DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD42518165L, 4218165L

3.3V OPERATION 16 M-BIT DYNAMIC RAM
1 M-WORD BY 16-BIT, EDO, BYTE READ/WRITE MODE

Description
The uPD42818165L, 42181651 are 1,048,576 words by 18 bits CMOS dynamic RAMs with opticnal EDO.
EDO is a kind of the page mode and is useful for the read operation.
Besides, the pPD42S18165L can execute CAS before RAS self refresh.
The pPD42318165L, 42181651 are packaged in 50-pin plastic TSOP (IIj and 42-pin plastic SOJ.

Features

+ EDO (Hyper page mode)

+ 1,048,576 words by 16 bits organization
+ Single +3.3 V +0.3 V power supply

+ Fast access and cycle time

Part number Pov.ver consumption Access time R/W cycle time EDO (Hyper page mode)
Active (MAX.) (MAX.) (MIN.} cycle time (MIN.)
* uPD42518165L-A50, 4218165L-A50 612 mW 50 ns 84 ns 20 ns
#PD42518185L-A80, 4218165L-A60 540 mW 60 ns 104 ns 25 ns
#PD42518185L-A70, 4218185L-A70 504 mwW 70 ns 124 ns 30 ns

+ The uPD42S18165L can execute CAS before RAS self refresh

Part b Refresh | Refresh Power consumption at standby
art number efresh cycle efres (MAX.)
#PD42518185L 1,024 cycles/128 ms CAS before RAS self refresh, 0.54 mW
CAS before RAS refresh, {CMOS level input)
RAS only refresh, Hidden refresh
HPD4218165L 1,024 cycles/16 ms CAS before RAS refresh, 1.8 mwW
RAS only refresh, {CMOS level input)
Hidden refresh
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% Ordering Information

Access time

Part number (MAX.) Package Refresh
HPD42818165LG5-A50-7JF 50 ns 50-pin plastic TSOP (1) CAS before RAS self refresh
4PD42518165LG5-AB0-7JF 60 ns (400 mil) CAS before RAS refresh

RAS only refresh
PD42818165LG5-A70-7JF 70
H ne Hidden refresh
(PD42518165LLE-A50 50 ns 42-pin plastic SOJ
4PD42518165LLE-AGO 60 ns (400 mil)
uPD42518165LLE-A70 70 ns
HPD4218165LG5-A50-7JF 50 ns 50-pin plastic TSOP (1) CAS before RAS refresh
4PD4218165LG5-AB0-7.JF 60 ns (400 mil) RAS only refresh
Hidd fresh
4PD4218165LG5-A70-7JF 70 ns en retres
H4PD4218165LLE-ASQ 50 ns 42-pin plastic SGJ
4PD4218165LLE-ABO 60 ns (400 mil)
uPD4218185LLE-A70 70 ns
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Pin Configurations (Marking Side)

50-pin Plastic TSOP (I) (400 mil) 42-pin Plastic SOJ (400 mil)
Vee O— 1 N 50 |—0 GND vee o—1 10O 42l—o anD
/Ol Q= 2 49 =0 1/016 /01 Cmep 2 41 |==0 11018
/02 Cre—e1 3 48 [==C 11015 /02 Ol 3 40 f=—=O 1FO15
/O3 Gl 4 47 |==C /014 /O3 Cra—mt 4 38 f==O /014
/04 Cwm] 5 48 pe—=C /013 /04 Ca—wl 5 38 =T K013
Voo 0— 6 45 —0o GND Voo O— 6 37 —O GND
VO5 Qe 7 44 0O 11012 /05 el 7 36 =0 /O12
/08 O=ml 8 43 |==0O 11011 /OB Cm—ml 8 35 f==O /O11
/O7 C=—l 9 42 f=—=C /010 /07 Crm—md 9 - 34 == /010
/08 Q=1 10 41 [0 /08 /08 G-l 10 8 3 33 f==0 |/09
NC o— 11 g3 40 |—o NC Neo—] 11 BB a2l—o NC
g8 Nco—] 12 2= 310 (CAS
2 2 WEo— 13 LB 300 UCAS
3B RAS O+ 14 M™h  29|o0o0E
NCo— 15 BH 36 |—O NC NG O0— 15 28 |=—0 Ag
NG O— 16 §§ 35 [«—O LCAS Ne o—] 16 27 l+—0 Ag
WE O—= 17 h 34 [«—O UCAS A0 O—=f 17 26 |=—0 A7
RAS O—= 18 33 [=—O OE Al O—=f 18 25 |=—0 A
NC C— 19 32 =0 A9 Az 0—= 19 24 [=—0O A5
NC O0—— 20 31 =—C A8 A3 O—= 20 23 =0 A4
AD O— 21 30 =0 A7 Voo O— 21 22 —0 GND
Al 00— 22 29 =—O A8
A2 O—=] 23 28 =—0O A5
A3 C—w= 24 27 =—C A4
Vee O— 25 28 |——C GND
AO to A9 : Address Inputs
I/O1 to /O186 . Data Inputs/Outputs
RAS . Row Address Strobe
UCAS - Column Address Strobe (upper)
LCAS . Column Address Strobe (lower)
WE . Write Enable
OE . Output Enable
Voo . Power Supply
GND . Ground
NC . No Connecticon
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Block Diagram
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Input/Output Pin Functions
The uPD42818165L, 42181651 have input pins RAS, CASNe® 'WE OE, A0 to A9 and input/output pins /01 to

I¥O186.
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 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 A9 Address bus.

