DATA SHEET

NEC MOS INTEGRATED CIRCUIT

1PD42516160, 4216160, 42518160, 4218160

16 M-BIT DYNAMIC RAM
1 M-WORD BY 16-BIT, FAST PAGE MODE, BYTE READ/WRITE MODE

Description
The uPD42S16160, 4216160, 42518160, 4218160 are 1,048, 576 words by 16 bits CMOS dynamic RAMs. The
fast page mode and byte read/write mode capability realize high speed access and low power consumption.
These differ in refresh cycle and the pPD42516160, 42518160 can execute CAS before RAS self refresh.
These are packaged in 50-pin plastic TSOP (L) and 42-pin plastic SOJ.

Features

+ 1,048,576 words by 16 bits organization
+ 8Single +5.0 V £10 % power supply

+ Fast page mode

+ Fast access and cycle time

Part number Power. consumption Access time R/W cycle time Fast p.age mode
Active (MAX.) (MAX.) {MIN.) cycle time (MIN.)
1PD423816160-50, 4218160-50 605 mwW 50 ns 90 ns 35 ns
1PD423518160-50, 4218160-50 935 mwW
uPD42516160-60, 4216160-60 550 mw 60 ns 110 ns 40 ns
1PD423818160-80, 4218160-60 880 mwW
1PD42516160-70, 4216160-70 495 mw 70 ns 130 ns 45 ns
1PD42518160-70, 4218160-70 825 mwW
uPD423516160-80, 4216160-80 440 mw 80 ns 150 ns 50 ns
1PD42518160-80, 4218160-80 770 mW

+ The uPD42816160, 42518160 can execute CAS before RAS self refresh

Power consumption at standby
Part number Refresh cycle Refresh (MAX.)

uPD423168180 4,096 cycles/128 ms | CAS before RAS self refresh, 1.4 mW

CAS before RAS refresh, {CMOS level input)
uPD42518160 1.024 cycles/128 ms | RAS only refresh, Hidden refresh
4PD4216160 4,096 cycles/64 ms CAS before RAS refresh, 5.5 mW

RAS only refresh, {CMOS level input)
uPD4218160 1,024 cycles/16 ms Hidden refresh

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

Document No. M11083EJ5V0DS00 (5th edition)
{Previous No. IC-3217) The mark % shows major revised points.

Date Published February 1996 P )
Printed in Japan ! © NEC Corporation 1993, 1994
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Ordering Information

Part number Access time (MAX.) Package Refresh
#PD42816180G5-50-7JF 50 ns 50-pin plastic TSOP {11} CAS before RAS self refresh
uPD42818180G5-50-7JF {400 mil) ‘CAS before RAS refresh
uPD425168180G5-60-7JF 60 ns RAS only refresh
#PD428181680G5-80-7JF Hidden refresh
uPD42318180G5-70-7JF 70 ns
#PD42818160G5-70-7JF
#PD428161680G5-80-7JF 80 ns
#PD42818160G5-80-7JF
4PD42516180LE-50 50 ns 42-pin plastic SOJ
#PD42818160LE-50 {400 mil)

#PD428161680LE-80 80 ns

#PD42818160LE-60

#PD42816160LE-70 70 ns

#PD42818160LE-70

#PD42816160LE-80 80 ns

#PD42818160LE-80

4PD4216160G5-50-7JF B0 ns 50-pin plastic TSOP (11) CAS before RAS refresh
uPD4218160G5-50-7JF {400 mil) RAS only refresh
#PD4216160G5-60-7JF 60 ns Hidden refresh
#PD4218160G5-680-7JF

uPD4216160G5-70-7JF 70 ns

#PD4218160G5-70-7JF

uPD4216160G5-80-7JF 80 ns

#PD4218160G5-80-7JF

#PD4216160LE-50 50 ns 42-pin plastic 80OJ

#PD4218160LE-50 {400 mil)

uPD4216160LE-60 680 ns

#PD4218160LE-680

uPD4216160LE-70 70 ns

#PD4218160LE-70

#PD4216160LE-80 80 ns

#PD4218160LE-80
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Pin Configurations (Marking Side)

50-pin Plastic TSOP (ll)(400 mil) 42-pin Plastic SOJ (400 mil)
_/
Voo O— 1 50 |—C GND Voo O—1 O 42|—0 GND
/01 Ol 2 49 fe>=C 11016 /01 Crat—m] 2 41 a0 11016
1102 Ol 3 48 f« >0 1015 /02 Crat—m] 3 40 |a—=0 11015
/O3 el 4 47 fe>c 11014 /O3 Cra—im] 4 39 fu—=0) 11014
/04 Crae—l 5 46 e 1/013 /04 Crat—mm 5 38 fa— 11013
Ve O——|6 451—oaND Vee O——|6 . 37— GND
/05 Ol 7 ‘FU ‘_?—a 44 f=» /012 [/O5 Crt—mml 7 § § 36 w0 11012
/06 =l 8 g g 43 |G 11011 /06 (s 8 N & 35 bty 11011
/07 Cremlg Qv 42 a0 /010 I/OF Crat—ml 9 § § 34 [0 /010
/08 e 10 22 41 [0 1703 Vo8 Cmm{10 BB 33 |wm0 109
NC O— 11 88 40—0ONC NC o— 11 mm 32— Ne
i"d g NC o— 12 N 31|e—0LCAS
mm WEC— »{13 g g 30 =) UCAS
§ § RAS O—=] 14 ,9 ,9 29 fs+— OF
NC O—]15 ;g 36fl—onNc  AttNCNRT o ulis MM gle0 A
NC C—]16 88 35|« OLCAS A1O/NCY™Zo mli6 27 fa—O AB
WE O—ml17 3]3] 34 l«—0 ucas ADO— w17 26 la—) A7
RAS O—»]18 ST 33 |«—C OE Al o—=l18 25 la—0 AB
A11NCN® T o—wml1g 32 f=—C A9 AZ o w19 24 lw— ) AS
ATO/NCNO®2 o ml o 31 fe—C AR A3 O w20 23— A4
A0 O—] 21 30 f«—C A7 Vee o— 21 220 5 GND
Al O—=]22 29 f«—0C A6
A2 O— =23 28 |« O A5
A3 O—a 24 27 l«—0 A4
Ves O—| 25 26 |—O GND

