DATA SHEET

MOS INTEGRATED CIRCUIT

1PD42516405, 4216405

NEC

16 M-BIT DYNAMIC RAM
4 M-WORD BY 4-BIT, EDO

Description
The uPD42516405, 4216405 are 4,194,304 words by 4 bits CMOS dynamic RAMs with optional EDO.
EDO is a kind of the page mode and is useful for the read operation.
Besides, the pPD42516405 can execute CAS before RAS self refresh.
The pPD42516405, 4216405 are packaged in 26-pin plastic TSOP (ll) and 28-pin plastic SOJ.

Features

+ EDO (Hyper page mode)

+ 4194 304 words by 4 bits organization
+ Single +5.0 V £10 % power supply

+ Fast access and cycle time

Part b Fower i Access time R/W cycle time EDO (Hyper page mode)
art number consumplion (MAX.) (MIN.) cycle time (MIN.)
Active (MAX.)
1PD42816405-50, 4216405-50 550 mW 50 ns 84 ns 20 ns
1PD42516405-80, 4216405-60 495 mW 60 ns 104 ns 25 ns
1PD42516405-70, 4216405-70 440 mW 70 ns 124 ns 30 ns

+« puPD42S16405 can execute CAS before RAS self refresh

Part number

Refresh

Power consumption

Refresh cycle at standby (MAX.)

1PD42516405 4,096 cycles/128 ms CAS before RAS self refresh 1.4 mw
CAS before RAS refresh (CMOS level input)
RAS only refresh
Hidden refresh

1PD4216405 4,096 cycles/64 ms CAS before RAS refresh 5.5 mwW

RAS only refresh
Hidden refresh

(CMOS level input)

The information in this document is subject to change without notice.

Document No. M10068EJ5V0DS00 {5th edition)
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Ordering Information

Access time

Part number Package Refresh
(MAX)

#PD42816405G3-50-7JD 50 ns 26-pin plastic TSOP (I} CAS before RAS self refresh

4PD42816405G3-60-7JD 60 ns (300 mil) CAS before RAS refresh
RAS only refresh

uPD428168405G3-70-7JD 70 ns Hidden refresh

#PD42816405LA-50 50 ns 26-pin plastic S0J

4PD42516405LA-60 60 ns (300 mil)

#PD42516405LA-70 70 ns

#PD4216405G3-50-7JD 50 ns 26-pin plastic TSOP (I1) CAS before RAS refresh

4PD4216405G3-60-7JD 80 ns (300 mil) RAS only refresh
Hidden refresh

4PD4216405G3-70-7JD 70 ns

uPD4216405LA-50 50 ns 28-pin plastic SOJ

4PD4216405LA-60 60 ns (300 mil)

uPD4216405LA-70 70 ns




NEC 1PD42S16405, 4216405

Pin Configurations (Marking Side)

26-pin Plastic TSOP (lI) (300 mil) 26-pin Plastic SOJ (300 mil)
Ve O— 1 U 26—O GND Voo O— 1 O U 26—O GND
I/C1 O=—s] 2 25 f=—=0 1104 101 e 2 25 fe>0 1104
1102 Q=] 3 24 =0 1103 1102 O] 3 24 fe—0 1/03
WE O—> 4 EE 23 f«—C CAS WE O—=] 4 EE 23— CAS
RAS O—|5 gg 22 |l«—0 CE RAS O—= 5 gg 22— OE
A1 O—6 §£ 21— A9 A1 O—= 6 §£ 21— Ag
Al0O—>]8 ¢ 8 19|«—0 A8 AloC—>{8 e 19}«—C A8
ADO—>] g Eg 18 f—0 A7 A0 C—>| 9 18— A7
Al o—=] 10 170 AB Al O—>10 17}=—C a8
Az O—sl 11 16}—0 A5 A2 O—>f 11 16}«—C A5
AZO—> 12 15— A4 A3 O—>] 12 15f—0 A4
Vee O0— 13 14— GND Voo O— 13 14}—C GND

A0 to A11 : Address Inpuls
/01 to 1/04: Data Inputs/Outputs

RAS . Row Address Strobe
CAS . Column Address Strobe
WE . Write Enable

OE . Output Enable

Voo . Power Supply

GND . Ground
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Block Diagram
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Input/Output Pin Functions
The pPD42516405, 4216405 have input pins RAS, CAS, WE, OE, A0to A11 and input/output pins I/O1 fo I/104.