{Address inputs) Input total 20-bit of address signal, upper 10-bit and lower 10-bit in sequence
{address multiplex methed).
Therefore, one word is selected from 1,048,576-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 Write control signal.

{Write enable) Write operation is executed by activating RAS, CAS and WE.

OE 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 V016 Input/Cutput | 16-bit data bus.

{Data inputs/outputs)

I/O1 to /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 (EDQ) is a kind of page mode with enhanced features. The two major features of the
hyper page mode (EDQ) 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 {(EDQ) 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 (EDQ), 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 80 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 (EDQO), 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 (EDQO) Read Cycle
— Vh- S
RAS , _ \ /

tHre tors

—— Vh- 3 /_!_ r
CAS Vi / \\‘ 4 \_ / T/ /
torc
Add ViH-
ress v Row Col A Col.B Col.C
[ -
trac
I - ™ > tan 1an tReH
fcac f | fcac T tcac trrrle | ol twez
—— V- X
WEV\L—ZZ!Z‘/ ‘_‘_ T//
tocH tcHo tocH
ot - - twez
1
oea . toep oEP dosa | toHo
Y \ ?l J "—
OE Vi- - / L \
toz
toHe
oz b {0z +1CLZ  foEz toez |
4 h 4 h |4 h y X i -
/O Data out A Data out B E—---- Data out CE— Data out C }--l-ﬂ-iz-
2 r, 7 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/Osto 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.

torn 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)

ﬁ, 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 tRru or trcn must be met -+ twez 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 - tcwo is effective.
CAS, OE: active - toch is effective.
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Electrical Specifications

+ CAS means UCAS and LCAS.

+ All voltages are referenced to GND.
+ After power up (Voo = Veomming), 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 -0.5fo +4.6 v
Supply voltage Voo —0.5fo +4.6 v
Output current lo 20 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0 to +70 C
Storage temperature Teig -55to +125 C

Caution Expesing 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 Cendition MIN. TYP. MAX. Unit
Supply voltage Veo 3.0 33 38 v
High level input voltage VH 20 Voo + 0.3 v
Low level input voltage Vie -0.3 +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 Cu Address 5 pF
Ce RAS, CAS, WE, CE 7

Data input/output capacitance Cug fe 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 170 mA | 1,23
trc = troming, lo = 0 MA trac = 60 ns 150
trac = 70 ns 140
Standby |[uPD42518165L locz RAS, CAS = ViHmmny, lo =0 mA 0.5 mA
current RAS, TAS > Vec —0.2V, lo= 0 mA 0.15
HPD4218185L RAS, CAS = ViHming, lo = 0 mA 2.0
RAS, CAS = Vcec—0.2V, lo=0mA 0.5
RAS only refresh current lcca RAS cycling, CAS = Vi miny trac = 50 ns 170 mA |[1,2,3 4
trc = tre(ming, lo = 0 MA trac = 60 ns 150
trac = 70 ns 140
Operating current lcca RAS < ViLwax), CAS cycling trac = 50 ns 120 mA [1,2, 5
{Hyper page mode (EDQO)) thee = tHec (ing, lo = 0 mA trac = 60 ns 110
trac = 70 ns 100
CAS before RAS lcos RAS cycling trac = 50 ns 170 mA 1,2
refresh current trc = troming, lo = O mA trac = 60 ns 150
trac = 70 ns 140
CAS before RAS lccs CAS before RAS refresh : tras < 300 ns 300 uA 1,2
long refresh current tro = 125.0 us
{1,024 cycles / 128 ms, RAS, CAS:
only for the uPD425181865L) Voo — 0.2V < ViH £ ViH max)
ovsvViL<02V
Standby: tras <1 us 400 HA 1,2
RAS, CAS = Vcc—0.2V
Address: Vi or ViL
ﬁ, OE: Vi
lo=0mA
CAS before RAS lcer RAS, CAS : 200 HA 2
self refresh current trass = 5 ms
{only for the uPD42518185L) Vee — 0.2V £ ViH € ViHwax)
ovVvsVvViL=02V
lo=0mA
Input leakage current ¥ Vi=0to36Y -5 +5 HA
All other pins not under test = 0 V
Output leakage current low Vo=01lo36V -5 +5 HA
Qutput is disabled (Hi-Z)
High level output voltage VoH lo =-2.0 mA 2.4 \
Low level output veltage VoL lo=+42.0 mA 0.4 v

Notes 1.

2. Specified values are obtained with outputs unloaded.

lect, lces, lces, lees and lcecs depend on cycle rates (irc and tHec).

3. lcci and lees are measured assuming that address can be changed once or less during RAS < ViL (max)
and CAS = ViH i),
4. lcca is measured assuming that all column address inputs are held at either high or low.

