DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1PD421165

1 M-BIT DYNAMIC RAM
64K-WORD BY 16-BIT, HYPER PAGE MODE (EDO), BYTE READ/WRITE MODE

Description
The pPD421165 is a 65,536 words by 16 bits CMOS dynamic RAM with optional hyper page mode (EDO).

Hyper page mode (EDO) is a kind of the page mode and is useful for the read operation.
The uPD421165 is packaged in 44-pin plastic TSOP (1) and 40-pin plastic SOJ.

Features

* Hyper page mode (EDO)

» 65,536 words by 16 bits organization

» Single +5.0 V £10 % power supply

« CAS before RAS refresh, RAS only refresh, Hidden refresh
» 256 refresh cycles/4 ms

» Fast access and cycle time

* Part number Power consumption Access time R/W cycle time Hyper page mode (EDO)
Active (MAX.) | Standby (MAX.) (MAX.) (MIN.) cycle time (MIN.)
uPD421165-25 687.5 mW 5.5 mwW 60 ns 109 ns 25 ns
uPD421165-30 632.5 mw | (CMOS level input) 70 ns 124 ns 30 ns
uPD421165-35 35ns

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

Document No. M10612EJ7V0ODS00 (7th edition) The mark % shows major revised points.
Date Published October 1996 P
Printed in Japan i
P © NEC Corporation 1995
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* Ordering Information

Access time

Hyper page mode (EDO)

Part number (MAX.) cycle time (MIN.) Package Refresh
uPD421165G5-25-7JF 60 ns 25 ns 44-pin plastic TSOP (Il) CAS before RAS refresh
uPD421165G5-30-7JF 70 ns 30 ns (400 mil) RAS only refresh
uPD421165G5-35-7JF 70 ns 35 ns Hidden refresh
HuPD421165LE-25 60 ns 25 ns 40-pin plastic SOJ
UPD421165LE-30 70 ns 30 ns (400 mil)
uPD421165LE-35 70 ns 35ns
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Pin Configurations (Marking Side)

44-pin Plastic TSOP ( II) (400 mil) 40-pin Plastic SOJ (400 mil)
-/
Vee O—1 44 |—O0O GND Vee 0—1 QO 40 —O GND
/01 O=<—2 43 =0 1/016 /01 O=— 2 39 [+=—0O 1/016
/02 O=~—~|3 42 [=—0 11015 /02 O=—~ 3 38 [0 1/015
/03 O=— 4 41 [=—0 11014 /03 O=—~ 4 37 [+=—=0 11014
/04 O=~—5 40 [=—0 11013 /04 O=~— 5 36 [«=—0 11013
Vee O—1 6 39 [—O GND Vee O—1 6 35 [—O GND
/05 O=—7 38 [0 1/012 /05 O=—~ 7 34 [=—0 1/012
/106 O=—8 37 [=—=0 1011 /06 O=—~ 8 33 [0 1011
= =
/07 O=—9 3 36 [=—0 11010 /07 O=~— 9 . 32 [=—0 11010
/08 O=— 10 S 35 [«=—0 1109 /08 O=—={ 10 S 31 [+~—=0 1109
o NC O— 11 o 30 F—o0 NC
& NC O—| 12 m 29 |~—0 LCAS
NCo— 13 3 32—0 NC — S
S WE O—| 13 28 [+—0O UCAS
NCo— 14 31 [«—O LCAS - —
_ - RAS O—~ 14 27 [=—0 OE
WE O—— 15 30 [=—O UCAS
_ NC O— 15 26 [—O NC
RAS O0—=| 16 29 [=—o0 OE
A0 O—=| 16 25 [+=—0 A7
NCo— 17 28 ——O NC
Al O—= 17 24 [+=—0 A6
A0OO— 18 27 [=—O A7
A2 O—= 18 23+—0 A5
AlO0— 19 26 |=—O A6
A3 O—= 19 22 [+—0O A4
A20—| 20 25 [«—0 A5
Vece O— 20 21 —O GND
A30— 21 24 [=—0O A4
Vece O— 22 23 ——0O GND
A0 to A7 : Address Inputs
/01 to 1/016 : Data Inputs/Outputs
RAS . Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE : Write Enable
OE : Output Enable
Vce : Power Supply
GND : Ground
NC : No Connection
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Block Diagram

RAS O—»] »| Lower —OOE
LCAS O—» Byte
UCAS Clock Generator Control
WE O—
i> Data
Output
- lé{/)tpeer o »| Buffer
! Control Vo1
Vee O—= . @ 0
CAS before /o8
GND O—= RAS Counter - Data (Lower Byte)
- Input
o L] =] Buffer
@
=]
S Memory
\ > S =2 Cell
= Array
Row no:
Address o
AO Buffer X0 to X7
- 256 x 256 x 16
to [ Data
A7 Column ] ] :‘> Output
Address | 256 x 16 L | .| Buffer
Buffer YO to Y7 1109
- Sense Amplifier ¢EG @ to
] ] 1/1016
256 (Upper Byte)
o Data
< Input
:> Column Decoder | Buffer
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Input/Output Pin Functions
The puPD421165 has input pins RAS, CASNote, WE, OE, A0 to A7 and input/output pins 1/01 to 1/016.