{Data inputs/outputs)

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.
It refreshes memory cell array of cne line selected by the row address.
It 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.
A0 to A1l 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 cperation, latch row address by specifying row address and
activating 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 held time {tran, tcan)
are specified for the activation of RAS and CAS.
WE Input Write control signal.
{Write enable) Write operation is executed by activating % CAS and WE.
OE Input Read control signal.
{Output enable) Read operation can be executed by activaling RAS, CAS and OE.
If WE is activated during read cperation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.
I/O1 to 1104 Input/Output | 4-bit data bus.

1/01 to I/C4 are used to input/output data.
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* Hyper Page Mode (EDQ)

The hyper page mode (EDQ) is a kind of page mode with enhanced features. The two major features of the
hyper page mode (EDO) are as follows.

1. Data output time is extended.
In the hyper page mode (EDO)}, the output data is held to the next CAS cycle’s falling edge, instead of the rising
edge. For this reason, valid data output time in the hyper page mode (EDO) is extended compared with the fast
page mode (= data extend function). In the fast page mode, the data output time becomes shorter as the CAS
cycle time becomes shorter. Therefore, in the hyper page mode (EDO), the timing margin in read cycle is larger
than that of the fast page mode even if the CAS cycle time becomes shorter.

2. The CAS cycle time in the hyper page mode (EDO) is shorter than that in the fast page mode.
In the hyper page mode (EDO), due to the data extend function, the CAS cycle time can be shorter than in the
fast page mode if the timing margin is the same.
Taking a device whose trac is 60 ns as an example, the CAS cycle time in the fast page mode is 25 ns while that

in the fast page mode is 40 ns.
In the hyper page mode (EDO), read (data out) and write {data in) cycles can be executed repeatedly during cne
RAS cycle. The hyper page mede (EDQ) allows both read and write operations during one cycle.

The following shows a part of the hyper page mode (EDO) read cycle. Specificationstobe observed are described
in the next page.

Hyper Page Mode (EDO) Read Cycle

_ V‘H_—\ —
RAS |, /

tHPec forr
—— Vi- 3
CAS Vi- / \\( 7/ /
torc
- =)
Address /" Row Col.A
ViL- N
| tRAC ;
[ 1an RCH
tcac i = teac tcac 1HRH+_‘_" twrz
— Vh- X
WE V\L—ZZ‘ZZ/ \_\_ T//
tocH tcHo tocH
> wet—— twez
toe toep toeA tcHo
Y \ £ i —
OF vi- K / SE / \
fcz 1o toLz toez toez
Y h i's 3 4 h| i -
l{e] Data out A Data out C Data out C E---l-ﬂ—iz-
2 Y 7 K 7
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Cautions when using the hyper page mode (EDO)

1. CAS access should be used to operate tnrc at the MIN. value.
2. Tomake |/Osto Hi-Zin read cycle, it is necessary to control RAS, CAS, W, OE as follows. The effective
specification depends on the state of each signal.

(1)

(2)

Both RAS and CAS are inactive (at the end of read cycle)

WE: inactive, OE: active

torc is effective when RAS is inactivated before CAS is inactivated.

torn is effective when CAS is inactivated before RAS is inactivated.

The slower of torc and torFr becomes effective.

Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - torz is effective.

Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
ﬁ, OE: active and either tran or trcH must be met «+-- twez and twrz are effective.

The faster of toez and twez becomes effective.

The faster of (1) and (2) becomes effective.

3. Inread cycle, the effective specification depends on the state of CAS signal when controlling data output
with the OE signal.

(1)
(2)

CAS: inactive, OE: active - tcHo is effective.
CAS, OE: active - tocH is effective.
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Electrical Specifications

+ All voltages are referenced to GND.
+ After power up (Voo = Veoming), wait more than 100 ps (RAS, CAS inactive) and then, execute eight CAS before

RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0 to +7.0 A
Supply voltage Voo -1.0 to +7.0 \')
Output current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0to +70 C
Storage temperature Tsig —55 to +125 C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described inthe operational section ofthis specification. Exposureto Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Veo 4.5 5.0 5.5 \Y
High level input voltage ViH 2.4 Voo + 1.0 v
Low level input voltage Vi -1.0 +0.8 A
Operating ambient temperature Ta 0 70 C

Capacitance (Ta =25 C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cit Address 5 pF
Ciz RAS, CAS, WE, OE 7