5. lcc4 is measured assuming that all column address inputs are switched only once during each hyper
page (EDQO) cycle.

9
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% AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

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

ViH Ny =20V --------------- \ Vo Miny =20V

ViL maxy =08 Voo | VoL imaxy =08V

fr=2ns tr=2ns
(3) Output load condition
Voo
1,180 Q
o]
100 pF

cL J; 870

Common to Read, Write, Read Modity Write Cycle

trac = 50 ns trac = B0 ns trac = 70 ns
Parameter Symboel Unit | Noles
MIN. | MAX.| MIN. | MAX. [ MIN. | MAX.

Read / Write cycle time tro 84 - 104 - 124 - ns

RAS precharge time trP 30 - 40 - 50 - ns

CTAS precharge time teen 8 - 10 - 10 - ns

RAS pulse width tRas 50 10,000 80 10,000 70 10,000 ns 1

CAS pulse width fcas 8 10,000 10 10,000 12 |10,000( ns

RAS hold time trsr 10 - 10 - 12 - ns

CAS hold time tesn CL:] - 40 - 50 - ns

RAS to CAS delay time tRGD 11 a7 14 45 14 52 ns | 2

RAS to 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 foan 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

OE to data setup time toLz 0 - 0 - 0 - ns

OE to data delay time toeD 10 - 13 - 15 - ns

Masked byte write hold time referenced to RAS tRH 0 - 0 - 0 - ns

Transition time (rise and fall) tr 1 50 1 50 1 50 ns

Refresh time HPD42818165L |  trer - 128 - 128 - 128 | ms 4
HPD4218165L - 16 - 16 - 16 ms

10
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Notes 1. In CAS before RAS refresh cycles, trasgax) is 100 us.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (ires) 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)

trapMax)andtreommax) are specified as reference points only ; they are not restrictive operating parameters.
They are used to determine which access time (irac, taa or tcac) is to be used for finding cut when output
data will be available. Therefore, the input conditions trap = tRAD (Max.) and tReD = tRop (Max.) will not cause
any operation problems.

3. torr MmNy requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the uPD42518165L.

Read Cycle
trac = 50 ns trac = B0 ns trac = 70 ns
Parameter Symbol Unit [Noles
MIN. [ MAX.| MIN. | MAX.| MIN. | MAX.
Access time from RAS trac - 50 - 60 - 70 ns 1
Access time from CAS tcac - 15 - 17 - 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 tron 0 - 0 - 0 - ns 2
Output buffer turn-off delay time from OFE toez 0 10 0 13 0 15 ns 3
CAS hold time to OE toro 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 (vaxy and trop < trop max) trac max) trac mvax)
trap > trap (ax) and trep < tRoD (Max) T maxy trap + taa max)
treo > troo (vax) tcac tmax) troo + toac max)

trapvax) andirep (max ) are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time (irac, taa or toac) is to be used for finding cut when output
data will be available. Therefore, the input conditions 1Rap> tRap (vax y and treb > troo wax) will not cause
any operation problems.

2. Either tRon (miny or tRrH Ny should be met in read cycles.

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

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

11
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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 held time referenced to CAS twen 7 - 10 - 10 - ns 1
WE pulse width twr 8 - 10 - 10 - ns 1
WE lead time referenced to RAS trwL 10 - 10 - 12 - ns
WE lead time referenced to CAS towe 8 - 10 - 12 - ns
WE setup time twos 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. twe(min; is applied to late write cycles or read modify write cycles. In early write cycles,

be met.

twen (vingy should

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

cycle.

3. ips Ny and toH aing 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 |Notes
MIN. | MAX.| MIN. [ MAX.| MIN. | MAX.
Read modify write cycle time trwe 107 - 133 - 157 - ns
RAS to WE delay time trwo 84 - 77 - 89 - ns 1
CAS to WE delay time towo 27 - 32 - 37 - ns | 1
Colurmn address to WE delay time tawp 39 - 47 - 54 - ns 1

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

If trwD > tRwD MIN ), towD > towp (Ming, tawb > tawn vy and tepwo > topwp (i, 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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Hyper Page Mode (EDO)

trac = 50 ns trac = B0 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX.| MIN. | MAX.| MIN. | MAX
Read / Write cycle time tHPe 20 - 25 - 30 - ns 1
RAS pulse width trasp 50 |125,0000 60 |[1250000 70 (125000 ns
CAS pulse width tHoAs 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 - 58 - ns 2
RAS hold time from CAS precharge trHeP 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 tooH 5 - 5 - 5 - ns | 3
OE precharge time toer 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 | 45
Notes 1. tHrcoang is applied to CAS access.

2. If twes = twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trRwp = tRwo (M}, towD = towp miny, tawD = tawn ing and torwo > topwo (ving, 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.
m, OE: active - tocH is effective.

4. torcmax), torr maxy and twez (max; define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von 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.
torn 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 tran or tacr must be met «-- twez and twpz are effective.

