NEC

DATA SHEET

MOS INTEGRATED CIRCUIT

1PD42S16405L, 4216405L

3.3V OPERATION 16 M-BIT DYNAMIC RAM
4 M-WORD BY 4-BIT, EDO

Description

The uPD42S16405L, 4216405L are 4,194,304 words by 4 bits CMOS dynamic RAM with optional EDO.
EDO is a kind of the page mode and is useful for the read operation.

Besides, the uPD42S16405L can execute CAS before RAS self refresh.
The uPD42S16405L, 4216405L are packaged in 26-pin plastic TSOP (II) and 26-pin plastic SOJ.

Features

+ EDO (Hyper page mode)
+ 4,194,304 words by 4 bits organization

+ Single +3.3 V £0.3 V power supply

+ Fast access and cycle time

Part b Power i Access time R/W cycle time EDO (Hyper page mode )
art number consumpion (MAX.) (MIN.) cycle time (MIN.)
Active (MAX.)
uPD42516405L-A50, 4216405L-A50 550 mW 50 ns 84 ns 20 ns
uPD42S16405L-A60, 4216405L-A60 324 mW 60 ns 104 ns 25 ns
uPD42S16405L-A70, 4216405L-A70 288 mW 70 ns 124 ns 30 ns

« uPD42S16405L can execute CAS before RAS self refresh

Part number

Refresh cycle

Refresh

Power consumption
at standby (MAX.)

uPD42S16405L

4,096 cycles/128 ms

CAS before RAS self refresh
CAS before RAS refresh
RAS only refresh

Hidden refresh

0.54 mW
(CMOS level input)

uPD4216405L

4,096 cycles/64 ms

CAS before RAS refresh
RAS only refresh
Hidden refresh

1.8 mW
(CMOS level input)

The information in this document is subject to change without notice.
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NEC 11PD42516405L., 4216405L

* Ordering Information

Part number Access time Package Refresh
(MAX.)

uPD42516405LG3-A50-7JD 50 ns 26-pin plastic TSOP (II) CAS before RAS self refresh

LPD42S16405LG3-A60-7JD 60 ns (300 mil) CAS before RAS refresh
RAS only refresh

HPD42S16405LG3-A70-7JD 70 ns Hidden refresh

HPD42S16405LLA-A50 50 ns 26-pin plastic SOJ

1PD42S16405LLA-AB0 60 ns (300 mil

HPD42S16405LLA-A70 70 ns

HuPD4216405L.G3-A50-7JD 50 ns 26-pin plastic TSOP (llI) CAS before RAS refresh

1PD4216405LG3-A60-7JD 60 ns (300 mil RAS only refresh
Hidden refresh

uPD4216405LG3-A70-7JD 70 ns

uPD4216405LLA-A50 50 ns 26-pin plastic SOJ

1PD4216405LLA-ABO 60 ns (300 mil

HPD4216405LLA-A70 70 ns
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NEC 1PD42S16405L, 4216405L

Pin Configurations (Marking Side)

26-pin Plastic TSOP (II) (300 mil) 26-pin Plastic SOJ (300 mil)
Vee O— 1 26 —O GND Vee O—] 1 O 26 ——O GND
/01 O<—>{ 2 25 |«—>0O 1/04 /01 O] 2 25 |«—>O 1/04
1/02 O<—>{ 3 24 |«~—>0 1/03 1/02 O<—>| 3 24 |«—=0 1103
WE O— 4 TE 23|«—0O CAS WE O—| 4 TE 23 [«—O CAS
RAS O—> 5 €8 22|«—0O OE RAS O—= 5 g8 22 |«—0O OE
NN NN
A11O—> 6 2 21 f«—0 A9 A11O0—={6 o2 21 |[«—0 A9
52 52
(D= (=]
- o r o
A10O—~ 8 256 19|«—0 A8 A10O—>|8 gy 19«0 A8
W >
AOO—=] 9 %": 18 |«—0 A7 A0 O— 9 18|«—0 A7
A1 O—> 10 © 17 |«—O A6 A1 O—= 10 17 |«—0 A6
A2 O—> 11 16}«—0 A5 A2 O—= 11 16 |l—0 A5
A3 O—>{ 12 15f«—0 A4 A3 O—>] 12 15 [«—0O A4
Veec O— 13 14|—O GND Vec O—] 13 14|—O GND

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

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

OE : Output Enable

Vce : Power Supply

GND : Ground
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NEC 1PD42S16405L, 4216405L

Block Diagram
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NEC 1PD42S16405L, 4216405L

Input/Output Pin Functions
The uPD42S16405L, 4216405L have input pins RAS, CAS, WE, OE, A0 to A11 and input/output pins /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.
It refreshes memory cell array of one 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.