(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 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.
AOQ to A7 Input Address bus.
(Address inputs) Input total 16-bit of address signal, upper 8-bit and lower 8-bit in sequence
(address multiplex method).
Therefore, one word is selected from 65,536-word by 16-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.
1/01 to 1/016 Input/Output 16-bit data bus.

1/01 to I/016 are used to input/output data.

Note

CAS means UCAS and LCAS.
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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 (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 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

RAS ViH— \
ViL— \ /

tHPc torr

—— V-
CAS /, _

torc

Vi r
Address " X>< Row ><>§( Col.A Col.B Col.C

L trAC
~ [ taa tan tRew
tcac ! tcac = ‘tCAC tRRH «_»“ twez
— V- X
WE N\ /
ViL— N 7
tocH tcHo tocH
~— twez
toEa toep | | toea tcHo
 Vm- \ Z_J& AN
OF v K /7 X / \
toLz
[
tez tone teLz toez toez
- [
_ - A A / Y \ -
I/0 Vou S . oSS Data out A Data out Bj}===== Data out C Data out C WH-Z
VoL- N g N N 7
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Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate turc at the MIN. value.

2. Tomake 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)

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.

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

The slower of torc and torr becomes effective.

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

WE, OE: inactive ---- bez 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 trrr Or trcH must be met ----- tvez and twez 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 ----- trHo is effective.
CAS, OE: active ----- bch is effective.
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Electrical Specifications

» CAS means UCAS and LCAS.

» All voltages are referenced to GND.
» After power up (Vcc = Vcc (viny), 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 Vr -1.0 to +7.0 \%
Supply voltage Vce -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -55 to +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 of this 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 4.5 5.0 55 \%
High level input voltage ViH 2.4 Vcee + 1.0 \
Low level input voltage Vie -1.0 +0.8 \%
Operating ambient temperature Ta 0 70 °C

Capacitance (T A = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Ci2 % CTS ﬁ OE 7

Data input/output capacitance Cio 110 7 pF
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* DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current lcc1 RAS, CAS cycling trac = 60 ns 125 mA | 1,23
trc = trc (i), lo = 0 MA trac = 70 ns 115
Standby current lcca m, CAS = Vin ™iNy, lo =0 mA 2.0 mA
RAS, CAS 2 Vec - 0.2V, lo = 0 mA 1.0
RAS only refresh current lccs RAS cycling, CAS = Vix i) trac = 60 Ns 125 mA [1,2,3,4
trc = trc (N, lo = 0 MA trac = 70 ns 115
Operating current lcca RAS < ViL max), CAS cycling thec = 25 ns 115 mA |1,2,5
(Hyper page mode (EDO)) tipc = tHpc (iny, lo = 0 MA tiec = 30 Ns 105
thec = 35 ns 95
CAS before RAS lecs RAS cycling trac = 60 Ns 125 | mA | 1,2
refresh current tre = trc (miNy, lo = 0 MA trac = 70 Ns 115
Input leakage current I Vi=0to 55V -10 +10 UA
All other pins not under test =0 V
Output leakage current lo@ Vo=0to 55V -10 +10 UA
Output is disabled (Hi-Z)
High level output voltage Vo lo=-2.5mA 2.4
Low level output voltage VoL lo=+2.1 mA 0.4

Notes 1. lcct, lces, Icca and Iccs depend on cycle rates (trc and thpc).
2. Specified values are obtained with outputs unloaded.
3. lcc1and lccs are measured assuming that address can be changed once or less during RAS < ViL (vax.)
and CAS = ViH Ny,
4. lccs 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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* AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification (2) Output timing specification

ViHMin) = 2.4V

ViLwax) = 0.8 V

(3) Output load condition

1,660 Q

50 pF 590 Q

lfe}

10
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Common to Read, Write, Read Modify Write Cycle

Parameter Symbol tee = 25 ns tec = 30 ns tec = 35 ns Unit |Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read / Write cycle time tre 109 - 124 - 124 - ns
RAS precharge time trp 45 - 50 - 50 - ns
CAS precharge time tepn 10 - 10 - 10 - ns
RAS pulse width tras 60 (10,000 70 |10,000| 70 [10,000| ns
CAS pulse width teas 10 |10,000| 12 |10,000| 15 (10,000| ns
RAS hold time trsH 17 - 20 - 20 - ns
CAS hold time tesH 50 - 60 - 70 - | ns
RAS to CAS delay time trep 20 43 20 50 20 50 | ns | 1
RAS to column address delay time trAD 15 30 15 35 15 30 ns 1
CAS to RAS precharge time terp 5 - 5 - 5 - ns 2
Row address setup time tasr 0 - 0 - 0 - ns
Row address hold time trRAH 10 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time tean 10 - 12 - 15 - ns
OE lead time referenced to RAS toes 0 - 0 - 0 - ns
CAS to data setup time tez 0 - 0 - 0 - ns
OE to data setup time toLz 0 - 0 - 0 - ns
OE to data delay time toeo 15 - 15 - 15 - ns
Masked byte write hold time referenced to RAS tMRH 0 - 0 - 0 - ns
Transition time (rise and fall) tr 2 50 2 50 2 50 ns
Refresh time trer - 4 - 4 - 4 ms

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

Input conditions Access time Access time from RAS
trAD < trAD (MAX.) and trcp < trRep (MAX.) trRAC (MAX.) trRAC (MAX.)
traD > trAD (Max) and trco < trcp (MAX) tAA (MAX.) trAD + tAA (MAX.)
trcp > treD (MAX.) tcac (MAX.) trep + tcac (Max)

trAD (MAX.) @and trco (vax.) 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 = trab (vax.) and trep = trep (vax.) will not cause
any operation problems.