Notes 1. A11 --- uPD42516160, 4216160 NC --- uPD42518160, 4218160
2. A10 --- pPD42516160, 4216160 NC - uPD42518160, 4218160

AD to A11 : Address Inputs

/01 to I1/016 : Data Inputs/Outputs

RAS . Row Address Strocbe

UCAS - Column Address Strobe (upper)
LCAS . Column Address Strobe (lower)
WE . Write Enable

OE . Output Enable

Voo . Power Supply

GND . Ground

NC : No Connection
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Block Diagram

RAS O Lower =
—_ - —0
LCAS O—= Clock G Byte OF
UCAS O—sw-l ock Generator Control
WE O—wm
N Data
Uoper A Output
- B;)tF; -~ o] Buffer
! Control 1101
Voo O—» . ' ] |,t88
CAS before
GND O RAS Counter - E?Et (Lower Byte)
" L =] Buffer
L
8 Memory
| § a Cell
z Array
Row &
Address |
Buffer -
Note 1 - . . . Nota?2
Address [ Bit organization ol
Column i [ ::> Output
Address Y Ty o d Buffer
Buffer
- Sense Amplifier <:56 <:> I/tC;Q
Irole
i I |
(Upper Byte)
Data
"\ Input
> Column Decoder .| Buifer
Notes 1. Part number Row address Column address
uPD42818180, 4218180 AD - A1 AD - A7
uPD425181860, 4218160 AD - A8 AD - A9

2. puPD42516160, 4216160 - 4,096 x 256 x 16 pPD42518160, 4218160 - 1,024 x 1,024 x 16
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Input/Output Pin Functions

The uPD42S16160, 4216160, 42518160, 4218160 have input pins RAS, CASNote 1 "WE OE, AddressNote2
and input/foutput pins I/O1 to I1/O16.

Pin name Input/ Function
Output
RAS Input ‘RAS activates the sense amplifier by latching a row address and selecting a corresponding
{(Row address word line.
strobe) 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 selecting a digit
{Column address line connected with the sense amplifier.
strobe)
AD to AxNote 2 Input Address bus.
{Address input) Input total 20-bit of address signal, upper bits and lower bitsN°t® 2 in sequence {address
multiplex method).
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 Input Write control signal.
{(Write enable) Write operation is executed by activating RAS, CAS and WE.
CE 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.
I/O1 to I/1O186 Input/ 16-bit data bus.
{Data input/ Output I/O1 to 11016 are used to input/output data.
output)

Notes 1. CAS means UCAS and LCAS.

2. Part number Address inputs Upper bits Lower bits
1PD42316160, 4216160 AD - Al 12 bits 8 bits
(PD42818180, 4218160 AQ - AS 10 bits 10 bits
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Electrical Specifications

+ CAS means UCAS and LCAS.
+ All voltages are referenced to GND.

+ After power up {(Vcc 2 Veoming), wait more than 100 ps (RAS, CAS inactive) and then, execute eight CAS before

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

Absolute Maximum Ratings

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

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits

described inthe operational section ofthis specification. Exposureto Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Veo 4.5 5.0 5.5 \Y
High level input voltage Vi 2.4 Vec +1.0 v
Low level input voltage Vi -1.0 +0.8 \')
Operating ambient temperature Ta 0 70 ‘C
Capacitance (Ta =25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cr Address 5 pF
Co | RAS. CAS, WE, OE 7 oF

Data input/output capacitance Cio l{e] 7 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[uPD425S16160, 4216160]

Parameter Symbol Test condition MIN. | MAX.[ Unit | Notes
Operating current loo RAS, CAS cycling trac = 30 ns 110 mA | 1,23
trc = tre MmNy trac = 60 ns 100
lo=0mA trac = 70 ns 80
trac = 80 ns 80
Standby | uPD42516160 lece RAS, CAS = VH MmNy, lo = 0 mA 2.0 mA
current RAS, CAS > Vec—02V, lo =0 mA 0.25
uPD4216160 RAS, CAS 2 VH N, lo = 0 mA 2.0
RAS, CAS > Vcc— 02V, lo =0 mA 1.0
RAS only refresh current lcca RAS cycling, CAS = Vi i) trac = 50 ns 110 mA [1,2,3 4
trc = trRominy, lo = 0 mA trac = 60 ns 100
trac = 70 ns 80
trac = 80 ns 80
Operating current lcca RAS < ViLmax), CAS cycling trac = 50 ns 100 mA |1,2 5
{Fast page mode) trc = trc ming, lo = 0 MA trac = B0 ns 80
trac = 70 ns 80
trac = 80 ns 70
CAS before RAS lces RAS cycling trac = 50 ns 110 mA 1,2
refresh current trRc = tro MmN trac = 60 ns 100
lo=0mA trac = 70 ns S0
trac = 80 ns 80
CAS before RAS lcce CAS before RAS refresh: tras < 300 ns 450 HA 1,2
long refresh current trc = 31.3 us
{4,096 cycles / 128 ms, RAS, CAS:
only for the uPD42816160) Vee — 0.2 V < Vin < ViH uax)
ovsVe<ozy
Standby: tras <1 us 600 HA 1,2
RAS, CAS > Vec — 0.2 V
Address: ViHor Vi
WE, OE: VH
lo=0mA
Self refresh current lcer RAS, CAS: 250 HA 2
{CAS before RAS self trass = 5 ms
refresh, only for the Voo — 0.2V £ ViH € Vinwax)
#PD42816160) ovVsVi<02V
lo=0mA
Input leakage current I Vi=0to 55V -10 +10 HA
All other pins not under test =0 V
Output leakage current low Vo=0to55V -10 +10 HA
Output is disabled {Hi-Z)
High level output voltage VoH lo=-25mA 24 \')
Low level output voltage VoL lo=+21mA 04 \'
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[2PD42518160, 4218160]