Data input/output capacitance Cuo l{e] 7 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. [ MAX.| Unit | Notes
Operating current lce RAS, CAS cycling trac = 50 ns 100 mA [1,2,3
trc = trc MmNy, 1o = 0 MA
trac = 60 ns S0
trac = 70 ns 80
Standby #PD42818405 lcoe RAS, CAS = Vinang, lo = 0 mA 2.0 mA
current RAS, CAS > Voo — 02V, lo = 0 mA 0.25
uPD4216405 RAS, CAS 2 VH N, lo = 0 mA 2.0
RAS, CAS > Vec—-02V, lo =0 mA 1.0
RAS only refresh current locs RAS cycling, CAS = Vi i) trac = 50 ns 100 mA [1.2,3 4
trc = tRopwiny, lo = 0 mA trac = B0 ns 90
trac = 70 ns 80
Operating current lcca RAS < ViLmax), CAS cycling trac = 50 ns 100 mA (1,2 5
{Hyper page mode (EDO)) thre = tHrc uing, lo = 0 MA trac = B0 ns 90
trac = 70 ns 80
CAS before RAS lces RAS cycling trac = 50 ns 100 mA 1,2
trc = trc (MINg, 0 = 0 MA
refresh current trac = 60 ns 90
trac = 70 ns 80
CAS before RAS lecs CAS before RAS refresh: tras < 300 ns 450 HA 1,2
long refresh current trc = 31.3 us
{4,098 cycles / 128 ms, RAS, CAS:
only for the uPD42518405) Vee— 0.2 V < ViH £ ViH (uaxy
oVvsVis02V
Standby: tras < 1 pus 600 HA 1,2
RAS, CAS2Voc—-02V
Address: Vi or Vi
WE, OE: VH
lo = 0 mA
CAS before RAS locr RAS, CAS: 250 HA 2
self refresh current trass = 5 ms
{only for the uPD42316405) Ve — 0.2 V € ViH <€ Vil vax)
ovsViLzoz2y
lo =0 mA
Input leakage current I Vi=0to 55V -10 +10 HA
All other pins not under test =0 V
QOutput leakage current low Vo=0to55V -10 +10 HA
Output is disabled {Hi-Z)
High level output voltage Vor lo=-5.0mA 24 V')
Low level output voltage VoL lo=+42 mA 04 \')

Notes 1.

2. Specified values are obtained with outputs unloaded.

lcct, lees, locs, loos and leos depend on cycle rates (trc and tHpc).

3. lcct and lces are measured assuming that address can be changed once or less during RAS < ViLmax,)
and CAS > ViH (i),
lccs is measured assuming that all column address inputs are held at either high or low.

5. lccs is measured assuming that all column address inputs are switched cnly once during each hyper
page (EDO) cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification

Vinpany = 24V

Viieaxy = 0.8V

* (2) Output timing specification
+ 1PD42516405-50, 4216405-50 + 1PD42516405-60, 4216405-60
+ PD42516405-70, 4216405-70

VorHmny =20V Vormny =24V

VoLmax) =08V VoLaxy= 0.4V

(3) Output loading conditions

Voo
820 O

I¥O

10
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Common to Read, Write, Read Modify Write Cycle

trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit [ Notes
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
Read / Write cycle time tre 84 - 104 - 124 - ns
RAS precharge time trp 30 - 40 - 50 - ns
CAS precharge time toen 8 - 10 - 10 - ns
RAS pulse width tras 50 10,000 80 10,000 70 10,000| ns 1
CAS pulse width tcas 8 10,000 10 10,000 12 (10,000 ns
RAS hold time thse | 10 - 10 - 12 - | ns
CAS hold time s | 38 | - | 40 | - | s0 | - | ns
RAS to CAS delay time treo 11 37 | 14 | 45 | 14 | 52 | ns | 2
RAS 1o column address delay time trao 9 25 12 30 12 35 ns 2
CAS to RAS precharge time tcre 5 - 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time tran 7 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tcan 7 - 10 - 12 - ns
OE lead time referenced to RAS toes 0 - 0 - 0 - ns
CAS to data setup time toLz 0 - 0 - 0 - ns
OFE to data setup time torz 0 - 0 - 0 - ns
OE to data delay time toen 10 - 13 - 15 - ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns
Refresh time uPD42516405 treF - 128 - 128 - 128 ms 4
1PD4216405 - 64 - 64 - 64

Notes 1. |n CAS before RAS refresh cycles, trasimax) is 100 us.
If 10 s < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trprs) is applied.
2. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
trap < traD (Max.) and trep < tRcD (MAX) trac max) trac max)
traD > traD (Max) and treo < treo (MAx) taa max s trap + tas mmax)
treo > troo (vax) toac mvaxs troo + toac max)

trap(vax)and troovax) are specified as reference pointsonly ; 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 trap = tRAD (Max.) and tReD = tRop (Max.) will not cause
any operation problems.

