DATA SHEET

NEC / | MOS INTEGRATED CIRCUIT
1uPD42516160, 4216160, 42518160, 4218160

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

Description
The uPD42516160, 4216160, 42518160, 4218160 are 1 048 576 words by 16 bits dynamic CMOS RAMSs.
These differ in refresh cycle and the uPD42516160, 42518160 can execute CAS before RAS self refresh (see
the table below).
These are packed in 50-pin plastic TSOP(II) and 42-pin plastic SOJ.

Features
® 1048 576 words by 16 bits organization ¢ Single +5.0 V £10 % power supply
® Fast page mode ® Byte read/write mode
® Fast access and cycle time
Power consumption] Access time RAW cycle time Fast pags mode
Part number Active (MAX.) (MAX.) MIN) | cycle time {MIN.)
nPD42516180-60, 4216160-50 6056 mwW
50 ng 90 ns 350ns
uPD42S18160-50, 4218160-50 936 mW
1PD42516180-60, 4218160-80 550 mW
60 ns 110 ns 40 ns
4PD42518160-60, 4218160-60 880 mW
pPD42516160-70, $216160-70 495 mW '
70 ns 130 ns 45 ns
yPD42S1BL89-70, 4218160-70 825 mw o _ ~

® The yPD42516160, 42518160 can execute CAS before RAS self refresh

Part number Refresh cycle Refresh Pm:gg\; %mxﬁxo)n
—— ——
4PD42S1616C | 4 096 cycies/128 ms | CAS before RAS self refresh, 1.4 mW
p———" CAS befare RAS refresh, {CMOS level input)
pP ] 1024 cycles/128 ms | RAS only refresh, Hidden refresh
4PD4218160 4098 cycles/s4 ms | CAS before RAS refrash, 5.6 mW
AS only refresh, i
#PDA218160 | 1026 cycles18 ms | Hidden rafrest ' - (CMOS lovel input!

The information in this document I8 subject to change without notics.
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1PD42S16160, 4216160, 42518160, 4218160

Ordering Information

Part number Access time {MAX.} Package Refresh
1PD42516160G5-50
50 ns
uPD42S18160G5-50
1yPD42516160G5-60
60 ns
HPD42518160G5-60 50-pin Plastic TSOP (I
pPDA42516160G5-70 (400 mil)
70 ns
uPD42518160G5-70
CAS before RAS self refresh
CAS before RAS refresh
uPD42S16160LE-50 RAS only refresh
50 ns Hidden refresh
pPD42S18160LE-50
uPD42516160LE-60
60 ns
HPD42S18160LE-60 42-pin Plastic SQJ
uPD42S16160LE-70 (400 mil)
70 ns
uPD42518160LE-70
1PD4216160G5-50
50 ns
1PD4218160G5-50
4PD4216160G5-60
60 ns
4#PD4218160G5-60 50-pin Plastic TSOP (I}
uPD4216160G5-70 (400 mil)
70 ns
uPD4218160G5-70
CAS before RAS refresh
PD4216160LE-50 RAS only refresh
HPDAZ OLES 50 ns Hidden refresh
uPD4218160LE-50
pPD4216160LE-60
60 ns
HPD4218160LE-60 42-pin Plastic SOJ
HPD4216160LE-70 (400 mil)
70 ns
HPD4218160LE-70

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number | EI1-1208) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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Pin Configurations (Marking Side)

50-pin Plastic TSOP (11} {400 mil) 42-pin Plastic SOJ (400 mil}
vee o— 1 ~7 50 |—o GND Ve o—{1 O 42[—© GND
101 o+ 2 49 |0 v016 VOt 0e—12 41 [+ /018
/02 oo 3 45 ko 1015 102 o] 3 40 =0 Y015
/03 o] 4 47 |0 1014 /03 o=—14 39 [0 1014
/04 01 5 46— 013 1/04 0+ 5 38 [«—=0 /013
Ve =] 6 45— GND Vec 0—1 6 370 GND
V05 oe—s{ 7 == aa}e—o 012 V05 o+ 7 E?v 36 [+—0 /012
/06 o] 8 33 43 oo yo11 0 o 8 S’.’g 35 [=—0 /011
07 0w 9 g § 42 |0 11010 V07 019 a3 3o om0
108 oe—s] 10 22 41 k—0 09 1/08 o= 10 §E 33 [+—0 /09
NC o—] 11 §§ 40— NC NC o—] 11 5}, 32[—ONC
P NC o—]12 Ea 31 o [CAS
2z WE o—+ 13 2@ 30 |~—o UCas
g ’g RAS o—] 14 EE 20 l—o GE
NC o—- 15 a.N 36 |—o0 NC A11/NC Notet o—u] 15 28 [+—0 A9
NC o—] 16 Ble—0 [CAS  AroNCMw o] 15 27 }—o 28
WE o— 17 34 }—o JCAS A0 o— 17 26 [0 A7
RAS o—| 18 330 GE Al o—] 18 25 [0 A6
A11/NC Newt 0—sl 19 32[«—o0 A9 A2 o—] 19 24 [«—0 A
A10/NC Mosz o——s] 20 3 fe—o0 48 A3 o—s 20 23 [0 A4
A0 0—] 21 30 f+—o0 A7 Vee o—] 21 22 |—o GND
Al 0—» 22 29 AB
A2 o— 23 28 [:———z A5
A3 0] 24 27 fe—o A4
Vee 0= 25 26 |—o0 GND