Parameter Symbol Test condition MIN. [ MAX.] Unit | Notes
Operating current lco RAS, CAS cycling trac = 50 ns 170 mA | 1,2,3
trc = tre MiNg trac = 60 ns 160
lo=0mA trac = 70 ns 150
trac = 80 ns 140
Standby | uPD42518160 lece RAS, CAS = VHving, lo = 0 mA 2.0 mA
current RAS, CAS>Voc - 02V, lo=0mA 0.25
uPD4218160 BAS, CAS = Vv, o = 0 mA 2.0
RAS, CAS > Vcc—-02V, lo=0mA 1.0
RAS only refresh current lccs RAS cycling, CAS = ViHgainy trac = 50 ns 170 mA |1,2,3 4
tre = troming, 1o = 0 mA trac = 60 ns 160
trac = 70 ns 150
trac = 80 ns 140
Operating current lcca RAS < ViLwaxy, CAS cycling trac = 50 ns 100 mA |1,2 5
(Fast page mode) trc = trc vy, 1o = 0 MA trac = 60 ns 90
trac = 70 ns 80
trac = 80 ns 70
‘CAS before RAS lccs RAS cycling trac = 50 ns 170 | mA | 1,2
refresh current tre = trec (MmN trac = 60 ns 160
lo=0mA trac = 70 ns 150
trac = 80 ns 140
CAS before RAS lcos CAS before RAS refresh: tras < 300 ns 350 HA 1,2
long refresh current tre = 125.0 us
{1,024 cycles / 128 ms, RAS, CAS:
only for the uPD42518160) Vee — 0.2 V < Vi £ Vi ax)
ov<Vi<p2V
Standby: tras < 1 us 400 HA 1,2
RAS, CAS>2Vwc—-02V
Eﬂrﬁ: ViH or ViL
WE, OE: ViH
lo=0mA
Seirefresh cuEnt lec? RAS, CAS: 250 HA 2
(CAS before RAS self trass = 5 ms
refresh, only for the Voo — 0.2V < Vin £ Vinax)
#PD42818160) ovsViL<02Vv
lo=0mA
Input leakage current I Vi=0to55V -10 +10 HA
All other pins not under test =0 V
Output leakage current low Vo=0to55V =10 +10 HA
Cutput is disabled {Hi-Z)
High level output voltage VoH lo=-2.5mA 24 \')
Low level output voltage VoL lo=+21 mA 04 V')

Notes 1.

lcci, lecs, lees, loos and lecs depend on cycle rates (trc and tro).

2. Specified values are obtained with outputs unloaded.

3. Icct and Iccs are measured assuming that address can be changed once or less during RAS < ViL max,)
and CAS = ViH iy,

4. lccs 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 fast page
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

VIH mny =24V

ViL maxy =08V

{3) Output load condition

1,660 Q

lLe]
100 pF

CL I 590 Q

Common to Read, Write, Read Modify Write Cycle

trac = 50 ns trac = 80 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. | MAX. [ MIN. [ MAX. | MIN. | MAX.

Read / Write cycle time tre 90 - 110 - 130 - 150 - ns
RAS precharge time trp 30 - 40 - 50 - 80 - ns
CAS precharge time torn 8 - 10 - 10 - 10 - ns
RA3S pulse width tras 50 (10,000 &0 |10,000] 70 (10,000 80 (10,000( ns 1
CAS pulse width tcas 13 (10,000| 15 (10,000 20 |10,000( 20 |10,000| ns
RAS hold time tRs 13 - 15 - 18 - 20 - | ns
CAS hold time tost 50 - 80 - 70 - 80 - ns
RAS to CAS delay time treo 18 85 20 45 20 50 25 60 | ns | 2
RAS to column address delay time tras 13 25 15 30 15 35 17 40 ns 2
CAS to RAS precharge time tore 5 - 5 - 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - 0 - 0 - ns
Row address hold time traH 8 - 10 - 10 - 12 - ns
Column address setup time tasc 0 - 0 - 0 - 0 - ns
Column address hold time toaH 13 - 15 - 15 - 15 - ns
‘CE lead time referenced to RAS toes 0 - 0 - 0 - 0 - ns
CAS to data setup time toz 0 - 0 - 0 - 0 - ns
OE to data setup time toLz 0 - 0 - 0 - 0 - ns
OE to data delay time toen 10 - 13 - 15 - 15 - ns
Masked byte write hold time tMRH 0 - 0 - 0 - 0 - ns
referenced to RAS
Transition time {rise and fall) tr 3 50 3 50 3 50 3 50 ns
Refresh | uPD42816160, 42318160 |  trer - 128 - 128 - 128 - 128 | ms 4
time 4PD4216160 - 64 - 64 - 64 - 64 | ms