3. torrminy requirement is applied to RAS, CAS cycles.

4. This specification is applied only fo the uPD42816405.

11
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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 - 50 - 80 - 70 ns 1
Access time from CAS tcac - 13 - 15 - 18 ns 1
Access time from column address taa - 25 - 30 - 35 ns 1
Access {ime from OE toea - 13 - 15 - 18 ns
Column address lead time referenced to RAS traL 25 - 30 - 35 - ns
Read command setup time tres 0 - 0 - 0 - ns
Read command hold time referenced to RAS trRH 0 - 0 - 0 - ns 2
Read command hold time referenced to CAS tron 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 OF teHo 5 - 5 - 5 - ns 4

Notes 1. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
trap < trap (vax) and trop < tReo (mMax) trac tmax) trac vax
traD » trap mmax) and treo < treo (Max) fan maxy trao + taa mmax)
treo » trep (vax) fcac (max) treo + toac wax)

trapvax) andirep (max) 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 2 tRaD (vax.y and tReD 2> tren max) will not cause
any operation problems.

2. Either treH vy or tRrH vy should be met in read cycles.

3. toezmax) defines the time when the output achieves the condition of Hi-Z and is not referenced to VoH or
VoL

4. WE: inactive {in read cycle)
CAS: inactive, OE: active - tcHo is effective.
m, OE: active = tocH is effective.

12
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Write Cycle
trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. [ MAX. | MIN. | MAX. | MIN. [ MAX.
'WE hold time referenced to CAS twer 7 - 10 - 10 - ns 1
WE pulse width twp 8 - 10 - 10 - ns 1
'WE lead time referenced to RAS trwL 10 - 10 - 12 - ns
'WE lead time referenced to CAS towt 8 - 10 - 12 - ns
WE setup time twes 0 - 0 - 0 - ns 2
OE hold time o=k 0 - 0 - 0 - | ns
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hold time ton 7 - 10 - 10 - ns 3

Notes 1. twrmn, is applied to late write cycles or read modify write cycles. In early write cycles,

be met.

twer (mingy should

2. If twes = twes gminy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire

cycle.

3. tosoviny and toH (ming are referenced to the CAS falling edge in early write cycles. In late write cycles and

read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 50 ns trac = B0 ns trac = 70 ns
Parameter Symbol Unit | Note
MIN. [ MAX. | MIN. | MAX. | MIN. [ MAX.
Read modify write cycle time trwo 107 - 133 - 157 - ns
RAS to WE delay time tawo 64 - 77 - 89 - | ns | 1
CAS to WE delay time town 27 - 32 - 37 - | ns | 1
Column address to WE delay time tawo 39 - 47 - 54 - ns 1

Note 1. Iftwcs>1twcsminy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.

If tRwD = tRwD (MM, towD > towb (MIN Gy, tAwD = tawp viny and toPwp > topwo (M, the cycle is a read modify write

cycle and the data out will contain data read from the selected cell. If neither of the above conditions is

met, the state of the data out is indeterminate.

13
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Hyper Page Mode (EDO)

trac = B0 ns trac = B0 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. [ MAX. | MIN. | MAX. | MIN. [ MAX.
Read / Write cycle time tHre 20 - 25 - 30 - ns 1
RAS pulse width trase 50 |125,0001 &0 |125,0001 70 (125,000 ns
CAS pulse width tHeas 8 10,000 10 10,000 12 (10,000| ns
CAS precharge time tep 8 - 10 - 10 - ns
Access time from CAS precharge tace - 30 - 35 - 40 ns
CAS precharge to WE delay time toPwo 41 - 52 - 59 - ns 2
RAS hold time from CAS precharge trHCP 30 - 35 - 40 - ns
Read modify write cycle time tHPRWC 52 - 66 - 75 - ns
Data output hold Time toHe 5 - 5 - 5 - ns
OE to CAS hold time tocn 5 - 5 - 5 - | ns | 3
OE precharge time toer 5 - 5 - 5 - ns
Qutput buffer turn-off delay from WE twez 0 10 0 13 0 15 ns | 4,5
WE pulse width twez 8 - 10 - 10 - ns 5
Output buffer turn-off delay from RAS torr 0 10 0 13 0 15 ns | 4,5
Output buffer turn-off delay from CAS torc 0 10 0 13 0 15 ns | 4,5

Notes 1. tirc min; is applied to CAS access.