AO to A11 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
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 hold 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 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.

/01 to 1/04 Input/Output 4-bit data bus.

(Data inputs/outputs) 1/01 to 1/O4 are used to input/output data.
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NEC 1PD42S16405L, 4216405L

Hyper Page Mode (EDO)

The hyper page mode (EDO) 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 (EDQ), 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 one
RAS cycle. The hyper page mode (EDO) allows both read and write operations during one cycle.

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

Hyper Page Mode (EDO) Read Cycle

— V- \
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torc
ViH—
Address " XX Row ><>j‘ Col A ColB Col.C

IL— N

| trac

[« ™ tan tan treH

fcac ! tcac tcac tran|e twrz

— V- !

WE ViL— z z z z z / \'T 7//
tocH tcHo tocH ez
toea toep toer | toea tcro

— Vi (_J& A 3

OE ViL— \( /7 N \\\\

toz
toz tone toez torz toez toez
_ i A X A / \ A \ i-

/o xOH S » 1 A Data out A mDataoutB —-—— DataoutCE— DataoutCE—-l—i-'--Z-

oL— 2 N7
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NEC 1PD42S16405L, 4216405L

Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate tHrc at the MIN. value.
2. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, 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 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)
WE, OE: active and either trrH or trRon 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) CAS: inactive, OE: active - tcHo is effective.
(2) CAS, OE: active - tocH is effective.
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NEC 1PD42S16405L, 4216405L

Electrical Specifications
« All voltages are referenced to GND.
« After power up (Vcc > Veeming), wait more than 100 us (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 VT -0.5to +4.6 \%
Supply voltage Vee -0.5to +4.6 \
Output current lo 20 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0 to +70 ‘C
Storage temperature Tsig -55to +125

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. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vce 3.0 3.3 3.6 \%
High level input voltage Vi1 2.0 Vce + 0.3 \
Low level input voltage ViL -0.3 +0.8 Vv
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
Cie RAS, CAS, WE, OE 7

Data input/output capacitance Cio Ie] 7 pF
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NEC

uPD42S16405L, 4216405L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current lcct RAS, CAS cycling trac = 50 ns 100 mA (1,2, 3
trc = tre (viny, lo = 0 mA
trac = 60 ns 80
trac = 70 ns 70
Standby uPD42S16405L lccz RAS, CAS = ViH Ny, lo = 0 mA 0.5 mA
current RAS, CAS = Vec — 0.2 V, lo = 0 mA 0.15
uPD4216405L RAS, CAS 2 ViHiny, lo =0 mA 2.0
RAS, CAS 2Vecc— 02V, lo=0mA 0.5
RAS only refresh current lccs RAS cycling, CAS > ViH (uin) trac = 50 ns 100 mA |1,2,3 4
trc = tre Ny, lo = 0 mA trac = 60 ns 80
trac = 70 ns 70
Operating current lcca RAS < ViLvax), CAS cycling trac = 50 ns 100 mA [1,2,5
(Hyper page mode (EDO)) thpc = thpc (Miny, lo = 0 MA tnc = 60 ns 90
trac = 70 ns 80
CAS before RAS lccs RAS cycling trac = 50 ns 100 mA 1,2
trc = trRcminy, lo = 0 MA
refresh current (MIN,) trac = 60 ns 80
trac = 70 ns 70
CAS before RAS lccs CAS before RAS refresh: tras < 300 ns 450 uA 1,2
long refresh current tre = 31.3 us
(4,096 cycles / 128 ms, RAS, CAS:
only for the uPD42S16405L) Veec — 0.2 V < ViH < ViH (uax)
ov<svi<02V
Standby: tras < 1 us 500 HA 1,2
RAS, CAS > Vec - 0.2V
Address: Vin or ViL
ﬁ, OE: Vm
lo =0 mA
CAS before RAS lecr RAS, CAS: 200 uA 2
self refresh current trass = 5 ms
(only for the uPD42S16405L) Vee — 0.2 V £ Vin < ViH (vax,)
ov<sVvi<o2V
lo=0mA
Input leakage current I8 Vi=0to 36V -5 +5 HA
All other pins not under test =0 V
Output leakage current lo ) Vo=01t0 36V -5 +5 uA
Output is disabled (Hi-Z)
High level output voltage Vo lo=-2.0 mA 24
Low level output voltage Vou lo=+2.0 mA 0.4

Notes 1.