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

13
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Refresh Cycle

trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX.| MIN. | MAX.| MIN. | MAX.
CAS setup time tesr 5 - 5 - 5 - ns
CAS hold time (CAS befors RAS refresh) torn 10 - 10 - 10 - ns
RAS precharge CAS hold time trRrc 5 - 5 - 5 - ns
RAS pulse width (m before RAS self refresh) trass 100 - 100 - 100 - us 1
RAS precharge time {CAS before RAS self refresh) trrs 90 - 110 - 130 - ns 1
CAS hold time (C_AS before RAS self refresh) teHs -50 - -50 - -50 - ns 1
WE hold time twn | 15 - 15 - 15 - | ns

Note 1. This specification is applied only to the pPD42518165L.

14
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Read Cycle
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Vi \ 7/ \
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Upper Byte Read Cycle

tro
‘_ tra trp :
—-— ViH= \ / 3
RAS Vi \ 7Z | W
_ tcs
torp | | tro tRs fecrl N
D fca J
I ViH— 7 b ! 4 \
UCAS - /_ \
Vi \\( 1/ /
tcre MR
ot >
— Vin— 4 l\
LCAS Vi— 2
. trao traL »
tasr| | tmad " Tasc tcan "
ViH— 2 \/
Address v Row Col.
L= ¥
tRcH
trcs trR T twez
e ViH- 3
we W [T \_///
toe:
foc foHg | "ﬂ twez
—— ViH- ) i 3
% v ANV VN / N\\\\\\
_ trac
N B taa _ forc
tcac N 4&}
« toz . _ torr N
oz N
Von— Hi-Z z 4 X Hi-Z
UIO  yj . =======meessssssesess e s e {w( Data out 7} ---------

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

tre N
‘_ fras oo tre :
— Vie- X 4 3
RAS Vil \‘ ]Z \
tcrp tMRH
— ViH- 4 3
UCAS Vil } \
. tcs N
tcrP ) treo treH " torn N
-: fea . " b
— ViH- 4 3 4 X
S \\ L] \
. trao traL N
tasr tran tasc foan
Vin- 4
trcH
trcs trRH o twez
—= ViH— \
e LT o \_///
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fcHo twez
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— Vik- b
% 07 AMMMAMN NN /- AN\
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- taa torc .
fcac . < toez .
oLz . torr
toLz N
Vor— Hi-Z - / N Hi-Z
LIVO VoL 17T e s {m Data out 7} ---------
Remark U l/O: Hi-Z
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Early Write Cycle

tras o L trr

Y Y
RAS |~ \‘ ) } N
- H Ll

UCAS Vi

H—
LCAS V- /

s CAH
V- 3 4
D

A\ T

fos tox

i 1 YRR HOXROXKRXKRI

Remark OE: Don't care
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1PD42S518165L, 4218165L

Upper Byte Early Write Cycle

RAS

UCAS

LCAS

Address

ulio

fras oL tre

A
_ tes
tcr tro N b torn .
. tcas
7 Y 7 Y
/ 1\ [/ \
tcr tm
ViH— 4 \
ViL- / \
tra
ta tranH tasc toan
P o ——

ViH=
Vi-

Vib—
ViL-

T~

A

Col.

LUXKXKRXKIRIIIINAX

ANANANANAN Vo

I

\/
A

XXXXXXXXXK

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

tos
ot

toH

oatzin__ X XXRKIKIXXKXXIIKXAIXKXXX
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NEC 1PD42S18165L, 4218165L

Lower Byte Early Write Cycle

Vin— \ 4 N

RAS i N / \

— V- 4
UCAS Vi /

B RCD . B oPN_
- _ 7 ! < fcas . 7 X
[CAS " / \ \( 7/ / \

B D

e YRR o XXX XRRRXRRRRXKRR

e v SN\ /77777777177

o - XRTRRXRXREX = XXX KRR KRR

Remark OE, U I/O: Don't care
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NEC 1PD42S518165L, 4218165L

Late Write Cycle

Z-E S 1 = ‘,z‘ - N
T N _/ — QL : /7 :y
wE Vo ///////////’HEE \ ) ://///////////////////
o Vo 7777777 L TARRAAVARRRTARRARRARAAY
oS sz W

21



NEC 1PD42S18165L, 4218165L

Upper Byte Late Write Cycle

. tras o e tre ,
— VMmN v 3
RAS N / \_
< tosh .
terp | | treo < trs N B teen .
tea
Teae Y- 4 \ 4 Y
UCAS /" / \ \‘ ) / \
torp twn »
Traac ViH- 4 3
LCAS Vi 7 \
tra
tasr| | traH tasc toan
ViH— r
Address ; _ R;W—m‘ Col.
_ tow N
N trwL o
o fos twe
ViH- 4 3
we = L1111 N LI

m

= W LT ALALARARARRARRRRRRRAANY

toen tps_| « .
o 4 YRR N Y XXXROO000R

Remark L /O: Don't care
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1PD42S518165L, 4218165L

Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

=
mi

o
m

L IO

i _/ ;\_
A S e A w
= LTI\ LTI

ViH- i-
Vi- AAAN/S T

Remark U I/O: Don't care

ﬂ\\\\\\\\\\\\\\\\\\\\\\

Datain
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NEC 1PD42S18165L, 4218165L