2. If twes = twes iainy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. IftAwp =trwb MmN, towD > towb (MIN., tawD = tawp ¢ming and tepwp > tepwp ming, the cycle is a read modify
write cycle and the data out will contain data read from the selected cell. If neither of the above conditions
is met, the state of the data out is indeterminate.

3. WE: inactive (in read cycle)

CAS: inactive, OE. active -+ teHo is effective.
(ﬁ, OE: active - tocH is effective.

4. torcmax), forr max ) and twez max) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von or VoL.

5. Tomake I/Osto Hi-Zin read cycle, it is necessary to control m, C_S, W, OE as follows. The effective
specification depends on state of each signal.

(1) Both RAS and CAS are inactive (at the end of the read cycle})
WE: inactive, OE: active
torc is effective when RAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
The slower of torc and torr becomes effective.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - toez is effective.
Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
ﬁ, OE: active and either trrH or tRcH must be met =+ twez and twrz are effective.

The faster of toez and twez becomes effective.
The faster of (1) and (2) becomes effective.

14
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Refresh Cycle
trac = 50 ns lrac = B0 ns lrac = 70 ns
Parameter Symbol Unit | Note
MIN. | MAX. | MIN. | MAX. | MIN. [ MAX.
CAS setup time tosr 5 - 5 - 5 - ns
CAS hold time (CAS before RAS refresh) torm | 10 - 10 - 10 - ns
RAS precharge CAS hold time trrc 5 - 5 - 5 - ns
RAS pulse width (ﬁs before RAS self refresh) trass 100 - 100 - 100 - ius 1
RAS precharge time (ﬁs before RAS self refresh) trprs 90 - 110 - 130 - ns 1
CAS hold time (CAS before RAS self refresh) tors -50 - -50 - -50 - ns 1
WE setup time twsr 10 - 10 - 10 - ns
WE hold time twr | 15 - 15 - 15 - | ns

Nete 1. This specification is applied only to the pPD42816405.

15
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Read Cycle
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Early Write Cycle

RAS

CAS

Address
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Late Write Cycle
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Read Modify Write Cycle

trwe
B tras o e trp s
SOV N / _
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tere | treo N trsH . L teen .
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t
tc:Lz tosz
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Hyper Page Mode (EDO) Read Cycle

RAS

CAS

Address

e}

Remark

20

trase tre
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Vie — . —
Vi— \ \_
. tosn N - trpc R -
torp troo . tHeas ; « tcp e tHoas . e fcr ol le tHcas . " torn .
Vik— y / \ / \ 7 z
Vi— / \\ 7 \: 1Z X 1/ / \
traD B tRaL toFr
tasr| |tran  ftasg toaH tasg| | toa irsc| | toan N torc
i > (-
ViH— r 2 L -
vie Row X X Col. . cd j@ Col. |
|
tron
tres Y| bwez
- B P
ViH— 7 X
Vi— z Z z z {_/ S //
twez
L tooH tace N tace . toro
v toEa . tan N _ taa N
= tolz b - i 3
vie. AN e <o 0 N\
!_ trac .
- taa N
 loac N DHE DHC . foez
< toLz .
Vor- Hi-Z 2 X 7 y '3 \
VoL ~TTTmmmmmmmmmmsmsesmsmssmsaees {y‘ Data out 7}--<>§‘ Data out 7}--&( Data out 1}---

In the hyper page mode (EDQ)J, read, write and read modify write cycles are available for each of the

consecutive CAS cycles within the same RAS cycle.



NEC 1PD42S16405, 4216405

Hyper Page Mode (EDO) Read Cycle (WE Control)

trasp tre
trrcP
—  Mh=- - N, X
RAS Vi— \ Z Y
- tesH N o tAsH
"tﬁﬁ ; treo .. theas ; reas, thcas teen
— ViH— Y S — 7 <
ohS -/ \ / N/ N/ /N
_trap _ tra R
bash| tman laso | toad | Jrse | toan ase —I-—rtCAH
ViH— r L i
Address Row Col. Col. Col.
ViL— - 2 ‘ L
tRcH
twez twrz ™ twez
tIRCS t troH trRcs B tRHﬂ ]
= RCH» = tres L - >
— Vih- \ <
WE vi- L LSS tj !K‘\ x\ Xt /
tocH :
toea i ‘tCHO - twEZ
toLz
— Vin— [
S ANRAANARNRN AN
‘- trac N || LOFR
‘ « tan N < tan N _‘ tan . Jore
) _ toac : twez tcac twez toag ' toer
: toz . tc.z toLz b
Vori— Hi-Z Hi-Z Hi-Z "
Vo vgf- """""""""""""""" {y Data out pr===== Data out r===s= Dataout  Jr===s==