Icci, lces, Icca, Iccs and leccs depend on cycle rates (trc and tHprc).

2. Specified values are obtained with outputs unloaded.

3. lcct and Iccs are measured assuming that address can be changed once or less during RAS < ViL(vax)
and CAS > ViH (MiN).
4. Iccs is measured assuming that all column address inputs are held at either high or low.

5. lcca is measured assuming that all column address inputs are switched only once during each hyper
page (EDO) cycle.
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NEC 1PD42S16405L, 4216405L

* AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions
(1) Input timing specification (2) Output timing specification
ViH MmNy =20V --------------- VoH (viny =2.0V

VoL (vax) =0.8V

ViL max) =0.8V--ommmeeeo |

—>—l— —>—i—
tr=2ns tr=2ns
(3) Output load condition
Vce
1,180 Q
110
100 pF 870 Q

‘1

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 trc 84 - 104 - 124 - ns
RAS precharge time trP 30 - 40 - 50 - ns
CAS precharge time tcpn 7 - 10 - 10 - ns
RAS pulse width tras 50 (10,000| 60 [10,000| 70 |10,000| ns 1
CAS pulse width tcas 7 10,000 10 10,000 12 10,000 ns
RAS hold time trsw 10 - 15 - 20 - | ns
CAS hold time tosH 38 - 45 - 50 - | ns
RAS to CAS delay time trcp 11 37 14 45 14 52 | ns | 2
RAS to column address delay time traD 9 25 12 30 12 35 ns 2
CAS to RAS precharge time tcrp 5 - 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time trAH 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 teLz 0 - 0 - 0 - ns
OE to data setup time towz 0 - 0 - 0 - ns
OE to data delay time toeD 10 - 13 - 15 — ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns
Refresh time uPD42S16405L trRer - 128 - 128 - 128 ms 4
uPD4216405L - 64 - 64 - 64
10
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NEC

uPD42S16405L, 4216405L

Notes 1. In CAS before RAS refresh cycles, trasmax,) is 100 us.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
2. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < trap (Max) and trep < trReb (wax) trRAC (MAX.) trRAC (MAX.)
trap > traD (Max) and trep < trep (max) taa (vax) trAD + taa (MAX)
trep > tReD (wax) tcac max,) trep + tcac (max)
traD (Max.) and tRcb (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 trap > trap (Max,) and trep > trep (vax.) will not cause
any operation problems.
3. tcre (M) requirement is applied to RAS, CAS cycles.
4. This specification is applied only to the uPD42S16405L.
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 - 60 - 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 time 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 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 toHo 5 - 5 - 5 - ns | 4
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
traD < tRAD (Max) and trep < trep (vax) tRAC (MAX.) trac (MAX.)
trap > trap (Max) and treo < trep (ax) tAaA (MAX ) trAD + tAA (MAX)
trep > tReD (Max) tcac (vax,) trop + tcac (max)
trAD (Max.) and trcD (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 trap > traD (wax) and trebp > trep (Max) Will not cause
any operation problems.
2. Either trcH (MiNy Or tRRH (MIN,) 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 Vor or
VoL.
4. WE: inactive (in read cycle)

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

11
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NEC 1PD42S16405L, 4216405L

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 twen 7 - 10 - 10 - ns 1
'WE pulse width twe 7 - 10 - 10 - ns | 1
'WE lead time referenced to RAS trwL 10 - 15 - 20 - ns
'WE lead time referenced to CAS towL 7 - 10 - 12 - ns
‘WE setup time twes 0 - 0 - 0 - ns 2
OE hold time toen 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. twp(min)is applied to late write cycles or read modify write cycles. In early write cycles, twcH (viny should
be met.
2. If twes > twes (viNy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos(MmiN) and toH (viny 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 = 60 ns trac = 70 ns
Parameter Symbol Unit | Note
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.
Read modify write cycle time trwe 107 - 133 - 167 - ns
RAS to WE delay time trwD 64 - 77 - 89 - ns 1
CAS to WE delay time towp 27 - 32 - 37 - ns | 1
Column address to WE delay time tawp 39 — 47 — 54 — ns 1

Note 1. Iftwcs>twesminy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwb > tRwD (MIN.), tcwD > tcwb (MIN.), tAwD > tawb (MiN.) and tcpwp > tcPwp (MiN), 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.