Read Medify Write Cycle

< trwe N
. tras o e tre N
me v TN / _
tcsH N
tcrA « treo i tRsH . < toen .
UcAs Vi- Y \= tons > / 7 X
LCAS Vi _/ X Z / \_
. treo
tasr thiAH tasc toan
Address | Row z Col.
trRwo tow
- tawo I tew N
|‘tE§ 3 town o twe
we v [LL111//f N Y
- LOEA | - LOEH
R ARNNNNNNN NN\ - AARRRRRRRANY
« RAC
| - . tt::c : | foeo . tos || tow
412 4 RXRRRRRY -+ (RN o XXXKXKXRXX
tctLZLZ toez

U o Von- Hi-Z Hi-Z
LIKO VoL ~CTTTTTETmSTSSmmmsmssssssmsssmes '< Data out Dpr=========--—mmemmemm e mmm i —ee
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1PD42S518165L, 4218165L

Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

uIo

Ulio

trwo

SR SC CAH
ViH= X r
Vv Row Col.
L= u

[TT777777777

ARLRRRARAAY

Remark In this cycle, the input data to Lower 1/O is ineffective. The data out of that remains Hi-Z.
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NEC 1PD42S18165L, 4218165L

Lower Byte Read Modify Write Cycle

trwe

* t o e tre ;
RS Y- \ / N
tcre tmRH
UeRs V- 7 :
e tos . \—
B tro e trs _ teen .
we W ] N B ya
tasn "twtm T tso, toan
D ) S ) G 0
. : trwo » e tOWL
” tawp P -
Dl | tew . e tee
— He \
Ve v [LIIITTT N WY
oA P =
SRS\ ERAARARARARNY
) * - :’;C: toer tos N
o 3 DO vvoveeeeeeeee R
toLz
fog N
0 YO e HZ e T SE— A T—

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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1PD42S518165L, 4218165L

Hyper Page Mode (EDO) Read Cycle

RAS

UCAS
LCAS

Address

Ulio
LI/O

Remark

B trase o b
—_— ) trHcP i
ViH- « . X
Vie- \ 1Z \
. tesH N " tHrc . e tRsH .
terp) treo tHoas I (<l tHoas o tor |, thcas L foen
Vin— b / b 4 '
w. _/ \ /N /N SN\
tran « tRaL » le torr
tasr| |traH  [tasg] tcan tasg| | tcan fasc| | toan torc
ool - L | g |
Vi R Col ’m Col ’@O}‘ Col
Vi— ow o L ol. g ol.
tRcH
tres rRe|  fwez
- e
ViH— 7 '
Vi- Z Z Z z {_/ X //
twez
toc | |, tacp o e tace tCHO_
v toea taa tas
"= foz i teac i b tcac i 3 \\\
ve ANV - o N
‘_ trac N
taa
_ fcac DHC DHE. toez
" toLz .
VoH— Hi-Z AL X 4 L '3 \
Voo “rtmrmmmmmemmssmaadiesseeseees -{y Data out 1}--<Xt Data out 1}--();( Dataout D=

In the hyper page mode (EDQ), 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 1PD42S18165L, 4218165L

Hyper Page Mode (EDO) Byte Read Cycle

. trasp g tee
Y . trHcP N . w—
RAS Vi— &- 72 \
- tosn . , tHPc o e treH
fore | | trep . tHoss o LHGAS Lo
Ve ') 7 \ r '
OCAS / \\ /] N ,/ / \
tecrp
|<_> b | toas [ fer o | twen
— V- 3 1’4 y
LCAS Vi— j \ / N
=tHAD: . tRAL L] term
tasr| [tran [tasc toan tasc| | tcan tasc| | tcan torc
-] e |l » le— - > - »
Vir- L YAS 4 4 X T
Address v Row Col. XX Col. Col.
IL— FAVAS k i —
treH
trcs trrn| twez
—
wE ViH- \
WE V\L—ZZ‘ZZ{_/ \ /
bwez
_ tocH || tace . tace tcHo I
oAy tan ¥ b ™ * |
% I MAANAMMNMNYS | e ] T e ] 7 qﬂ'\
|: frac > oz |
[ B tan i t~. »
- - DHG
«fcAc » toez
" tcLz . -
Vor— Hi-Z ' L 4 \
uio VoL— =mmems s ssmssm s s s s s ———— "% Data out _}'---- --------------- -@K Data out _E--
7
foHe
ot
Von— Hi-2 4 Y y
LIO yy,  m=mmmmmmmmmmmmm s m s e oo e e -g?ﬂﬂ Data out JE---------------------j}--

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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NEC 1PD42S518165L, 4218165L