uPD4218180 - 16 - 16 - 16 - 16 ms




NEC 1PD42S16160, 4216160, 42518160, 4218160

Notes 1. In CAS before BAS refresh cycles, trasivax) is 100 us.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trps) is applied.
2. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
trap £ trap (vaxy and treo < trep max) trac vax trac vax
trap > trap paax) and treo < trop (vax) taa pmax s trap + tas mmax)
treo » trep (max) tcac max ) treo + toac max)

trapvax) and trepvax) 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 out when output
data will be available. Therefore, the input conditions trap = tRAD (Max.) and tReb = tRop Max.) will not cause
any operation problems.

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

4. This specification is applied only fo the uPD42516160, 42818160.

Read Cycle
trac = 50 ns | trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit [Notes

MIN. | MAX. [ MIN. [ MAX. | MIN. [ MAX. | MIN. | MAX.
Access time from RAS trac — 50 — B0 — 70 — 80 ns 1
Access time from CAS teac — 15 — 15 — 20 — 20 ns 1
Access time from column address taa — 25 — 30 — 35 — 40 ns 1
Access time from OE toea - 15 - 15 - 20 — 20 ns
Column address lead time traL 25 — 30 — 35 — 40 — ns
referenced to RAS
Read command setup time tros 0 - 0 - 0 - 0 - ns
Read command hold time trAH 0 — 0 — 0 — 0 — ns 2

referenced to RAS

Read command hold time treH 0 — 0 — 0 — 0 — ns 2
referenced to CAS

Output buffer turn-off delay toez 0 10 0 13 0 15 0 15 ns 3
time from OE

Output buffer turn-off delay torF 0 10 0 13 0 15 0 15 ns 3
time from CAS

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

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

trapax) andirep (max ) are specified as reference points only; they are nof restrictive operating parameters.
They are used to determine which access time (irac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions tRAD = tRaD (vax.y and tReD = tRep (Max) will not cause
any operation problems.

2. Either trcH gainy or tRrH Ny should be met in read cycles.

3. torFmax)and toezemax define the fime when the output achieves the condition of Hi-Z and is not referenced
to VoH or VoL.

10
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Write Cycle
trac = 50 ns | trac = B0 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit [Notes
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX
‘WE hold time referenced to CAS tweH 8 - 10 - 10 - 15 - ns 1
‘WE pulse width twp 8 - 10 - 10 - 15 - ns 1
‘WE lead time referenced to RAS tRwL 18 - 20 - 20 - 20 - ns
'WE lead time referenced to CAS towt 13 - 15 - 15 - 15 - ns
‘WE setup time twes 0 - 0 - 0 - 0 - ns 2
OE hold time toer 0 - 0 - 0 - 0 - ns
Data-in setup time tos 0 - 0 - 0 - 0 - ns 3
Data-in hold time ton 10 - 10 - 15 - 15 - ns 3

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

be met.

tweH (ming should

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

cycle.

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

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

Read Modify Write Cycle

trac = 50 ns | trac = 60 ns lrac = 70 ns lrac = 80 ns
Parameter Symbol Unit | Nole
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read modify write cycle time trwo 133 - 158 - 180 - 200 - ns
RAS to WE delay time trwo 70 - 83 - 95 - 105 - ns | 1
CAS to WE delay time town 33 - 38 - 40 - 45 - ns | 1
Column address fo WE delay time tawo 45 - 53 - 80 - 85 - ns 1

Note 1. Iftwcs>1twesmuny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwD > tRwo (MiN ), towp 2> towp (MiNy, TAwD > tawp miny ahd toPwp > toPpwo (i, the cycle is g 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.

11
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Fast Page Mode

trac = B0 ns | frac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit | Note
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
Fast page mede cycle time trc 35 - 40 - 45 - 50 - ns
Access time from CAS precharge tace - 30 - 35 - 40 - 45 ns
RAS pulse width trase 50 [125,000( 60 (125000 70 (125000 80 (125,000 ns
CAS precharge time tep 8 - 10 - 10 - 10 - ns
RAS held time from CAS precharge tRHCP 30 - 35 - 40 - 45 - ns
Read modify write cycle time trRwe 73 - 83 - 90 - 95 - ns
CAS precharge to WE delay time topwo 50 - 58 - 65 - 70 - ns 1

Note 1. Iftwcs>1twesmn,y, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwD > tRwD (MIN, town > towp (viny, TawD > tawp jmingy and topwo > topwo 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.

Refresh Cycle

trac = B0 ns | frac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit | Note
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX
CAS setup time tcsr 5 - 5 - 5 - 5 - ns
CAS hold fime (CAS before RAS refresh) terR 10 - 10 - 10 - 10 - ns
RAS precharge CAS hold time trrc 5 - 5 - 5 - 5 - ns
RAS pulse width trass 100 - 100 - 100 - 100 - s 1
(CAS before RAS self refresh)
RAS precharge time trps 80 - 110 - 130 - 150 - ns 1
(CAS before RAS self refresh)
CAS held time feHs 50 - 50 - 50 - 50 - ns 1
(GAS before RAS self refresh)
WE hold time twrR 15 - 15 - 15 - 15 - ns

Note 1. This specification is applied only to the uPD42516160, 42518160.