2. tcre (Min) requirement is applied to RAS, CAS cycles.

11
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Read Cycle
Parameter Symbol tpc =255 | twec = 30 ns trec = 35 ns Unit |Notes|
MIN. | MAX. [ MIN. | MAX. | MIN. MAX.
Access time from RAS trac - 60 - 70 - 70 | ns | 1
Access time from CAS tcac - 17 - 20 - 20 ns 1
Access time from column address taa - 30 - 35 - 40 ns 1
Access time from OE toea - 15 - 20 - 20 ns
Column address lead time referenced to RAS tRAL 30 - 35 - 40 - 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 trReH 0 - 0 - 0 - ns 2
Output buffer turn-off delay time from OE toez 0 15 0 15 0 15 ns 3
CAS hold time to OE tcro 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 trcp < trep (Max) tRAC (MAX.) trRAC (MAX.)
trAD > trAD (MAX) and trco < trReb (MAX.) taa (MAX.) trAD + taA (MAX.)
trcp > trCD (MAX.) tcac (max,) trep + tcac (Max)

traD (MAx.) and treo (wax.) 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 trab = trab (vax.) and treo = trep (Max.) will not cause
any operation problems.

2. Either trcH (iny) OF trrH (MiN.) Should be met in read cycles.
toez(vax.) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vou or

VoL.
4. WE: inactive (in read cycle)
CAS: inactive, OE: active ----- tHo is effective.

CAS, OE: active «+-- b is effective.

12
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Write Cycle
Parameter Symbol tee = 25 s tec = 30 ns tec = 35 ns Unit |Notes|
MIN. | MAX. | MIN. | MAX.| MIN. | MAX.
WE hold time referenced to CAS tweH 10 - 12 - 15 - ns 1
WE pulse width twe 10 - 12 - 15 - ns 1
WE lead time referenced to RAS tRwL 15 - 15 - 20 - ns
WE lead time referenced to CAS tewL 10 - 12 - 15 - ns
WE setup time twes 0 - 0 - 0 - ns 2
OE hold time toeH 0 - 0 - 0 - ns
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hold time tow 10 - 12 - 15 - ns 3

Notes 1. twe min) is applied to late write cycles or read modify write cycles. In early write cycles,

be met.

tweH (viny) should

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. tosminy and tow (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

thpc = 25 NS thec = 30 NS thpc = 35 NS .
Parameter Symbol Unit | Note
MIN. | MAX.| MIN. | MAX.| MIN. | MAX.
Read modify write cycle time trwe 145 - 160 — 165 — ns
RAS to WE delay time trRwp 79 - 89 - 89 - ns | 1
CAS to WE delay time tcwp 36 - 39 - 39 - ns 1
Column address to WE delay time tawp 49 - 54 - 59 - 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 tRwp = tRwD (MIN.), tcwb = tcwp (MiN.), tawp = tawp (vin) and tcpwp = tcpwo (MiNy), 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)

Parameter Symbol tee = 25 ns tec = 30 ns tec = 35 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read / Write cycle time thpc 25 - 30 - 35 - ns 1
RAS pulse width trasP 60 [125,000| 70 [125,000| 70 [125,000| ns
CAS pulse width tHcAs 10 |10,000| 12 |10,000| 15 (10,000 | ns
CAS precharge time tep 10 - 10 - 10 - ns
Access time from CAS precharge tace - 33 - 40 - 45 ns
CAS precharge to WE delay time tepwo 52 - 59 - 64 - ns 2
RAS hold time from CAS precharge trHCP 33 - 40 - 45 - ns
Read modify write cycle time tHPRWC 66 - 75 - 83 - ns
Data output hold time tore 5 - 5 - 5 - ns
OE to CAS hold time tocH 5 - 5 - 5 - |ns| 3
OE precharge time toep 5 - 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 15 0 15 0 15 ns | 45
WE pulse width twez 10 - 10 - 10 - ns | 5
Output buffer turn-off delay from RAS torr 0 15 0 15 0 15 ns | 45
Output buffer turn-off delay from CAS torc 0 15 0 15 0 15 ns | 45
Access time from previous WE tawe - 55 - 65 - 75 ns
(Hyper page mode (EDO) read modify write cycle)
Access time from previous CAS tace - 55 - 65 - 75 ns
(Hyper page mode (EDO) write and read cycle)

Notes 1. tupc (miNy) is applied to CAS access.

2. If twes = twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trRwp = trwp (MiN.), tcwb = tcwp (MiN), tawp = tawp (vin.) and tcpwp = tcpwo (viny, 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 -+ tho is effective.
(TS, OE: active «---- ben is effective.