Hyper Page Mcde (EDO) Read Cycle (WE Control)
trasP tre
e « trHcP s X
RAS  y, _ N / \

tesn trsH
tHoas tHoas tHoa . teen

tore [ troo

i -
UCAS ViH— b i/ Y / S'\ "4 !
LcAs  Vi- j \\r / % \ 1/ / \_
_tRAD < traL -
tasr| |tran  [tasg toad tasc fcan 1asc tcaH
et - L " - W
ViH— r A s N
Address Row Col. Col. j@] Col.
Vi— X 7 i 7
treH
(e
twrz WPz twrz
tfa‘cs t t troH tres _ |trRe| ™
v e RCH ’-f.‘ le tRos ;HT“ L ;
__ H—
WE Vi- L [/ z !j )K\ )Ké X /
tocH
< » twez
_toEa tcHo
torz
— V- il i
% wZ AMMMMNNN AN
“ tanc « toFR
‘ . tan . . taa . « tan . < fOFC
) | toxe i |twez toac twez Lteag toez |
torz toLz toz
U110 Von— Hi-Z 4 N Hi-Z Hi-Z e\
L1/O Vz['— CTTTRTEURTERP A BECRPERPEERPE {ytDataout)"I"";& Data out "I"?;FLX Dataout _pr======
S —

Remark In the hyper page mode (EDQ), read, write and read modify write cycles are available for each cof the
consecutive CAS cycles within the same RAS cycle.
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NEC 1PD42S18165L, 4218165L

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

rasp 1rp
— vee AL tRHeP ¥
RAS N * */ \
ViL- 7
tcsH tHpc trsH
fere freD THeAs () THeas cp tHeas ey
UCAS Vir- 4 3 Y X
LCAS Vi- \}E 72 \( 7-7 S— 7/ \
lrap . fra . loFc
Lsa) [tra [ths| tean tasg| [ tean lAEE_ toan Lo,
Vin- £ -
Address V- X>g Row Col A Col B m ColC
K K A ] ® ]
| irac
I Tan ~ taa treH
mC_S loac fcac toss el femr
—_— - ¥ 1cac X
WE g‘H {{{f{? o T \_\}E
L= feHo focn oo
focH | [*™ tace T > tace
toEa {oep toep foep {ock lero
OE V- \ £ -z j&
Vi- K / \ / n/
1
toez | laz] oz
ulo 4 b 1'J \
L 1/O | Data out QE----- N Data out B
7 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 N tre
___ - \ J/‘ E
SAS Vin \ < trHCP .
Vi L 7 \
- tcsH . < trrc e trsH .
tF'Ff_ R treo ole tHcas . tcp < tHcas o _-tcp’ < tHecas . - teen
UCAS Vi b \ ;:;\ l_\ 7 \
LCAS Vi- Xk 7 \ / \
o < traL .
th:_ _t‘H_A: _tfff, toan tasc =tCAH tasc | toan
ViH- 4 \ 2 k|
Address - Row Col. Col. Col.
A 7 pY 7 |
twes wen wos || twor twes o fwer
— Vi
= 3 Ty ANa i
V\L— ! 7 ! 7 ! ;/
fos « IoH tos toH tos PR L B

13 - XRRRRRA

Remarks 1. OE: Don't care

KURXKXXX

2. 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) Byte Early Write Cycle

o trasp AT
N A | trHcP s
RAS Vr \ - / Y
Vi . 7 N
tcsH tHrc « trsH
}_ts_ﬁi troo fHoas o thoas = _ foen
__ - \ y X
UCAS Vin j \ \ ZE !S / / \_
Vi~ \ X 7 N 7
tcrp - tep o | tHCAS tce -
— Vi \ 4 b
LCAS |, % \ / \_
trap . traL N
tasr| |tRaH tasc tcan asc toa {asc tean
ot F | — =
Vi \ 4 y A
- FAAY / 7
twes twoH twes tweH twos twen
= V-
" v A [\ /‘\T i
v\ X i X il ! 7/
1os _toH 1os toH
V- J \ 4 \
UIo . 4 ) VOVQV‘V‘V"‘V’VOV \/
Data i Data i
Vi- m g L AAAAAAAAAAA
| _los toH
Lo Yr

XEXOOOKXXHXXXXXX

Remarks 1. OE: Don't care
2. 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.
3. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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Hyper Page Mode (EDO) Late Write Cycle

tRasP N trr
[RHCP ' :
— - N < » -
RAS ViH \
Vie- h F
tosH tHrPc trsH
tore| | tRcD N tHoas top tHoas topPn
UCAS Vi Y \ Z[_! / 7 Y
LCAS Vi- \ X 7 . / \
trRaD tRAL
task| [tRaH tasc tean tasc - toaH
-~
Address Vi R i Col
Vil ow ' ol
tow towL
trRa '
tRos twe, tros twp tros twp
e VH- 4 \
v w [/[/// i } # } N/
toen toen toEH

, : I 7
E v /////]/ N/ N/

]

=
ANRRRRRRRNNY

toED fos .tﬂ-{__ foED dos |
Y Yy 2 D D 0

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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1PD42518165L, 4218165L