12
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Read Cycle

tras e tap

RAS

Address

we v 77TT77777777 — O

= - W /77777777
P — IS e— s G W

13
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Upper Byte Read Cycle

- [} tre .
== ViH— \ 4 3
RAS N\ / | S
fcs .
tore | | treo trsH i teen
) ip toa - b
_ ViH— 4 Y 7 Y
UCAS \
Vi— / \\( 1/ /
fcre t
— ViH— 4 3
LCAS Vi 2 \
traD trRaL
tasr| | tran T tasc tean "
ViH= 4
tron
tres tram |
—_— Vin— \
we v L1117 NANANY
toes
toea
—— Vib— i
AR TERLARARRRARRRRR Y (/11111
trac
- taa i o foFF
tcac : . foEz
oz
B oz _
Vor- Hi-Z ! \ Hi-Z
IO Y7 emremrmemn e §:X>g‘ patmont ot

Remark L 1/O: Hi-Z

14
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Lower Byte Read Cycle

RAS

UCAS

LCAS

Address

Lo

Vib-
ViL—-

tosH
tcre troo tRsH topn
: ; toas
Vin— 4 b 4 3
Vi- / \\( 7/ / \
trac traL
tasm| | trAH i ‘tASG

H \ 4
L Row Col.
7 iy

- 777777777777
FZATITIIIIIIRAA NN ~ L T
Voo reereeeresns s 52 g HEET =

Remark U I/O: Hi-Z

15
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Early Write Cycle

tro

tras ol trp

—  Vh- \ }( 3
RAS X( 7 | U

_ tosH
tore trco - tRsH " teen

s T ] W /7 X

—
4 RN YRR KR KRR

twes tweH

R ANN\\\N\\\\ ) L7777
vio v XXXKXXXXXXX  osar XXX KRR X XOKRXXXRR

Remark E: Don't care

16
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Upper Byte Early Write Cycle

tre

tras _ tre

RAS

tosH
tore | | treo L trsH _ N tern
tcas

vl N\ A \_

[ ¥ / \

oS v/ \_
traD
tasr| | tran tasc toan

oo - SRR Y= X RRXTOOTO00XKKIIITD

twes tweH

w ¥ NN\ /7777777777777 777777777

tos ton
o —— ) -

w0 3o KXRRIRXIXXXK osain KXXXXXKXXXKXXKIXKIXKINAX

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

17



NEC 1PD42S16160, 4216160, 42518160, 4218160

Lower Byte Early Write Cycle

— Ve- X f 3
RAS '~ \( / \
tore tvr
—_— VpH- 4 !
UCAS Vi _\
tcs
B t t t

- RCD RSH - « CPN .
- _ 7 T < tcas . 7 X
[CAS m_ / \ \‘ 7/ / \
B D

e XX o YN XRXXRRRXKKXRRRKR)

= NN\ | /777777777 TTTTTTTTITTTTT

tos toH
O N0 TR e

Remark E, U I/O: Don’t care

L I¥O
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Late Write Cycle

RAS o " >
Sho H h!
RAS \( j \
-t H .
CRP o i N CPN
\_

- VI
- AALALARLARRRARRANRANS
oo o 5

19
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Upper Byte Late Write Cycle

RAS RP i
— H -+ 3
RAS g( 7/ \
3 H =
RGD GPN -
-

tcrp b trsH . « t
tcas
e V- / ' h i 4
UCAS /
Vil— \ \‘t z /
tcrp t -
TrAG  VH- 4 3
LCAS Vi / ‘
)
tasr| | tran | tasc tcan
- r
Address g:[‘_ MR% Col.
A
. towL _
D trwL o
tres T twe

z
[~
[~
™
Y
Y
N
[~
3

T

OEH

= = LI ﬂ‘\\\\\\\\\\\\\\\\\\\\\\

toen tos_|
ViH- Hi-Z r _ "\
o3 QTR QX XRREXEXRRR.

Remark L 1/O: Don't care

m
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Lower Byte Late Write Cycle

Sho H—
RAS Vi— S

]

UcAas Vm- /
Vi—

—a ViH-
LCAS Vi— /_

Address

SR AH i SC CAH

(k]

ViH- y F b
Vi Row Col.

F A F

RAXXXXXXXX)

e

:
<<
[~
R
nY
[~
n
[~
nl
N
~

X

GXXAXR)

LI

]
N
[~
[~
[~
Y
[~
N
\Ih

toen tos
ViH- Hi-Z
LIVO vy R AR pmmmmmmsmmmmmemnenes

Data in

Remark U I/O: Don't care

&

ALEEARARARARRARRRRARAANY

XAXKXXRXAXX
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NEC 1PD42S16160, 4216160, 42518160, 4218160

Read Modify Write Cycle

trwe

. ; t .
RAS '~ \ j &\_
t trel e = i t
w77\ | /7 _
tasr =tHAH — g i tASC’ . toan .
L0 0 I 00
B trwo P =
= e L tt:,“;: g
we V2 /L1111 N L/
toea, i

& \\\\\\\\\\\\\\\\\; / ARARARRRRRRRRNY

U o
L 11O

U o
L 11O

22
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Upper Byte Read Modify Write Cycle

ms Y\ / ;\—
B B I T e
/1111114 /amu S ///// 1/ /111,
SN /IITITITIN
uio o= DO = . ‘

Vor— -
Ulo Vo T s 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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Lower Byte Read Modify Write Cycle