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

5. Tomake I/Os to Hi-Z in read cycle, it is necessary to control %, (TS, VE, 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 -« bez 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 OF trcH must be met - ez and twez are effective.

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

14



Refresh Cycle
thpc = 25 NS thec = 30 NS thpc = 35 NS .
Parameter Symbol Unit | Note

MIN. | MAX.| MIN. | MAX.| MIN. | MAX.

CAS setup time tesr 5 - 5 — 5 - ns

CAS hold time (CAS before RAS refresh) terr 10 - 10 - 10 - ns

RAS precharge CAS hold time trrc 5 - 5 - 5 - ns

WE hold time twhr 15 - 15 - 15 - | ns

15
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Read Cycle
tre
trAS trp
—— V- \ / \
RAS ViL— &( 72 \
tcsH
tcrp trep trRsH tepn
— tcas
UCAS V- 7/ Y 7 T
LCAS Vi- / \\ / / N\
trAD tRAL
tasr| | traH | tasc tean ‘
- /
ViL— .
trcH
trcs trre twe
—— V- <
we W /L1111 \_///
ViL—
toes
tcHo | twez
|
toea ‘
OE ViH- \ / X
ViL— L / \
‘ trAC
! taa torc
tcac toez
oz torr
tciz
UI1/O Vou- Hi-Z /s \ Hi-7
LIJO VoL— ~BoTTTTTTm e {@g( Data out 7} .........

16
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Upper Byte Read Cycle
trc
trAS trP
RAS ViH- \ \
ViL— &( \
tcsH
{CRP | trcD tRsH tcen
tcas
[ ViH— 4 \ /4 \
UCAS 2 \
ViL—- \\( /
tcrp tvRH
— Vin- /4 \
LCAS ViL— 2 \
trAD trAL
tasr tRAH | tasc tcaH
ViH— /
Address Vi Row m( Col.
trcH
tres trRRH twpz
‘1—»
— ViH- \ /
wve - /L1111 \_///
toes
toea {cHo ﬂtWEZ
-— Vin- / \
ot 77 AN / NN\
trac
taa torc
tcac toez
toLz torr
tciz
VoH- Hi-Z X Hi-Z
u /o VoL ST e e e e e Data out 7} ---------

Remark L I/O: Hi-Z
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Lower Byte Read Cycle

RAS

UCAS

LCAS

Address

L1/O

trc
trAS trP
ViH- \ \
ViL— X(
tcrp tMRH
ViH- 4 LS
ViL— /
tcsH
tcrp trcp tRsH teen
tcas
ViH— / \ \ 7 A\
ViL— / \ N / \
trAD trAL
tasr tRAH | tasc tcan
> |
ViH— 4
Vi Row ‘ Col.

tres

trcH

tRRH twpz

= LT

N/

toen fcHo ﬂtwgz
FEATETLENRELRARRARRRRAANY /NN
i —— M2 T

Remark U I/O: Hi-Z

18
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s T\ | } t N
2 e _/ | \ - / / | N
e 3 TR e o XKD
R NN\ 77777/
e TR XXX

Remark O_E: Don’t care
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Upper Byte Early Write Cycle

t t
—— V- \ / !
RAS ViL— &( 72 \
fcsi
tcrp t trs t
tea
_ Vm- /4 \ \ / / \
UCAS  v— \ /
v / \ / \
t tvr
— Vm- /
LCAS - /
tRAI
tasr trRAH tasc t

e 1 TR XA 2 XXX KERKRRKRARD

m

e NN\ 77T TTTTTTTTTTTTTTTT

A
IL— -

Remark OE, L I/O: Don't care
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Lower Byte Early Write Cycle

RAS

UCAS

LCAS

Address

ViH— \ \
ViL— x( \

cr
ViH— 4 y
ViL— / \

t trc tep
ViH- 4 R \ 4 R
ViL— / \ N \

tRAI
trRAH tasc

Col.

XXXKIXKIOXKXXIXKIN)

Remark OE, U I/O: Don't care

ViH-
IL—

tol
Data in

7T ITTTTTTTTTTTTT

LU XKXKXKXKXKIXIX

21
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Late Write Cycle
t = trp
S YT N } N
- trc t t

UCAS 1H
LCAS 1L

[

Address I|H

<<

K
Py
o
=
(@]
=}

=
S
RN
BN
BN
BN
N
N
BN
BN
N
\41;

\

el

L1

fl

m
<<
Tr

[UR[e] IH-
L I/O IL-

22
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Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

ul/o

ViH— \ h
ViL—- X( | W,
tesi
tcr tre tepl
VH 4 \

<<

<<

<<

i

.

tasc tcan

A

RAD
R RAH
|

IH— /
L Row Col.