Remark Inthe hyper page mode (EDO), 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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Hyper Page Mode (EDO) Read Cycle (OE Control)

trasp tre
RAS Vii— SS . trHCP -/_l 3
ViL- r 7
o tosH . . tHre ol e tRsH _
tcrp trco tHoas tcp tHeas jle) tHoas toen
N r L'
CAS / \ / N / \
5 7 A 7' A ¥,
1RaL 10FC_
tcan tasc| | tcan tasc| | toan +|-1or3
[t
N N . B
Address LA Col.B Col.C
J 7 AV W —
trac
1aa 4 taa treH
feac _JCAC foes | tRRH
— 1cac L
e e NN
tcHo tocH
tcHo
focH | [ {ace T face
toEa foep foep {oep tocH 1CH(_’
— V- \ r y i \ 4 \ y 3
= v MWAMMMNMNY L7 NN WA\
tolz * -
toz loEZ 1(’5 toez foez
- i - Y X y b ' A\ o
o) . l-ll -:Z ----------- Data out AE----- Data out B Data out C i--l-ﬂ--z-
VoL- E F K 7

Remark In the hyper page mode (EDO), 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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Hyper Page Mode (EDO) Early Write Cycle

trasp L tme
BAS ViH- S\ . trHcP _}l Y
Vi- N 7 \
_= tosH . . tHPc . e trsH .
tore « trco . tHoas . tcp tHoas teP tHoas « toPn .
s VH ! N\ 7 Y
cAs " _/ \} J \ L \ 1( / \
Lo . traL .
tasr| [trad tasc) tean tasc tcan tasc | toan
e
Viee 7 y \ s
7 / A
twes . twon twes || twon twos| | bwon
Vi ) il
R SAN\\\\\ N 20 W 2 N 7////// /4
‘tD_Sl_ tod fos toH tos toH
Vi . \/\/ . \/\/ . VVVVVVVVV
v m paain XXX) CX XN
Remarks 1. OE: Don't care

2.

the consecutive CAS cycles within the same RAS cycle.

In the hyper page mode (EDO), read, write and read modify write cycles are available for each of
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Hyper Page Mode (EDO) Late Write Cycle

trasp o fee
- trHcP e ——
BAS Vi _\\ « . X_!
Vi " / \ —
_ tosH N - thrc L trsH
tere| | troo . tHoas tep | . thoas | ter || tHoAs _ foen
YU I L ; ; 4 \ 7 X
CAS \
Vi- \\‘ F \; ;/ \c J/ /
tRap . traL .
tasr| |tran | tasc tean tasc tcaq tasq o
l“—b 1—'1 had Lo ot—ie >
Vii- 4 4 y
Address Vi m Row ;KX Col. Col. Col.
~ \Y ¥,
towL tow towL
- tRwL .
- tres . twp " tros . twe - trcs . twe
= Vi ' \ / \ 4 —\
Ll \; ]! \ \_ /[
toen toen toen

M M
= L V V ARRARRARNANY

toeo tos | | toH toED tos toH toep tos toH

0 0 oo e (Y T Y e YA o YOCKXRXRX

Remark In the hyper page mode (EDO), 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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Hyper Page Mode (EDO) Read Modify Write Cycle

RAS

CAS

Address

fe

YO

Vi
Vi

Vi

Vi
Vi~

Vin-
Vi

Vin-
Vi

Remark

_ trase N tre
\
|y 7 ;
tHPRWG
tonp) trco tHoas tep tHoas N tcr tHoas _ teen
Y Z— S | 7 X
_/ \\c JZ \t Jz \: 7// \
< tras traL
tasr| [tran tasc toan tasc tcaH tasc| | toan o
ot o —3ee 2o
b | 4 4
Row Ky Col. Col. Col.
¥ |y \Y |y
< trwo | : tce, topwn * b teown  , towr
tawp tow tawp tow tawo tRwL
tros[” ] towo | [twe, tRecs towo [ twe  ([drcs towo 7 [Hwe
'a !\ !\ r 1\
a tan U taa taa _
N toac toen I [ teac toeq [ toag) toen
toea toea toea
4 « > - i 4 Y
AW/ A\ \Y [ NN
toeo toiz toen fcz| |toen

consecutive CAS cycles within the same RAS cycle.