12
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NEC 1PD42S16405L, 4216405L

Hyper Page Mode (EDO)

trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.
Read / Write cycle time tHrc 20 - 25 - 30 - ns 1
RAS pulse width trasp 50 |125,0000 60 |125,000f 70 |125,000( ns
CAS pulse width tHcAs 7 10,000 10 10,000 12 10,000| ns
CAS precharge time tcp 7 - 10 - 10 - ns
Access time from CAS precharge tacp - 30 - 35 - 40 ns
CAS precharge to WE delay time tcPwp 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 toep 5 - 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 10 0 13 0 15 ns | 45
WE pulse width twrz 7 - 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. turc (i, is applied to CAS access.

2. If twes 2 twes (MiNy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwbp > trwD (MIN.), tcwD > tcwb (MIN.), tawb > tawp (viN) and tcpwp > tcpwp (MiIN.), 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 === tcHo is effective.
CAS, OE: active - tocH is effective.

4. torc (vax,), torr (vax,) and twez (vax.) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vou or VoL.

5. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, 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)
WE, 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.

13
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NEC 1PD42S16405L, 4216405L

Refresh Cycle

trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit | Note
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.
CAS setup time tcsr 5 - 5 - 5 - ns
CAS hold time ((TS before RAS refresh) tcHR 10 - 10 - 10 - ns
RAS precharge CAS hold time trrc 5 - 5 - 5 - ns
RAS pulse width (C_AS before RAS self refresh) trass 100 - 100 - 100 - us 1
RAS precharge time (C_AS before RAS self refresh) trPs 90 - 110 - 130 - ns 1
CAS hold time (m before RAS self refresh) tchHs -50 - -50 - =50 - ns 1
WE setup time twsr 10 - 10 - 10 - ns
WE hold time twir | 15 - 15 - 15 - ns

Note 1. This specification is applied only to the uPD42S16405L.

14
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NEC

uPD42S16405L, 4216405L

Read Cycle
trc
tra: trp
—— V- \ \
RAS \t
tcs
tcrr tre trsi tcpl
tca
——  VH-— 4 N 4
CAs " / \\ /
tral 1
t traH | SC tcal
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NEC

uPD42S16405L, 4216405L

Early Write Cycle

RAS

CAS

Address

11O

trc

tras trp
Vih- \ } \'
Vi- \( 7 ~
tcsH
tcrp trcD trsH tcpN
ViH- / \ tcas 7 i
Vi- _/ \ \-‘ 7/ / \
traD
tasr| | tran tasc tcan
[ [

Row
Vi- \ y t

Col.

twes

TN |

tweH

(RRXXCRXXOCKXOCKRXXK

I

tos

toH

Vih-
Vi-

Data in

(XORRRRRRXXXXXKX

Remark OE: Don’t care
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NEC

uPD42S16405L, 4216405L

Late Write Cycle

trc
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t

!
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NEC 1PD42S16405L, 4216405L

Read Modify Write Cycle

trwe

RAS v|L: \

tcRA treD trsH teen

ows Ve N = / / N

WE VL //////////*EEE \ ‘W [/
O W \\\\\!\\\\\\\\\ : / - ALRRRRRRRARNY
o % KKK @i R N
0 VO Mz | ‘:XX@ ________________ A

18
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NEC 1PD42S16405L, 4216405L

Hyper Page Mode (EDO) Read Cycle

traspP tre
E—— trRHCP
— Vh-
RAS N /| k
tosH tHrc trsH
{crp treD tHoas tcr tHeas tcp tHcas tcen
— VH-— % N Y/ \ / \ 7 X
CAS ViL— \\ Z xt 11 x 1/ / \
traD trAL torr
tasr| [traH  [tasc] tcan tasc tcaH tasc tcaH torc
] [ [
ViH— 4 / \ s \
Address Row Col. Col. §<XX>§ ca. XOXXXXX
L= d X N 7 N\ 7
treH
tres trrnl (‘tﬂP’Z
__ Vmh- 4 A
we vi- //// /) \_V/
twez
tocH tace tace tcHo
v toea taa taa
== H= toz R
3E vie NN R forc foro /7 N\
| trac
taa
tcac DHC DHG toez
tcLz
Vor— Hi-Z 4 X 4 N 4 N
SV S ELLTuETL B PEREERRE <>§c Data out 7}---();t Data out 7}--();( Data out 1}---