\

tewe
1

tRwL

twp

S N

[T

Sy

Remark L I/O: Don't care

Data in

H\\\\\\\\\\\\\\\\\\\\\\

XTKRRX000K
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Lower Byte Late Write Cycle

p— IH—
RAS X(

7 \

UCAS V-
ViL—

A

——— V- /
LCAS Vi /

/ \

N

/ / (-

tcan

R RAH | SC
[
ViH- f
Address Vi m Row $<X>§(

we = LT

\

\

Col.
towr

tRwL

twp

\

LI

o= - [T

ﬂ\\\\\\\\\\\\\\\\\\\\\\

Remark U I/O: Don't care
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NEC (PD421165
Read Modify Write Cycle
trwe
trAS ‘ trpP
— Vu- } \
RAS | " N\ ] \
tesH
‘LC_RE treD trsH teen
- tcas
Vin- \ 7 \
UCAS
LCAs Vi J \\( 7/ / \_
trAD
LEE tRAH tasc tean
— /
trRwD tewe
tawp tRwL
‘tRCS tcwp twp
——  Vh- \
we o /L1111 /]S \__ [/
toea toeH
~—= Vk- / \
= v AAMMMMWWWNWNNNY ALRRRRRRANY
\ trac
‘ tan
tcac toeo _ tos ton
Ul/O V- .
Lo vie AAAAAAAS 77T S . Datain
toLz
tcLz toez
Ul1/O Voh- Hi-Z Hi-Z
LI/O VoL ~~""""Tmmmmmmmmmmsmmemmmmemme-e- -< Dataout Jr==========------------oooommmmm—
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NEC UPD421165
Upper Byte Read Modify Write Cycle
trwe
trAs trP
— ViH— \ / \
RAS - \ 7] \
tcsH
tcrp trcD tRsH tcpn
UCAS V|H_ l X \ tcas / l \
ViL— / \ X Z / | U
tcrr tMRH
— ViH— 4 \
LCAS Vi— } \
trAD
tasr| | TRAH | tasc fcan
Vin— f
Address Row $<X>§ Col.
ViL— \
trwD towr
tawp tRwL
}}EE tcwp 1 twp
e ViH—
wve = [LL1111 T N LI
toea toeH
= ViH- / 3
ot T AW/ AARRARRRRANY
‘ trAC
‘ tan
teac IQED tqs toH ‘
Vin— .
o 3 TRRRRRR D AN
toz
teLz toez
Hi-Z Hi-Z
U /o xzr__‘---------------------l- ------------------- {XX Data out [pr======smemmnacmnannn e,
Remark In this cycle, the input data to Lower I/O is ineffective. The data out of that remains Hi-Z.
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NEC UPD421165
Lower Byte Read Modify Write Cycle
trwe
trAS trP
— Vin- R 4
RAS - X( 7] \
tcrp tMRH
UCAS VH- Vs \
ViL—-
tcsH
tcrp treo trRsH tepn
e < tcas e
— ViH—
LCAS , _ / \\ 7/ / \
trRAD
EEE tRAH | tasc tcan
ViH— f
Address v Row Col.
IL— \
tRwp towL
tawp trwi
trcs tcwo 1 twp
— Vin-
we = LI N W1
toEA toeH
—  Vmh- / A
o= = ONAMMNAMWNANNY |/ ALRARRARRANY
\ trAC
‘ taa
teac thD tps toH ‘
ViH—
v 3 TRRRRRR) v e (R o XRRRRRXRRK:
toLz
t;_z toez
Hi-Z Hi-Z
Lo VYo - - Data out S
VoL-
Remark In this cycle, the input data to Upper I/O is ineffective. The data out of that remains Hi-Z.
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NEC UPD421165

Hyper Page Mode (EDO) Read Cycle

trASP trr
—_— trHCP —
_— Vin- / X
RAS |, \ / _____
L— N 7
tcsH tHPc trRsH
S trep tHcas tep tHcas ) tep tHcas tepn
UCAS  Vi- 7 3\ ZZ SX / 5\ / 7 A
LCAS ViL— \ \ = ~ 2 / \
trAD trAL torr
tasr| |traH tasc tcaH tasc tcaH tasc tcaH torc
> |- | | —| (€ | ||
ViH— s / /s
Address vV Row Col. Col. Col.
L= N \ \
trRcH
tres Trru|  twez
[
__ Vm- 7 N
we vi- ////// Xtv//
twez
tocH tacp tacp fcHo
Vi toea taa taa
OE - forz teac teac i A \\\
v AN /N
‘ trAC
taa
tcac IDHC {oHC toez
tciz
Ul/O  Von- Hi-Z / A 7 Y 7 \
LIO Vol “ortTTmmmmmmmmmmrsiiasessesees < | Data out 7}--<>§( Data out 7}--<>§( Data out 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 (PD421165

Hyper Page Mode (EDO) Byte Read Cycle

P trASP _trp
Ve T o trRHCP N —
RAS ViL— X( 7/ \
tesH < tHpc N trsH
tere || trcD . tHcas tHcas _ tepn
ViH— % \ \ / \ / \
UCAS Vi \_: / \k 7/ / \
tcrP
’4_> tcp tHcAs tcp tvMRH
— V- y 4 y
LCAS 7 N\ / N\
- trAD . trRAL B torr
tasr| |tRaH  [tasc tcan tasc tcan tasc tcan torc
| | > (> > < >
_ / 3 / f
Address x'H Row Col. Col. Col.
b= \ 7 \ \
trRCH
trcs trrH| twPz
> >
— _ 7
WE Vi Y /
ViL— \t 7
twez
tocH tacp tace M
vy | LoEA _ taa _ B taa L
%e 5 AWM | '
Vi \(4_> o fcac | tcac /
‘ trac
t
|« -~ cLz
N t 7 toHe
«CAC > <> toez
oz N
Von— Hi-Z 4 A ] \
ulo VoL— ===mmmmmssssssssese—e—eoe-e- -§ Data out >----- --------------- -<>§/ Data out E--
\ b, N /
toHe
(>
VoH- Hi-Z f y \
LVO |/ =========m=mmsmmmm s mme oo omo oo {9{( Data out 7} -------------------- ] -~