In the hyper page mode (EDQO), read, write and read modify write cycles are available for each of the
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Hyper Page Mode (EDO) Read and Write Cycle

. trasp N tre
_— trHcP ———
N Vin— < >
RAS v, _ \ / \
tesH tHPc =
f‘tﬁi . tROD ticas | tee tHoas o foP ; toas o o o
— V- N " ot . 4 N
CAS vy, _ j Q / N IZ NN / / N\
trap < tRaL .
tasr| [tran  [tasd] fcan fasc| | tcan tasc tean
(o i ot - L ot — [ — 2 ot —i
ViH— 4 N r \ v N\ L 'y "\
Address Row Col. Col. Col.
Vi— N F " 7 = N
trcs treH
v 7 > twos_| | twon
_ He - » % >
NI, N L/
. focH tace _ |tcHo
_toea _ tan
= Vh- torz) 4 X
SERAENANNNANNNNNN Y e ZERNNNNNNNNNNNNY
|= trac . toEz|
- tAA L
tcac ‘tgtc twez
< toLz .
Vori- Hi-Z / Y \ Hi-7
l{e] VoL =temmmmremrmssemsre e gy( Data out 1}.<X Data outj} e
tos foH
o T L i y‘ T
Vi {X Daain )

Remark Inthe hyper page mode (EDO), 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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CAS Before RAS Self Refresh Cycle (Only for the pPD42516405)

trass trPS

ViH- \ 4 X

Vi S i IZ LC—R:E- \

N

RAS

toHs o fen
tcsr
—  VH- !
CAS Vi \ « \

1 H T
twsr| |twHR

w o /7 AN JA111EELERRRRRRRRRRRRNNY

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

Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with
long RAS only refresh (both distributed and burst}, the following cautions must be observed.

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 4,096 times within a 64 ms interval just before and after setting CAS before
RAS self refresh.

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh 4,096 times within a 64 ms interval just before and after setting CAS before RAS self refresh.

(3) If trasseuin) is not saisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 ps), CAS before
RAS refresh cycles will be executed one time.
If 10 ps < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (taps) is applied.
And refresh cycles (4,096/128 ms) should be met.

For details, please refer to How to use DRAM User's Manual.
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CAS Before RAS Refresh Cycle
trc nle trc -
B tras L trr L tras L trp _
Y | 4
RAS
Vi \‘ 7& %‘ k fCHP\—
tcsr tcHr trrc tosr tcHr trrc tern
e T\ Y Y Y
CAS v 5 7/ \\c 7/ \ / \
twsr . twHR N twsr twHr
Ve ! '4 \
v v [//] \ / ALLALRRRRRRRANY

Remark Address, OE: Dont care |/O: Hi-Z
RAS Only Refresh Cycle
‘ tre e trc -
- tRas o le trP e tras o e tre .
s Ve N * \ 4 b
RAS Vi S‘ &( JZ \
tcre
trrc [
_teap * teen
Vi 4 4 h!
CAS Vi- / \_/ \
tasr tran tasn - trar -
s \
. BEEED 50008

Remark WE, OE:
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Hidden Refresh Cycle (Read)

Ao VH-
CAS Vi

Vib-

Address Vi

e VH-
WE Vi-

e VIH—
VIL—

tra trc
=_ tras N ‘tR_P:=_ tras o L P j
:tCRP . trco oy RS0 . foHr . toen .
?l \_\ \t 12! E\_
tasr : tR.::AD_ —:bfc‘ - tcan
mji_. Row EOE Col.
tren
tros b [ twez
i L\
: toes " . twez
\\\\\\\\\\\ AN Z AN
EEZ torc ‘tOFR
toz toez "
torz
S » Lo S .}XX Data cut SRR
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Hidden Refresh Cycle (Write)

- RC RC >
- RAS - RP - RAS ! RP
— Vih \
RAS \ ) N\ )

torp | | troo otRsH . feum | torn

[

ViH 4 \

CAS Vi 7

/‘
‘/
o~

ASGC GAH
_ i y r \
Vi 5 7 7

twsr twhr

e e,
EEINNNNANNNY ZZ2BRN\N\ NN\ NN\

o . XXCRIRHXHNH >~ XCXRXHRXHRXRUXHXHXHXHKXNX,

Remark OE: Don't care
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Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

trc
tras , trp

- ol >
s7e ViH- k
RAS Vi- \( \_

trrc tcrp

tosr| |toHr

mzﬂfﬁ/ N /

L]
™~

twsr| |twhr

we v\ ITITTTITITITTTTTTTT 7T 7777777

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

Test Mode

M

@

@)

)

By using the test mode, the test time can be reduced. The reason for this is that, the memory emulates the

x 16-bit organization during test mode. Don'’t care about the input levels of the CAS input A0, A1.