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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NEC 1PD42S16405L, 4216405L

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

trasP trr
—_— trHCP
= Vi—
RAS = N / k
tcsH tRsH
1crp trcp tHcas ‘iHCAS tHeA: tcen
— Vmh- \ Y S_\ 4 S_\ 7 \
CAS  vi- j \\ / \ \ 12 \ 1/ / \
traD tral
tasr| [traH  [tasc tcaH tasc toan tasc tcan
[ R
ViH— s s \ /s \
Address Row Col. XX col cal. OXOXXXX
Vie— X 7 N 7
treH
twpz twez twpz
tres tRcH tres trRu| [
| tRcH i le tRCs > L
— V- \ \ X
WE v YA {j x\r ¥\\r x 7/
tocH twez
toea tcHo
toz
— ViH— 3
% vie AAMMLVWNNNY AN
I trac 1oFR
I taa taa taa torc
toac | iwez toac twez teag toez
toLz tcz tcLz
Vor— Hi-Z £ X Hi-Z Hi-Z Y
e VZE """"""""I' """"""" '§>§tData out 7>'"I"% Data out "I"% Data out E‘ """
- 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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NEC 1PD42S16405L, 4216405L

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

trasp trp
— _ \ tRHCP ¥ y
RAS Vin % [
Vie— K A \
tcsH tHrc trsH
tcrp trep tHeas tcp tHeas tcp tHeas feen
o= VH-— # X r b '
CAS Vi— \\ 72 S< 7_7 &K 7/ \
traD trAL torc
tasp| |traH tasc tcan tasg| | tcan tasc| | tcan lorn
[ ||
Vin— 4 b 4
Address " Row Col.A Col.B Col.C
N ¥, K
| trac
~ tan taa treH
)
tres toac tcac toes | tRRH
— — A i )
Ve [L/1]7 s BN
L= tcHo tocH toro
tocH | [*7 tace tacp
toea toep toep toep tocH tero
%€ T AN \ \ NN
ViL— N / \ / K - / K - \
e toEA | OEA
toz foz *l toz
tc:z_.l toez | toz| toez toez toez
— .- = ! 3 i-
110 xzf_ """""" L H— Data out Af-==== Data out By-=== Data out B Data outC}--H-'--Z_

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.

21

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC

uPD42S16405L, 4216405L

Hyper Page Mode (EDO) Early Write Cycle

trasP

trP

|
RAS x:.:__ _\xt trRHCP 7%_SC
tosH tHPc trsH
terp treD tHcas L top tHcas tcp tHcas | topn
ey TN N
trAD | trAL
. t'<AsiFe> traH  ftasc tcaH tasc tcaH tasc | tean
Address , XX Row Col. X 8 8 8 )4 Col. Col. % 8 8 8 8 X
twes twen twes tweh twes | twer
= VH-
WE Vie- 7z/r---‘\4:__*> Z 7l/://://://://://://://j//://,
jEE» toH tos tDH tos toH
/o x:[‘_‘ XX‘X‘X‘X‘X‘ Data in ;§<XX>J£—‘Datain ] ‘X‘X‘X‘X‘X‘X‘X‘X‘X

Remarks 1. OE: Don't care
2. 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.

22

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC 1PD42S16405L, 4216405L

Hyper Page Mode (EDO) Late Write Cycle

traspP L tee
tRHCP [
RAS Vi \ * N
VIL— N 7
tcsH tHrPc tRsH
terp| | trcD thcas | _ tep tHcas _ top tHoas tepn
—— V- Y F N\ 4 )
oA \ \ A /
W | S N\ Z
traD trRAL
tasr| |[tran  |tasc tcan tasc tcau tasq tcan
[
ViH- 4 X 4
Address V': m::ow% Col. Col. Col.
- N 7 \
towL towL towL
tRwL
trcs twp tres twp < tres twp
we=  ViH- 4 \
WE wf{f{f’ \ ; N z\‘ \( ;//////////
toeH toEH lEE‘H
~= V- 4 '4 4
% i [///// V] iV, ALRARRRRRANY
toeo tos | | ton toen, ios ton | toep ,  tps ton

QX

| )
TN s A Y e VB (XXXXXXX

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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NEC 1PD42S16405L, 4216405L