Remark 1. 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.
2. 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.
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Hyper Page Mode (EDO) Read Cycle (V\EControI)

trasP trP
trHCP —
—_— ViH— \ / A
RAS ViL— Xr 72 —
tesH trRsH
{crp trep thcas tHcAs tHea: tepn
-
UCAS  Vm- b \ V4 S_\ / S_\ / 7 \
LCAS V- / \ \ 72 \_ \ X 4 / \_
trAD trAL
tasr| [trRAH  [tasc tcau tasc tean tasc fcaH
[ >t
ViH— / 4 4
Address Row Col. Col. Col.
ViL— N X X
trRcH
twpz twpz twpz
tBCS g trRcH trcs trRRH| [<
‘ trcH i l< trcs >l l<
— V- i i i i / NR #\\ A
WE ViL— j é \r X( 7/
tocH
twez
toea fcHo
toLz
— V- R
o v ANV RN
‘ traC torr
a taa taa taa torc
teac MEZ tcac }EZ tcac toez
tcz <E‘iLZ tcz
U l/o Von— Hi-Z Hi-Z Hi-Z 4 \
LIO Vo TTTTmmmmmmmmmmmefieeseseeees -<>§ Data out Jy-==--~- J;X Data out )-----~ Dataout -------

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 Cycle (OE_ControI)
trAsP trp
RAS ViH— S*\ trRHCP ZZ \
ViL— N ) U
tesH thPc trRsH
tcrr treD tHcas tep tHcAs tep tHcas tepn
UCAS V- 1 AN g X ~ X
LCAS Vi- }g 72 N 7Z X( \
trAD trRAL torc
tasr| |tRAH tasc tcan tasc| | tcam tasc| | tcan lor, |
[ < |
ViH— 4 b
Address " XXE—ROW " ColA Col.B { colc
|_ trAC
[ tan tan trcH
[
tres teac teag toes le—t—>| tRRH
—_— - / tcac \
WE&H f{f{f? < ™ S\EE
L= tcHo tocH oo
tocH | <77 tace T tace
toea toep toep toep tocH feno
o= 1 AN N/ N SR\
ViL— X / \ / \
toea ToEA
toz toLz torz
tewz foez tCLi toez toez | toez
UI/O Von- Hi-Z F F Hi-Z
LIO Vol ~-"""mmmmmmmmsmmmmmmmmmes | Data out A}--=-=- Data out B|)-==-=- Data out B{)-- Data outCE- ------
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 . Ire |
JE— - \
RAS ViH \ trHCP
Vie- N 7
tcsH thpc trsH
tcre trco tHcas tcp tHeas tep tHcas tepn
‘4—» | | |
UCAS V- \ \ } &x / &X / \
LCAS Vi X 7 N / \
trAL
trAD
tasr | |traH tasc tcan tasc tcan tasc | tcaH
| [
Vin-
twes twen twes twehH twes tweh
— V-
WE
Vi~

Ul/O V-
LI/O Vi S

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.
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NEC PD421165
Hyper Page Mode (EDO) Byte Early Write Cycle
ws e TN S G
= o o e s teon
e N X 7/ N
vl NS N
Address V" Xﬁ Row $<>1‘ Col. m{ col. col.
twes twer twes tweH ti’i tweH
e TSN /N N i
Lo || ton
o SOOI e YR

OE: Don't care

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.

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.
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Hyper Page Mode (EDO) Late Write Cycle

trASP trP
_— trHCP
Sae Vi
RAS Vi C / \
tesh thpc trsH
‘LC_RE trcp theas tep thcas tep thcas tepn
UCAS  Vin- 1 3 Y ¢ X
LCAS V- \\_5 7 \\ 72 \K /
trAD | trRAL
tasr| |trAH tasc tcan tasc tean tasc tcan
Address \\//T: Row Col. Col. Col.
towL towL towL
tRwL
tres twp_  trRcs twe_  trcs twe

