycle (Re.d) 

tile tile 

RAS V,H-
V,L-

tCRP 

CAS V,H-
V,L-

Address V,H-
V,L-

OE V,H­
V,L- ....." ...................... .>...,;>r-> ........................ +-............. ,.....+-==-----+---""""'I.,....-................... .-.... -t-........... -

tell 
I/O V",,- Hi-Z 

VOL- ------------------------------------------- Data out 
Hi-Z 
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NEe #-,PD4264165,4265165 

Cautions when using the hyper page mode 

1. CAS access should be used to operate tHPC at the MIN. value. 
2. To make 1I0sto Hi-Z in read cycle, it is necessary to control F\AS, CAS, WE, OE as follows. The effective 

specification depends on the state of each signal. 
(1) Both RAS and CAS are inactive (at the end of read cyc<le) 

WE: inactive, i5£: active 
tOFC is effective when AA5 is inactivated before CAS is inactivated. 
tOFR is effective whim CAS is inactivated before RAS is inactivated. 

(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle) 
WE, OE: inactive ..... tOEZ is effective: 

(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle) 
WE, OE: active and either tRRH or tRCH must be met ..... twEZ and tWPZ are effective. 

3. In read cycle, the effective specification depends on the state of CAS signal when controlling data 
output with the OE signal. 
(1) CAS: inactive, OE: active ..... tCHO is effective. 
(2) CAS, OE: active ..... tacH is effective. 































NEe 

Late Write Cycle 

Vi .... 
Vll-

OE Vi .... 
VIL-

UIIO 
LIIO 

Vi .... 
VIL-

gPD4264165,4265165 

tRe 

tRAS 

93 







96 

NEe 

Read Modify Write Cycle 

Address 

WE 

OE 

u VO 
LVO 

Vi .... 
V,L-

V,H-
V,L-

V,H-
V,L-

V,H-
V,L-

V,H­
V,L-

u VO VOt<­
L VO VOL-

tAco 

Hi-Z -------------------------------

tOEA 

yPD4264165,4265165 

towc 

tRAS 

tCSH 

tASH 

tcwo twp 

tOEH 

tos tOH 

Data in 

Hi-Z -------------------------------_ .. 











NEe yPD4264165,4265165 

Hyper Pege Mode Reed Cycle (WE Control) 

tRASP 
tRHCP 

tcSH 

Address V,H-
VIL-

WE 
V,H-
VIL-

OE 
V,H-
V,l-

U I/O VOH- ___________ •••• I:'i:] ........•.. 
L I/O VOl-

Remerk In the hyper page mode, read, write and read modify write cycles are available for each of the 
consecutive CAS cycles within the same RAS cycle. 
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NEe yPD4264165,4265165 

Hyper Page Mode Byte Early Write Cycle 

V,H­
Address V,L-

U I/O V,H­
V,L-

L I/O V,H­
V,L-

tRASP tAP 

tRHCP 

Remarks 1. OE: Don't care 
2. In the hyper page mode, read, write and read modify write cycles are available for each of 

the consecutive CAS cycles within the same RAS cycle. 
3. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control 

UCAS or LCAS simultaneously, or at random. 













NEe yPD4264165,4265165 

CAS Before RAS Refresh Cycle 

"Remark Address, OE: Don't care I/O: Hi-Z 

RAS Only Refresh Cycle 

tRe 

tRP tRAS 

teRP 

Address 

Remark WE, OE: Don't care I/O: Hi-Z 

110 









114 

NEe yPD4264165,4265165 

Recommended Soldering Conditions 

Please consult with our sales offices for soldering conditions of the ",PD42S16165L, 4216165L. 

Types of Surface Mount Device 

PPD426416SGS.426S16SGS: SO·pin plastic TSOP (n) (400 mill 



Hyper Page Mode (EDO) 
16M Dynamic RAM 

[S.Ov + 10%] 

115 
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NEe yPD42S16405,4216405 

Ordering Information 

Part number 
Access time 

(MAX.) 
Package Refresh 

/lPD42S1640SG3-S0 SO ns 26-pin plastic TSOP (II) CAS before RAS self refresh 

/lPD42S1640SG3-60 60 ns (300 mil) CAS before RAS refresh 

/lPD42S1640SG3-70 70 ns 
RAS only refresh 

Hidden refresh 

/lPD42S 1640SLA-SO SO ns 26-pin plastic SOJ 

/lPD42S 1640SLA-60 60 ns (300 mil) 

/lPD42S1640SLA-70 70 ns 

/lPD421640SG3-S0 SO ns 26-pin plastic TSOP (II) CAS before RAS refresh 

/lPD421640SG3-60 60 ns (300 mil) RAS only refresh 

Hidden refresh 
/lPD421640SG3-70 70 ns 

/lPD421640SLA-SO SO ns 26-pin plastic SOJ 

/lPD421640SLA-60 60 ns (300 mil) 

/lPD421640SLA-70 70 ns 
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NEe 

Block Diagram 

Vee 0----

GND 0----

AO 
to 

A11 

Clock 
Generator 

CAS before 
RAS Counter 

Row 
Address 
Buffer 

Column 
Address 
Buffer 

yPD42S16405,4216405 

Q; Memory "0 

8 co Cell 
Q) '" Array 0 0 

;= " 0 4,096 x 1,024 x 4 a: 1/01 
to 
1/04 



NEe HPD42S16405,4216405 

Input/Output Pin Functions 
The JlPD42S16405, 4216405 have input pins RAS, CAS, WE, OE, AO to A 11 and input/output pins 1/01 to 1/04. 

Pin name Input/Output Function 

RAS Input RAS activates the sense amplifier by latching a row address and selecting a 

(Row address strobe) corresponding word line. 

I! refreshes memory cell array of one line selected by the row address. 

I! also selects the following function. 

• CAS before RAS refresh 

CAS Input CAS activates data input/output circuit by latching column address and 

(Column address strobe) selecting a digit line connected with the sense amplifier. 

AOto All Input Address bus. 

(Address inputs) Input total 22-bit of address signal, upper 12-bit and lower 10-bit in sequence 

(address multiplex method). 

Therefore, one word is selected from 4,194,304-word by 4-bit memory cell 

array. 

In actual operation, latch row address by specifying row address and 

activati ng RAS. 

Then, switch the address bus to column address and activate CAS. 
- -

Each address is taken into the device when RAS and CAS are activated. 

Therefore, the address input setup time (tASR, tASC) and hold time (tRAH, tCAH) 

are specified for the activation of RAS and CAS. 

WE Input Write control signal. ---- -
(Write enable) Write operation is executed by activating RAS, CAS and WE. 

OE Input Read control signal. 

(Output enable) Read operation can be executed by activating RAS, CAS and OE. 

If WE is activated during read operation, OE is to be ineffective in the device. 

Therefore, read operation cannot be executed. 

1101 to 1104 Input/Output 4-bit data bus. 

(Data inputs/outputs) 1101 to 1104 are used to input/output data. 

121 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