« trwe -
tras o fre -
RAS g: &( If !\_
tcre =tMHH
s Yo f A\
' _/ _ tesH .
toe | | tro . t L e
v 7 X tcas 7 X
LCAS  y _ / \\( 7/ / \_
task ‘tHAHtHA —=tASC= tcaH
- RN XK= AR
. . e o
) Jeg[ | towo St
H— L!
v = LTI \__ /I
toEA o fOEH
= v~ AN/ ANARRRRRARANY
) - ) mc’ Ltz tos] | ton
o 4 TRXRKRR e Lo R o X XOXKXXOXKXORR
tE'L:OQ toez
Lo gzr: .................... AL ﬂ{vzy Data out L ................... B e

Remark In this cycle, the input data to Upper IO is ineffective. The data out of that remains Hi-Z.
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Fast Page Mode Read Cycle

B trasp R G
trHCP —
— oy T « A
RAS  y, _ N / N\
| tesh N tec L . tRsH
cRe| |- treo tcas e | tcas tor | || toas torn
— e N = =
UCAS H= -
e v _/ N\ /N /N / / N
trap _ traL N
tasr| [tRaH  ftasc toan tasc| | toam iasc| | toan
o [l (o — e -
V- r I
Address Row Col. Col. Col
Vi- " " 7 N 7
treH
trcs troH|  |tres trod | [tres i
| < > tRRH
= YH- Y Y 7 7 N
we v LLL/17 \V V NN
L toes
" tace o e tace N
toea foea _foEa
oF Jm- foz \ [forz, toz /////
o wl WAMAWWNNNYE L /N /X% | 7 /
!_ trac . LC;_FZ .tg_FZ
» taa N < tas N < taa _ tors
, ltoac . torF | |, foac . torr | |, fcac N CEZ
- oz _ oz
UIo  Von- Hi-Z r X Hi-Z r X Hi-Z - X Hi-Z
LU Ve mmrmmmreesesessiifiesseeeeae -§>§tData out fp===+ - {)LData outp === - 01‘ Data out Jr===+-5-=

Remark Inthe fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Read Cycle

trasp tre
RAG V- \ trHcP —_—
RAS Vi S‘ 72 N
» tcen . o trc o e tRsH
y forp| | tRCDS T (- , . toas : torn :
7 H- o
UCAS Vi~ / \\ Z \_ -/ / \
b tee tcas ter tmrH
y CRP - : - - :
— H— 3
LCAS Vi ;+ Xt z N
_trao _ traL
tasr| |tran  |lasc fcaH tase fcaH Tasc toaH
[ e 3 o =3 - [ — e (- [ — e |~
Vi y L - R A b a R
Address Row Col. Col. co.  XXXXX
- 7 o 7 r
tRCH
tres treH trcs treH trcs =
- - tRRH
= Vi f 4 N 7 N 7 !
W . LLL/]/ v NN
_ foes
tace tace
toea toea toea
=— V- \ |forz - \ | foz toLz -
oF AN /////
Vi- \ 5 3 J/ \:‘_,— / z
‘ trac
tan EJ__EZ tan
- feac . torr _tCAc . toFF
oz > oz toez
5 Hi-2Z ,A_Lj Hi-2Z A —— Hi-Z
Uio A §%Data out >- ------- et EEEE EEEEEEEEEE] <y Data out E— --------
VoL 7 x 7
_ taa N toEz
tcac N torr
toLz
Vono Hi-2Z J Hi-Z
LIVO Voo ~TTTTTTTTTTTTmmTmmmmmmmmmsmmssmmmmmmssmmsmmoeee- <>§ Data out pr========m=mmmmmmmmeemm e e

Remarks 1. In the fast page mede, 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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Fast Page Mode Early Write Cycle

RAS

UCAS
LCAS

Address

Ulo
L I¥O

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

trase

consecutive CAS cycles within the same RAS cycle.

trHcP r
—_— ot >
\ ,
B trc trsH N
torp trep N tcas o toas -
7 a
traD | . traL
t.’ﬁi traH toan tasg) tcan
XXX = YRR = KRR XK
| |
oo twos o
T S NN//7/////.
" ton N tos " toH .
.\ .\ | . |
XOXOXXX ) o XXXK_ o= XXOOOOOXXXX




NEC 1PD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Byte Early Write Cycle

Vin- L

RAS Vi

terp
|3

trase

trHEP

tosH

trc

trsH

trco

tcas

tcas

cers - f I\ / il // \

‘tCRP ter < tcas - tce bRt

LCAS

=<
"o
s
[\L
Ty

trAD traL
tasr| (tran {asc

toan | tasc toan [Thac tcan
Vi s A
[ Y
twes tweH twes twer twcs twe
— Vi
SRR RN /N /_\T (/1111
Vie N\ X i X £ ‘ r/

1os toH | los toH
- - »
ViH-

b

| .

|_tos foH

Data in

KXXXXXKKXIXXAKKXXXXKX

v XXROOORNK

Remarks 1. OE: Don't care

2. In the fast page mode, read, wtite 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 monly. Or, it can be used to control UCAS
or LCAS simultaneously, or at random:.
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Fast Page Mode Late Write Cycle

UCAS
LCAS

Address

Vil—

ViH—
Vi—

we  Vin-

Vil—

e ViH-

ul1o
L I/O

Vi—

ViH=
Vi—

Remark

trase trp
N . trHCR
\ " \__
. tosH N _ trc N trsH
Fﬁi - troo s toas | top [, beas [ toe J[ toas PN
L'S \ t ; Zl \_ y X
\ Y 7 \r_7 \i \_
frAD
A _ frAL
tasn | |tran <tA—SE toan LA;SE tcan !:A_SC tcan
s / 3 4 A
Row Col. Col. Km Col.
V) ¥ ¥ 7
towe _ fow tow,
- - * trwL
< tros - twp trcs twe tres twe
Y b \
i, \ \ \_ /1111111
toeH toern ‘tﬁﬁ
[/ | ALRRRRRRRRANRNY
toEp fos | | toH tos| | toH