we W ///1]) ‘ i

W v S\ \_Z

o= V. /[///]/ ‘ ‘ AN

OE Vi- 3’\/ \/

Ulio Vi ’V’V‘V‘V’V‘V‘V’V‘V
LI/O Vi~ ANNNNNNNN
Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
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NEC PD421165
Hyper Page Mode (EDO) Byte Late Write Cycle
trasP trp
trHCP
—= Vi =\ 4 R
RAS Vi- &t Z \
tcsH thpc trRsH
FSP, trep tHcas tHcas tepn
——— V- A 7 X T X
UCAS \
Vi~ j \ES 7Z X( /
tcrp tep tHcas tep tMRH
|
——= Vh- \ 7 X
Lcas |, " / N\ / \
trAD
trRAL
L/ER» M L@S fcan tasc tcan L@g tcan
ViH- / A \
Address " X>§ Row Col. Col. Col. ><><><
IL- - X 7
towe towe towe
tRwL
tres twe  _tres twe __ tres twp
we v L[] 3 ] N_ LT
WE Vi~ \( 7 X \r 7
IOEH‘ toeH ‘ toeH ‘
— Vi / /4 /
= v [///])] ALARARRRARAANY
010 3 oy 2 (KRR XXX
Vi LNNNNNNNNNNNN
toep toeo t?s tow | toep
Vi . . .
Remarks 1. 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.
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.
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Hyper Page Mode (EDO) Read Modify Write Cycle
trAsP trp
— - \
RAS UK \
Vi~ N 7
tHPRWC
tcre) treD tHcAs tep tHcAs tep tHcAs tepn
‘4—»
UCAS V™ I\ ) ‘a— A
e Vi / \ / \ / \ / \
LCAS A / \ i
trAD trAL
tasr| [tRAH tasc tcaH tasc tcan tasc| | tcaH
[ [ | | |
ViH- / 4 /
Address | Row Col. Col. Col.
- \ N \
tacp tacp
trwo tcpwo tcpwo towe
tawp towd| tawp tow] tawp tRWL
tres towp twp , tRcS tcwo twe | | tres towp twp
| | [ [
o= V- i i i i i % \ \
WE ViL- \ \ \
‘ trac tawe tawe
taa taa taa
tcac toeH tcac toeH tcac toeH
|| || |
toea toea toeA|
% v AN
Vie- X
tewz
>
toz
UI/O Von- Hi-Z
LI/O Vo ~~-°7TTTTTETTTTTTET
Ul/oO Vi
LI/O M ~T-TTTTTTETET T E e m e

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) Byte Read Modify Write Cycle

trasP trP
Shie Ve y
RAS
Vi- Xt /
tHPRWC
‘tﬂ trep trcas theas feen
——— - \ 7
UCAs * \\ Zl N T
Vi- X 7 \ i
‘tCRP tcp tHcas tcp tMRH
TAac Ve \ /4 \
LCAS %
Vi- X§ Z \_
trAD trRAL
tasr M tAsc<+ Eﬁ” tAii tcan tﬁfﬁ tcan
ViH- / / A A A A
Address v X Row Col. Col. Col.
L= X \ x 7 \ 7
tacp tacp t
trRwD tcpwp tcpwp CWL
tawp towe tawo |towi] tawp tRwL
tres tewp twp | tres tcwo twe_  Jtres| tewp twp
L
— Vi i i i ; i % A \ zE \
WE
Vi- \j— \ x
‘ trac tawe tawe
taa tan taa
teac] toEH teac toen tcac toeH
OE ViH- \\\\\\\\ toeal N\\ toEa N\\ toea| 4 lkt t : t
Vi- X X X
tewz tewz| | toeo tewz toeo
torz tolz toez toLz toez.
Von- Hi-Z Hi-Z
UIl/O |7 el Teeae RSV I LSSV PRV A P Y S Y I S L =R
VoL- out p out
Lo Vo e L2 N O out
Vo.-
ViH-
UIO \j_ ====m=mmmmmmmeeee oo in Peemecccccaaaa
ViH-
LI/O WHREITIEEEI IR EREERE S EEEEY (0.0, 0. 0. @ SLELETtEEEe

Remarks 1. 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.
2. 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.
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Hyper Page Mode (EDO) Read and Write Cycle

trASP _ Ire
Ve trHCP }—S—
RAS ViL— \ 7 | W
tcsH tHpc trRsH
tcrp treD tHcas tep tHcas ) tep tHcas tepn
UCAS  Vim- 7 N 7\ / ;QX / /l )
LCAS V- \s_7 X i \_
trAD ) trRAL
tasr| |tRaH  tasc] tean tasc| | tcan fasc tcan
[ R a—— | |
ViH— - -
Address Row Col. Col. Col.
ViL— N N
trcs trcH
v . ’{ twes tweH
= IH—
we wC /1)) /7 : L/
tocH tacp tcHo
toEa taa
—=  Vmh- toLz t 4 N
OE " \\\\\\\\\\\\( ) wc, ] \ \\\\\\\\\\
‘ trAC toEz,
taa
tcac }B)r—c twez
tciz
Ul/O Vou- Hi-Z / A 7 \ Hi-2Z
R N YD ;I S
tos toH
L |
S | QLTI S
LI/IO vi- -< ( Datain |