Hyper Page Mode (EDO) Read Modify Write Cycle

traspP tRP
She ViH- \
RAS Vi \( )
tHPRWC
tcre treD tHcas tcp thoas tep thcas teen
oas y f IN /N R /
Vi X y X £/
traD tRAL
tasr| |tRaH tasc tcan tasc tcan tasc| | tcan
[ [
Vib- 4 / 4
Address /" Row Col. Col. Col.
- ! N\ N
trwp tacp tcpwp tage tcPwp towL
tawp towl tawp tew tawp tRWL
tres tcwp twp, iRrcs tcwp twp | || tRes towp [
=
e ViH- \ \ \
W W L/ \jﬂZZZ
trac
' taa taa taa
tcac toEH tcac toEH tcac toen
g [
v toea toea toEA]
~= IH— y
OF v \\\\\\\\\ \\ \’\\ \ 5 5 5 \
tcLz toep tez toep tclz| |toep
>
toz lOEF toz toez toz toez
ot} T T
VoH- Hi-Z Hi-Z Hi-Z Hi-Z
1’0 VZF:_ ------------------- out P====l=l-========- {y out ===t ======m= {y out r===tt====mmmm————a
:tDS ‘tDHI Itos toH ) :tDS toH )
Vin- VVV/V
s | () S Q) S (XX,
Vi ‘9@ ‘9@ i XXX

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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NEC 1PD42S16405L, 4216405L

Hyper Page Mode (EDO) Read and Write Cycle

trasP G
Ve —— trHCP } Y
RAS Vi— \ \
tcsH thrc trsH
tcre) treo tHcas tcp tHcas . tcp tHcas tcen
JE— Vin— Y Y/ \ 4 LV 4 \
CAS v, / %s A N 7\1 NN 7/ / \N
traD ) trAL _|
tasr| |tran LA_SS tcan tasc| | tcan tasc tcAH !
ViH— o 3 L 3
Address Row Col. §<><X>§ Col. Col. M
ViL— N 7 X 7
tres treH
v 7 "—f‘_ twes tweH
= IH—
we v //////7 N L/
tocH tacp tcHo
toea taa
OE x:[': \\\\\\\\\\\\ :OLZ toac /‘ ‘\ \\\\\\\\\\
I trac toEZ
taa
tcac <1_D_l-<3 twez
tciz
VoH— Hi-Z s p 4 \ Hi-Z
o VZE_ """"""""" e <>§c Data out 7} -<>§( Data out 7}'-- o mmmm—————— R
tos toH
ViH— 4 - \
/O VT dcedeccecccmeeececdcseeescecsecseseseeseseemeemenmneeneeee==l | Datain  [peeeemeemmeeeeaaaaa
Vil— {y‘ Data in 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.

25

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC 1PD42S16405L, 4216405L

CAS Before RAS Self Refresh Cycle (Only for the uPD42S16405L)

trASS trPs
—— Vi \ 4 A
RAS v St I ;Z torp\
)]

tcHs tepn
tcsr
——  ViH '4 \
CAS \ ; / \

twsr| |twHR

/2B LANIT1 1 11 FAL L1 1ARRRRRRRARRRRRRANY

Remark Address, OE : Don’tcare  1/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 trassviny is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) 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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NEC 1PD42S16405L, 4216405L

CAS Before RAS Refresh Cycle

trc trc
tras | trP tras | trrP
== ViH- \ / \ / N
RAS \
Vi- \( k X( k
CRP
[
| tesr toHr | trrc tcsr fcHr trrc tcen

&S W\ N/

twsr twHR twsr twHr
I .
I |

w 777X V2R \NNARAARAAR AN

Remark Address,(ﬁ: Don’t care 1/O: Hi-Z

RAS Only Refresh Cycle

tre trc
tras I trp tras | trP
== V- \ % \ 4 )
RAS \
Vi- x( x( k
tcrp
trrc [
tcre tcen
s Vi 4 3 A p
A - _/ \_/ \_
tash tran , tasr tRaH

Address Vin- m Row Row
Vi-

Remark ﬁ,&: Don’t care 1/O: Hi-Z
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NEC 1PD42S16405L, 4216405L

Hidden Refresh Cycle (Read)