-Z “\Hi-Z
------ <’< Datain J----

In the fast page mode, read, write and read modify write cycles are available for each of the consecutive

CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Late Write Cycle

trasp trP
- trHcP .
== Yn T\ 4 3
RAS Vi St Z \—
L tcsh - trc o e tRsH .
il::n_p, treo tcas I 1 torn
—— Vi X 4 X 2 3
0cAS " 7 \S 7 N i/ / \
A 7 \Y 2
tcrp ter tcas tce tvRH
—=  VH 3 F 3
LCAS |~ . N / \
Tran
- i traL N
S0
L’ﬁ 1ran LAES_ tean r_} tcan -LAEE- tCAH'
ViH- 4 4 3 3 3
Address v m Row Col. @; Col. @ Col. XXX
[ e pa P * 7
fow | fow fows
TrwL
< s twe tros twe _, tRCS twe
we [/ W W
WE Vi x— \ rd \7 y
toen j= toen
= Vi 4 4 4
= [l/11] Y V ARURRRRRARRRNY
toen fos | [toH toen 1cED Tos | | ton
P —
Uvo Y L HisZ . ‘.:‘M. Hi-Z Hi-Z
Vi

L IO

Remarks 1. In the fast page mede, 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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Fast Page Mode Read Modify Write Cycle

_ trasP trP
RAS V- _\
ViL—- -
n trrwG N
tcre treo | tcas tce tcas Lo fer tcas N tcen
e = > > » - »
UCAS V- % \f\ Zl 5‘ Zl \ / /
LCAS Vi- AL N \_
o < traL
tasr| [trar asg  |fcan tasc| | tcan tasc| | tcan
e e o [
Vin— F W\ ! 4
Address Row Col Col. Col.
Vi— = % ¥ A
- face face
- trwo L torwp topwn  towr
tawn . _L_CWL « tawo ’trm_‘ « tawn . tRwL
trcs towo [ dwe g | towo [ |twe htncs . towo | |twp
— V- LR ! L8
WE Vi— \; l S; l \; l z z z z
. trac|
e
i
toeH
il
i Vii- * E E E E
OF Vi— \\\\\\\\i‘
g
loiz
UNO Voi- ioieemee. Hi-Z... Lz
LI/O Vo —
tos| |toH
U O Vo e oo cecmcoeceseemcneao in 3
LIO Vi- VA
Remark Inthe fast page mode, read, write and read modify write cycles are available for each of the consecutive

CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Read Modify Write Cycle

- trasp _ ‘tip;_
sae  VH- \
RAS Vi- St *Z
i trrwe
|3R_F;_ " treo | i, fcas - toas ey
— Vi Y '] X y X
7
HEAS j %5—72 \ 1 \.
tere . fcP - tcas tee tveH
TCAe ViH \ 4 \
LCAS %
Vi- S; —/ \.
_ frap tra
tasn | [lran, tasc toan tasc| | toa- tasc| |1caH
[ e o o o)
N r \ r \
Address x'H X Row 501 Col. Col.
IL- N 7 3
tagp
= il > 1cPwo tow
dowl | |, tawo | | trw
lnce twe  Jlcs tewo fwp
r |
w= Vi L8
e \_/ \ /7777
rac
: taa __iAA N
toen teac foeH
[ [T "—,"
OE Vin- \ \ loea| Y
Vi . 4
loen
- o
loLz logz,
Vor- Hi-Z Hi-Z
U 1o VoL "Tmmmmmmmmmmmmmmme———e- mpmm—————— out Prr===ttmm=mmm e ————
7o B A S N o 2 S |
VoL-
| s toy,
Vi VVVY
T — )X YRR
8| | oK
Vine
Y 0 {XRXRR

Remarks 1. In the fast page mede, 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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CAS Before RAS Self Refresh Cycle (Only for the uPD42516160, 42518160)

UCAS V= y N
LCAS ViL- 5; . 7_/ /

trass e tres -
/ X
) terpP \_

) tcHs _ fern

RAS

Vin— \
ViL-

L L

tcsr

g

Remark Address WE, OE: Don'tcare L I/O, U I/O: Hi-Z

Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS

before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with

long RAS only refresh (both distributed and burst), the following cautions must be observed.

M

(2)

(3

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 as follows just before and after setling CAS before RAS self refresh.

pPD42516160: 4,096 times within a 64 ms interval
pPD42518160: 1,024 times within a 16 ms interval

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 as follows just before and after setting CAS before RAS self refresh.

pPD42316160: 4,096 times within a 64 ms interval
pPD423518160: 1,024 times within a 16 ms interval

If trass (min.) is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before

RAS refresh cycles will be executed one time.
If 10 us < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (irps) is applied.
And refresh cycles as follows should be met.

pPD42316160: 4,096 times within a 128 ms interval
pPD42318160: 1,024 times within a 128 ms interval

For details, please refer to How to use DRAM User's Manual.
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CAS Before RAS Refresh Cycle

tre tre

tras o
Vin— SX / \
ViL—

tre

=S
ps)
sl

tras |

L

AY ¥

RAS

tcsr fcHR trrc tosr

UCAS V- \ / N\

Remark Address, WE, OE: Dontcare L /O, U I/O: Hi-Z

RAS Only Refresh Cycle

_ trc Ll trc
. tras - tre - tras
. —\ A:
RAS v \‘ 7 ‘(
torp

UCAS VH-
LCAS Vi- _/

tasr trAH tasr traH

Address g:['__ I‘I’