Hyper Page Mode (EDO) Byte Late Write Cycle

RAS

UCAS

LCAS

Address

UIo

L IO

Vine
Vi

Vi
Vi-

Vii-
Vi

Ve
Vi

V-
Vi

Vin-
Vi~

Vi
Vi

< trasP tre
" trHcP
"""'SS tzl X
S 7 \
- tosH - - trPc - trsH
'IER_P_ treo tHoas tHcas _ toen
X 4 T A X
/ i\ / N\ /[ \
5 7 \Y 2
tcre tcr tHoas tcr tvRH
7
/ AN 4 N
traD
- IraL =
tasr| |1Ran 1asc foa tasc| | ey taso| | toan
[ [~ Eull [~
r \ b ! A 3
Row Col. Col. )(XX)( Col. XXX
" 7Vx 4 7 X 7
fow _ fow tow
Trw
B o twe trcs twp | tnos twe

(1T

oen

on

JANARRRRRRRRANY

| Datain P:"---Z

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 simultaneocusly, or at random.
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Hyper Page Mode (EDO) Read Modify Write Cycle

trase trp
RAS ViH- 5\ ﬂt %
Vi- q 7
- tHPRWC N
tore) trco . tHcas ter | tHcas tee tHcas . tcen
e VH- h! NN I\ '4 !
ucas - f \ /N /N /f N\
LCAS A 7 \ J A 2/
trap traL
tasr| |tran tasc toan tasc tcan tasc| | toan
(o — [ — -t > -
Vin \ 4 \ /
Address " Row )O( Col. Cal. Col.
- FRAYA N 7 A
« tawo - bz, tepwn - e terwn towl
_ tawp N bow tawo _ftewy tawp || tRwL
tros|” B towo [ [twe, tres| [ towo “Mawe, dmes [ town | [we
| “ - > > e >
Vik- y \ \
WE ViL- \ \; l \
- trac N
‘ _ taa - _tana N ot
toac tosn [ [tcac toen I tcad] toeH
[~ o o d Lot
toea toea
ViH- > * >
% vo ANNNAWNY I\
toz | |toeo Loz
—-
toLz toed toLz
=
U IO Von- Hi-Z Hi-Z
LIO Vo. =================-- OUt Y= == mfmim = == === <
fos| | ton
UIo  Vh-
e R X in po----me-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

RAS

UCAS

LCAS

Address

Vik
Vi-

Vik
Vi-

uo

L O

ulo

Lo

trasP {rP
- X !
\ I/
i tHPRwWC
‘GHP frep | tHeAs tHoAS tcen
\-\ I y i X
_/ N \ /N
1crp 1cp tHeas cp tRH
\_\ Z! X
_/ S \
traD traL
tasn | ftrad, tasc tean tasc| | toam tasc| |tean
‘—b| aE aal [ e ot
F 4 4 h! r X
Row Col. Col. Col.
I x 7 L
tace tage ‘
trwo i 7| terwp > [ CWL
tawp tow tawp  [towy tawo tRwiL,
trcs towo twe | tros tewo twe  tRes town twe
[ =
T /i
trac
‘ Lot tan tan
toEH
Ef\_c_ tcac toeH }El-‘\-(]. toeH
AN A\ A\
X
teiz| | toen torz| | toep
o .
toz toez ..(tﬂz,. ﬁtOEZ-
T
Hi-Z Hi-Z Hi-Z
---------------------- [+ EEEEL L EEEEEEEEEEE CEl "“"""'Z, ouUl Jrm===rremecccccccamaa—
Hi-Z ALY Hi-Z
---------------------------------------------- -Z out E—--- ]
— tos| |ton
-------------------------------------------- g ------------gm
tos| | ton
e
------------------------------------------- O XRRXRRKK

Remarks 1. Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of

36

the consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
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Hyper Page Mode (EDO) Read and Write Cycle

RAS

UCAS
LCAS

Address

ul1/o
L1/O

Ulio
L IO

Remark

_ trase N trp
Ve _SSH < trHcP :F_
Vi- 4 \_

« tosH N . tHpc _ trsn

r‘tﬁi e trop o theas 1 tep P twoas [ tep || treas o foPn
Ve N /) N AV
trac o traL
tasr| |tran LAEE_ tcaH LAEG;. tcaH tasc M
IL— \ R 7
e thﬁ‘l‘L twes tweH
Vi - > e >
vo L1111 N\ 11107/
_ tocH < tace . tcHo
:tOEA__ ) taa

V- t h i r p
v AN <=/ NN

L trac | toez

" e |
) _ tcac : EC tWEj_ﬁf
< toz )

52:: A, {yl Data out }'()K: Data out:}"" """"" AT

tD‘S toH

In the hyper page mode (EDQ}, read, write and read modify write cycles are available for each cf the
consecutive CAS cycles within the same RAS cycle.
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CAS Before RAS Self Refresh Cycle (Only for the iPD42518165L)

S '3 Y
RAS

trass | e trrs

Vie- g tore

[

trrc

) J vy

" foHs . toen

_tosr

UCAS ViH— \ /
LCAS Vie— 5 ) I /

T
1

g

Remark Address, WE, OE: Don'tcare L /O, U IVO: 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 1,024 times within a 16 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 1,024 times within a 16 ms interval just before and after setting CAS before RAS self refresh.

(3) If trass vy 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 ps < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trps) is applied.
And refresh cycles (1,024/128 ms) should be met.