L tre trc
tRas G tras | iR
g —— = i S
RAS X ] \ JZ
tore trco trsH N tcHr > tcpn
~aa ViH— 4 \ / Y
CAS ViL— / \ \r N\
tRal 1
tasr tRAH tasc tcan
< le—>]
_ \ Y
Address xIH MROW w Col.
- VK
treH
tres| twir  [€ ], twez
" / \ Wi
we s [LLLL 1] {
toes | twez
toE tcHo,
== V- \ r
0T AAMMMMNNNNNY A NAANNNNNND
| trac
B taa tor
tcac torc
N  toz toEz
tcz
VoH- Hi-Z « > Y \ Hi-Z
VO g =mmmmmmmmmmmmmmmmmmmmSmmmm oo {@Qﬂ Data out ;E -------
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NEC 1PD42S16405L, 4216405L

Hidden Refresh Cycle (Write)

tre trc
tras . tre tras | Ire
— V- L 'O
RAS \ ) \‘ \
terp trcD trsH tonr ) | teen
JR— - 4 \ N
CAS Vix \\ H
Vi- / X \
traD
tasr trAH tasc tcan
fo—
- A 2 \
. )
Vi X 7 X 7
twsr twHr
twes tweH
— V- X
7 AN /) AALRARRRRRRRRRANY
tos toH

1 KRR e X KXXXXXOORRKRRRRX XXX

Remark OE: Don't care
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NEC 1PD42S16405L, 4216405L

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

trc

tras trep

Vi- \

trrc tcre

/

tesr| [teHr

—— V-
CAs |~ \

twsr| |twHr

we v\ /T TTTTTITITTT7 777777 777777777777

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

Test Mode
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.

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

(2) 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

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

counter.

(4) 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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NEC

uPD42S16405L, 4216405L

Package Drawings

26PIN PLASTIC TSOP(II) (300 mil)

26 14
HHHHHH  HHHHHAH

I;lHHHHH IElIEIIEIIElIEl!EI3

A

e o

[J

O

NOTE

Each lead centerline is located within 0.21 mm (0.009 inch) of
its true position (T.P.) at maximum material condition.

detail of lead end

L o
H
|
J
‘ |
1
X f —————————— -
L
ITEM MILLIMETERS INCHES
A 17.36 MAX. 0.684 MAX.
B 1.06 MAX. 0.042 MAX.
C 1.27 (T.P.) 0.050 (T.P.)
+0.08
D 0.42745'67 0.017+0.003
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 0.03175°008
+0.025
K 0.14575°g75 0.006+0.001
+0.004
L 0.5+0.1 0.02075°995
M 0.21 0.009
N 0.10 0.004
o+7° o+7°
P 3 30 3 30

$26G3-50-7JD1
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NEC 1PD42S16405L, 4216405L

26 PIN PLASTIC SOJ (300 mil)

14
I o I o | A rinr

l1_II_II_II_lI_lI_I NNy NN Ny N Ny A —

13
F E
) — ]
| |
[ | 5
I | | |
© |
D 1 1 1 I
I
B 1 1 B g 1 1 [ 4 A=
P T
T - ' 0| a
M
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of B 17 3+0.20 0.681+9-008
; o : ; . 3-0.25 681_0.010
its true position (T.P.) at maximum material condition.
(] 7.62 0.300
+0.009
D 8.4740.2 0.333%5°008
+0.006
E 1.03+0.15 0.041%7-067
F 0.74 0.029
G 3.6+0.2 0.138+0.008
H 2.545+0.2 0.100+£0.008
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27 (T.P.) 0.050 (T.P.)
+0.004
M 0.40£0.10 0.016¥3 005
N 0.12 0.005
P 6.73+£0.2 0.265+0.008
Q 0.10 0.004
T R0.85 R0.033
+0.10 +0.004
U 0.2015°05 0.008%7063

S26LA-300A-1
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NEC

uPD42S16405L, 4216405L

* Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the

uPD42S16405L, 4216405L.

For more details, refer to 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 soldering is done

under different conditions.

Types of Surface Mount Device

1iPD42S16405LG3-7JD, 4216405LG3-7JD: 26-pin plastic TSOP (II) (300 mil)

Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit :7 daysNote
(10 hours pre-baking is required at 125 °C afterwards)

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

Partial heating method

Terminal temperature: 300 °C or lower,

Time: 3 seconds or lower (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
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Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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NEC 1PD42S16405L, 4216405L

1PD42S16405LLA, 4216405LLA: 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 daysNete
(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 daysNete

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

Partial heating method Terminal 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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