Remark WE, OE: Dontcare L I/O, U iO: Hi-Z
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Hidden Refresh Cycle (Read)

- RS RG N
B tras . trp - tras . trP
. — ;:g ;:E
RAS Vi \_‘ S

]

t traL
tasr| | traH tasc fcaH
o
— 4 b 4
Address gIH m Row 0 Col.
IL— L 7 K
tres twHR

w v 77777777 IANARARRARARANY

< SN\ 1777777777777
[/ JV R LT A— N t i{Zﬁ Data;u:ﬂ }Hz ..........
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Hidden Refresh Cycle (Write)

o RG ol
« tras . tre | 1. tras »l RP
RAS H N J 'S )
L

g

<<
1

Address

B SC_ CAH
- 4 \ 4 \
v RRRCror XX XRXKXKXKXKKIRI
L= A A 7

- TIORR JTTTTTTTTTT77777

Lo s II’I‘X‘I‘:’I‘:‘I’ Data in "I‘A’A’A.I’I‘I’A.A’A’I‘I’A‘A’A‘I’I’X’X

Remark OE: Don't care
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Package Drawings

50PIN PLASTIC TSOP(II) (400 mil)

80 26
HAEAAAHAAHAAAR HEAEAAAAAAA

detail of lead end

L
HEHHHHHEEEE HHHHHHEHEHH
1 A 25
H
|
J
‘ L
x e ——l L
L
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 21.17 MAX.  0.834 MAX.
its true position (T.P.) at maximum material condition. B 1.0 MAX. 0.040 MAX.
c 0.8 (T.P) 0.031 (T.P.)
+0.08
D 0.32%5°47 0.01310.003
E 0.1+£0.05 0.004£0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76x0.2 0.463+0.008
| 10.16£0.1 0.400+0.004
+0.008
J 0.810.2 0.031% 5008
+0.025
K 0.145%-095  0.006£0.001
+0.004
L 0.520.1 0.020%5 005
M 0.13 0.005
N 0.10 0.004
o+ 7° o+7°
P aotie 3t
S50G5-80-7JF4
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42 PIN PLASTIC SOJ (400 mil)

42

22
minminininininininininininininininininis i

+

1uuuuuuuuuuuuuuuuuuu54444

NOTE

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

38

E
Q
P42| E-400A

ITEM MILLIMETERS INCHES

B 27 56935 1.085:5:9%%

C 10.16 0.400

D 11.18%0.2 0.440%+0.008

E 1.08+0.15 0.043°33%

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 0.40%0.10 0.016°3%4

N 0.12 0.005

P 9.4+0.20 0.370+0.008

Q 0.10 0.004

T R0.85 R 0.033

U 0.20°9.08 0.0085:004




NEC

(PD42516160, 4216160, 42518160, 4218160

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met when soldering puPD42516160,
4216160, 42518160, 42181860.
For more details, referto our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”

(IEI-1207).

Please consult with our sales offices in case other soldering process is used, or in case the scldering is done

under different conditions.

Types of Surface Mount Device

1PD42516160G5-7JF, 4216160G5-7JF, 42518160G5-7JF, 4218160G5-7JF: 50-pin plastic TSOP (llj (400 mil)

Reflow time: 40 seconds or less (200 "C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysMNete
(10 hours pre-baking is required at 125 "C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

Soldering . »
Soldering conditions Symbol
process
Infrared ray Peak temperature of package surface: 235 "C or lower, IR35-107-2
reflow Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysMote
(10 hours pre-baking is required at 125 "C afterwards)
Cautions
1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.
2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).
VPS Peak temperature of package: 215 "C or lower, VP15-107-2

Partial heating
method

Teminal temperature: 300 "C or lower,
Time: 3 seconds or less (Per side of the package).

Nete Exposure limit before soldering after dry-pack package is opened.

Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply mere than one soldering method at any one time, except for “Partial heating
method”.
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1PD42S16160LE, 4216160LE, 42518160LE, 4218160LE: 42-pin plastic SOJ (400 mil)

Soldering . o
Socldering conditions Symbol
process

Infrared ray Peak temperature of package surface: 235 "C or lower, IR35-207-2
reflow Reflow time: 30 seconds or less (210 "C or higher),
Number of reflow processes: MAX. 2

Exposure limit: 7 daysNete

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

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

VPS Peak temperature of package: 215 °C or lower, VP15-207-2
Reflow time: 40 seconds or less (200 "C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNete
(20 hours pre-baking is required at 125 "C afterwards)

Cautions

1. After the first reflow process, cool the package down to room tempera-
ture, then start the second reflow process.

2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

Partial heating Terminal temperature: 300 “C or lower, —

method 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. 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.

(2) 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 VYoo or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Produc-
tion process of MOS does not define the initial operation status of the
device. Immediately after the power source is turned ON, the devices with
reset function have not yet been initialized. Hence, power-on does not
guarantee out-pin levels, I/ 0 settings or contents of registers. Device is hot
initialized until the reset signal is received. Reset operation must be
executed immediately after power-on for devices having reset function.
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[MEMO]

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

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual 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, customer 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 (automoebiles, 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 in * 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 NEC Sales Representative in advance.
Anti-radioactive design is not implemented in this product.
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