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 PD421165

Hyper Page Mode (EDO) Write and Read Cycle

trASP trP
—_— trHCP —
— ViH— / Y
RAS Vi— Xt 12 \
tcsH tHrc tRsH
. tcrp treD . tHcas _ tcp tHcas ) tep - tHcas - tcen ]
UCAS IH— % \ / \ N
LcAas V- J %5_7 SKJ \ &x 7/ / -
trAD trRAL
tasr| |traH LAEE tcan tasc| | tcam tasc tcaH
ViH— {
Address v Row Col. Col. Col.
IL— N
tocH trReH
twes twen twes | | twen tres toes trr|  twpz
d
— ViH— 3
WE T OO / N\ 1/ [/ \__/
tace twez,
tacp
Aac ViH— toea
EVEETTIII AR R RN RN RN RN e,
‘ taa torr
‘ tcac torc
teiz, toez
[
toLz
Ul/o  Vou- Hi-Z 4 XHi-Z
L /O VoL ~TTTTmTmmmmmmmmmmsesesd i et it ettt Data out } -----

Uro e OO0

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 PD421165
CAS Before RAS Refresh Cycle
trc trc
trRAS trP trAS | trP
e T S\ / x
RAS |~ \( JZ \ JZ \
tcrr
| tesr fcHr | trRPC tcsr fchr trrPC tepn
UCAS ViH- N \ 7 \
LCAS V- \\( \ / \
Remark Address, ﬁ, OE: Don'tcare L 110, U 1/O: Hi-zZ
RAS Only Refresh Cycle
trc trc
trAS | trr trAs | trp
Ve / \
RAS |, ° \ ) \ JZ N\
tcrr
trpc <>
tcrr tepn
UCAS Vm- f Y Y
LCAS Vi- / \_/ \
tasr trRAH \ tasr tran
Address Vir- XXX>§ Row Row
Vi-

Remark W_E, OE: Don't care

40
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NEC PD421165
Hidden Refresh Cycle (Read)
trc _ trc
L trAs _ trP trAs o <tRP |
— V- }_X /. —
RAS ViL—- X» 7 \( JZ \
JCRFL _ treD trRsH tcHr tepn .
UCAS ViH- / \ / \
LCAS Vi- / \ \t \
B trAD i< trRAL .
tasr trRAH Eﬁc» tcan
Address V"~ WROW X gl Col.
ViL— N
trcH
tres| ’ twr [, twez
we ‘ \ W
we v [/ 11111117 \_/
< toes twez )
toea EC_Hq
%8 7 AN AMRRRRRRRNNY
ViL- X. /
L :RAC i torr
t:,ic torc <
< toz toez
tcz
U1/O Von- Hi-Z g 4 X Hi-z
LI/O Voi— ~T777mTmTTTTomommomossomomsomomemmmmme e 4 s Data out > """"
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Hidden Refresh Cycle (Write)

RAS

Address

ul/o

\Y

tre

ST\ .

t trl
Vin- / \\ \
Vi~ / \ \

tasr tRAHtRA tasc
I

twe

v NN

Remark OE: Don't care
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PD421165

Package Drawings

44 PIN PLASTIC TSOP(l1) (400 mil)

44 23
HHHHHHHHHAH | HHHHHHHHAHA

detail of lead end

D T B Eﬁ\\\,
)
L o
1 22
A
H |
| | ‘ J
l
y Are—— =
© ¢ oI OO mininininininininint V2 = | S— — ‘
“L" T
[e] EEN 2 ]
D
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 18.63 MAX.  0.734 MAX.
its true position (T.P.) at maximum material condition. B 0.93 MAX. 0.037 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
+0.08
D 0.32_0_07 0.013+0.003
E 0.1+0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76+0.2 0.463+0.008
| 10.16+0.1 0.400+0.004
+0.009
J 0.8+0.2 0.031¥3:002
+0.025
K 0.145_0'015 0.006+0.001
+0.004
L 0.5+0.1 0.02073° 505
M 0.13 0.005
N 0.10 0.004
0t7° o+7°
P 375 3° 75

S44G5-80-7JF4
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NEC PD421165

40 PIN PLASTIC SOJ (400 mil)

40 21
minininininisinininisininininininininin

| I N N N NN N N [ N N N D
1 20

vl

o, | O

M[S] N ®

NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of 0.2 +0.008

its true position (T.P.) at maximum material condition. B 26.29_p35  1.035_pp14
c 10.16 0.400
D 11.1840.2 0.440+0.008
+0.006
E 1.08£0.15 0.043%3-99€
F 0.7 0.028
G 3.540.2 0.138+0.008
+0.009
H 2.440.2 0.094*3-992
| 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%3-994
N 0.12 0.005
P 9.40£0.20 0.370+0.008
Q 0.15 0.006
T RO.85 R0.033
+0.10 +0.004
u 0.201-12 0.008%3-994

P40LE-400A-2
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* Recommended Soldering Conditions

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

HPD421165.

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

HPD421165G5-7JF: 44-pin plastic TSOP  (I1) (400 mil)

VPS

Peak temperature of package: 215 °C or lower,
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit :7 daysN°®
(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 daysN°®
(10 hours pre-baking is required at 125 °C afterwards)
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 Do not apply more than one soldering method at any one time, except for “Partial heating

method”.
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NEC PD421165
UPD421165LE: 40-pin plastic SOJ (400 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 daysN°t®
(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 daysN°t®
(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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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. Itis 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
devices 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 V pp 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-ondoes notnecessarily define initial status of MOS device. Production
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, 1/0 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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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 property 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 program" for a specific application. The recommended applications of
a device depend on 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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