For details, please refer to How to use DRAM User’s Manual.
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NEC uPD42518165L, 4218165L
CAS Before RAS Refresh Cycle
« tre e trc .
_ tras L tre L tras L trr N
m VIH— —XS kl—sx k[
Vi " A HORP | e
ool
tcsr L trrc tcsm tcHr trrc torn
UCAS Vik- \ N X 4 b
LCAS Vi N r/ \\i 7/ \ / \
Remark Address, WE, OE: Dont care L IO, U I/O: Hi-Z
RAS Only Refresh Cycle
- fre nle tre .
- tras o Le trP . le tras o e trP .
ere Ve X }( \ 4 3
RAS Vi \‘ S‘ JZ
fere
trrc [
_fere | * > tcen
UCAS Vi- 4 ! Y
LCAS Vi- / \_/ \
tasr tran R tasr - tRan -
Vin- - YVVVVVVVV X
Add
ey XXRK_ e XXOQOO0RKKX__ o OO0

Remark WE, OE: Don't care

L VO, U I/O: Hi-Z
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Hidden Refresh Cycle (Read)

tre . tre
tras L tras LN
ViH- 3 — —
RAS Vi S ;! \‘ 'L \
LR L trco e tRSH - o tcen
UCAS VH- y ' 4 Y
LCAS Vi- / N\ \ J \
. trao traL .
tasr traH tasc tcan
. » e
— MY
e 3 A=Y HERXRDRRRXRRIRRK
Vi- P aAVAY
treH
tras D e L
WE ’ \ W/
WEV\L—///////// !\'
_ toes . twez _
toea tcHo
= Vh- 4
% w7 AN NN NN
L, frac
- ta toFm
tcic torc <™
torz N . toez s
_ foz N
UI/o Vou- Hi-Z N " ¥ \ Hi-Z
LI/O Vol— — o mTTTmTmmmmmmmm e s mm s mm e manme e -4 Data out } -------
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Hidden Refresh Cycle (Write)

tro

tre

tras

trp

tras

|

— Vmh- L
RAS Vi \_

tcrp treo

tRsH

UCAS V-
LCAS Vi-

N

tran

tcHr

teen

o L AP

[

tasr -tHAH

ViH- —
Address Ro;_m Col.

(CRXRXRRRRRRROR:

g

EAN\\NNNNANY

LT T

UKo Vi 3 Data
LIO Vi  Caain

Remark OE: Don't care

XXX

AR

RIXKXXKXKR

XXXX
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Package Drawings

50PIN PLASTIC TSOP(IT) (400 mil)

50 26
HAAAAAAAAAR HAAAAAAAAAR

1HHHHHHHHHHH HHHHHHHHHH2H5

A

NOTE

Each lead centerline is located within 0.13 mm (0.005 inch) of
its true position {T.P.) at maximum material condition.

42

detail of lead end

w o
H
[
J
:
,,,,,,,,, —————h
ITEM_MILLIMETERS __ INCHES
A 21.17 MAX.  0.834 MAX.
B 1.0 MAX. 0.040 MAX.
c 0.8(T.P.)  0.031(T.P)
+0.08
D 0.32+3-98  0.013:0.003
E 0.140.05 0.004:0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76:0.2  0.4630.008
| 10.16£0.1  0.400£0.004
J 0.820.2 0.031*3.902
+0.025
K 0.1453:928  0.006+0.001
L 0.540.1 0.020%3-9924
M 0.13 0.005
N 0.10 0.004
+7 +7
P 3*] 3]
850G5-80-7JF4
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42 PIN PLASTIC SOJ {400 mil)

42 22
imiminininininininininininisinininininis

+

1UUUUUUUUUUUUUUUUUUUﬁgggﬁ

- F
" |

[ | [

O ALY

LA N N I IR IR IR IR IR IR IR Rin
h

ol _ \

—M S| N @
NOTE

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

7l Q
P42LE-400A

ITEM| MILLIMETERS INCHES

B 27 561555 1.085:09%

@ 10.16 0.400

D 11.18+0.2 0.440%0.008

E 1.08%0.15 0.043:95%¢8

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 2.6 0.102

K 1.27 (T.P) 0.050 (T.P.)

M 0.400.10 0.016+-33%

N 0.12 0.005

P 9.4£0.20 0.370+0.008

Q 0.10 0.004

T R 0.85 R 0.033

u 0.2020 68 0.008:39%4
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* Recommended Soldering Conditions

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

1PD42S181865L, 4218165L.

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 soldering is done

under different conditions.
Types of Surface Mount Device

#PD42518165LG5-7JF, 4218165LG5-7JF: 50-pin plastic TSOP (IT) (400 mil)

Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysMote
(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 daysNote
{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 Do not apply more than one soldering method at any one time, except for “Partial heating

method”.
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1 PD42S18165LLE, 4218165LLE: 42-pin plastic SOJ (400 mil)

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)

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)
VPS8 Peak temperature of package: 215 °C or lower, VP15-207-3

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 scldering method at any one time, except for "Partial heating

method”.
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[MEMO]
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NOTES FOR CMOS DEVICES

(1) 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.

(3 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 ofthe 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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[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. Nolicense, 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-radicactive design is not implemented in this product.
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