Setting the mode
Executing the test mode cycle (WE, CAS before RAS refresh cycle) sets the test mode.

Write/read operation
When either a "0” or a "1” is written to the input pin in test mode, this data is written to 16 bits of memory cell.

Next, when the data is read from the output pin at the same address, the cell can be checked.

Output ="1": Normal write (all memory cells)
Output ="0": Abnormal write

Refresh
Refresh in the test mode must be performed with the RAS / CAS cycle or with the WE, TAS before RAS refresh
cycle. The WE, CAS before RAS refresh cycle use the same counter as the CAS before RAS refresh’s internal
counter.

Mode Cancellation
The test mode is cancelled by executing one cycle of RAS only refresh cycle or CAS before RAS refresh cycle.
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Package Drawings

26PIN PLASTIC TSOP(II) (300 mil)

26
HHHBHHBHA

14
HHHHHAH

L/
+

I?HHHHH

A

BHEHHHBEH
13

detail of lead end

H
I
J
| |
© \ ' al
| | | | | |
’ TML— LA -
N —~
B L
D
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.21 mm {0.002 inch) of A 17.36 MAX.  0.884 MAX.
its true position (T.P.) at maximum material condition. B 1.06 MAX. 0.042 MAX.
c 1.27(T.P)  0.050 (T.P)
+0.08
D 0.42_0_07 0.01710.003
E 0.1+0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 9.22+0.2 0.363+0.008
| 7.62+0.1 0.300+0.004
+0.009
J 0.8+0.2 0'031—0.008
+0.025
K 0.145_0_015 0.00610.001
+0.004
L 0.510.1 0.020_0_005
M 0.21 0.009
N 0.10 0.004
ot+7° o+7°
P 3l 3L,
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26 PIN PLASTIC SOJ (300 mil)

26

14
i mimimimimim] i mimimimimim]

N/
+

Iy Ny Ny Ny I_II_II_II_II_II_SI

NOTE

Each lead centerline is located within 0.12 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS

INCHES

+0.20 +0.008

B 17.3_0_25 0.681_0_010

C 7.62 0.300
+0.009

D 8.4710.2 0.333*0-003
+0.006

E 1.03t0.15  0.041+0-80°

F 0.74 0.029

G 3.5+0.2 0.138+0.008

H 2.545%0.2 0.100+0.008

| 0.8 MIN. 0.031 MIN.

J 26 0.102

K 1.27 (T.P.) 0.050 ({T.P.}
+0.004

M 0.40+£0.10 0.015_0_005

N 0.12 0.005

P 6.731£0.2 0.265+0.008

Q 0.10 0.004

T R0.85 R0.033

+0.10 +0.004
u 0.20+348 o.008+5-304

S26LA-300A-1
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* Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for scldering conditions of the
pPD42516405, 4216405.

For more details, referto our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”
(C10535E).

Please consult with our sales offices in case other soldering process is used, or in case the scldering isdone
under different conditions.

Types of Surface Mount Device

1PD42516405G3-7JD, 4216405G3-7JD: 26-pin plastic TSOP () (300 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 "C or lower, IR35-107-3
Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNete
{10 hours pre-baking is required at 125 "C afterwards)

VPS Peak temperature of package: 215 'C or lower, VP15-107-3
Reflow time: 40 seconds or less (200 “C or higher),
Number of reflow processes: MAX. 3
Exposure limit :7 daysNete
{10 hours pre-baking is required at 125 "C afterwards)

Partial heating method Teminal temperature: 300 "C or lower,

Time: 3 seconds or lower {Per side of the package).

Nete Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 "C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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pPD42S16405LA, 4216405LA: 26-pin plastic SOJ (300 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 "C or lower, IR35-207-3
Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 3

Exposure limit: 7 daysNote

{20 hours pre-baking is required at 125 "C afterwards)

VPS Peak temperature of package: 215 'C or lower, VP15-207-3
Reflow time: 40 seconds or less (200 "C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNote
{20 hours pre-baking is required at 125 "C afterwards)

Partial heating method Teminal temperature: 300 "C or lower,

Time: 3 seconds or less (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 "C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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[MEMO]
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[MEMO]
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[MEMO]
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NOTES FOR CMOS DEVICES

(@) 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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[MEMO]

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

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. No license, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual propetty rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard”, "Special”, and "Specific”. The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance procgram” for a specific application. The recommended applications of
a device dependon its quality grade, as indicated below. Customers must check the quality grade of each device
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:  Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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