Notes 1. A11..uPD42516160, 4216160 NC...uPD42518160, 4218160
2. A10..uPD42816160, 4216160 NC...uPD42518160, 4218160

A0 to A11 : Address Inputs

/0110 1/016 : Data Inputs/Outputs

RAS : Row Address Strobe

UCAS : Column Addrass Strobe (upper)
LCAS : Column Address Strobe {lower)
WE : Write Enable

OE : Output Enable

Vee : Power Supply

GND : Ground

NC : No Connection
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Block Diagram

RAS O— Lower
9 ——OOE
LCAS O—=] al Byte
UCAS © ock Generator Control
WE O—
Data
Output
Upper
Byte b ___,: Buffer /o
Control /01
Vee O—m - - to
CAS before RAS 1108
GND O—= Counter L | Data (Lower Byte)
Input
= L | Buffer
@
=
3 Memory
8 Cell
2 Array
Row o
Address *
Buffer
; atin Note2
AddressNet! Bit organization Data
Column QOutput
ég?fr:rss I Buffer
o J 1109
Sense Ampiifier x 18 to
r /016
(Upper Byte)
Data
Input
*> Column Decoder Buffer
Notes 1.
Part number Row address | Column address
4#PD42516160, 4216160 AD to A1l A0 to A7
1PD42S18160, 4218160 A0 to A9 AO to A9

2. uPD42S16160, 4216160...4 096 X 256 X 16 4PD42518160, 4218160...1 024 X 1 024 X 16

200



NEC
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Input/Output Pin Functions

The uPD42516160, 4216160, 42518160, 4218160 have input pins RAS, CAS Notel \WE, OE, A0 to A11/A9Note2
and input/output pins I/O1 to I/O16.

(Row address strobe)

|
Pin name gftl:;{n Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a

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
{Column address strobe)

CAS activates data input/output circuit by latching column address and selecting a
digit line connected with the sense amplifier.

AQ to A11/AgNote2
(Address inputs)

Address bus.

Input total 20-bit of address signal, upper 12/10N°t3 _bit and lower 8/10N°t*4.bit in
sequence (address multiplex method).

Therefore, one word is selected from 1 048 5§76-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.

(Output enable)

WE Write control signal.
{Write enabie) Write operation is executed by activating RAS, CAS and WE.
OE Read contro! signal.

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 /016
(Data inputs/outputs)

Input/
Output

16-bit data bus.
/01 to 1/016 are used to input/output data.

Notes 1. CAS means UCAS and LCAS.

2. A1 ... uPD42S16160, 4216160
3. 12 ... uPD42516160, 4216160
4, 8 ... uPD42516160, 4216160

A9 -.. uPD42818160, 4218160
10 ... uPD42518160, 4218160
10 -.- uPD42518160, 4218160
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Electrical Specifications

e CAS means UCAS and LCAS.

® All voltages are referenced to GND.

® After power up, wait more than 100 us 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 -1.0to +7.0 \
Supply voltage Vee -1.0to +7.0 v
Output current lo 50 mA
Power dissipation Po 1 w
Operating temperature Topt 0to +70 °C
Storage temperature Tstg -B6 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 in the 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 5.5 v
High level input voltage ViH 2.4 Vce +1.0 v
Low level input voltage ViL -1.0 +0.8 \
Ambisnt temperature Ta 0 70 °C

Capacitance (Ts = +25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX, Unit
. Cn A0 to A11 5 pF
Input capacitance —
Ciz RAS, CAS, WE, OE 7 pF
Data Input/Output capacitance Cvo 1701 to /016 7 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)
[uPD42516160, 4216160]

Parameter Symbol Test condition MIN. MAX. Unit |Notes
. tRaCc = 60 ns 110
RAS, CAS Cycling
trRaC = 60 ns 100
Operating current lecr | tac = tRCVING mA | 123
tRAC =70 ns 90
lo=0mA
RAS, CAS 2 VIHMIN. lo=0mA 2
4PD42516160 ———
Standby RAS, CAS = Vcc-0.2V lo=0mA 0.25
lcca F——— mA
current AAS, CAS Z ViHming lo=0mA 2
uPD4216160 R
RAS, CAS Z Vcc-0.2V lo = 0mA 1
RAS Cycling tRAC = 50 ns 110
o CAS Z ViHMiNg tRAC = 60 ns 100
RAS only refresh current lces mA |1,2,3,4
tAC = tRCIMIN.) trRAC = 70 ns 90
lo=0mA
RAS = Viumax, tRAC = 50 ns . 100
Operating current lece CAS Cycling 1RAC = 60 ns 90 mA | 1,2,6
(Fast page mode) tPC = tPCIMIN.} trRAC = 70 ns 80
lo=0mA
—— trac = 50 110
RAS Cycling hid
CAS RAS tRAC = 60 100
CAS before RAS lecs | tRc = trcmmy ns. mA | 12
refresh current tRAC = 70 ns 90
lo=0mA
CAS before RAS Refresh :
4 096 cycles/128 ms
RAS, CAS : Vo -02 V £ Vi € Viimax) | tras = 300 ns 450
CAS before RAS ovV=EViSo2v
long refresh current lecs — HA 1.2
(4 096 cycles/128 ms, Standby : RAS Z Vec- 0.2V
only for uPD42516160) Address : Don’t care
. =
WE, OE : Vi tras = 1pus 600
lo=0mA
(sc%fs“;f':s" c%\_rg"t i RAS, CAS : Vcc-0.2V S ViH = ViHMax)
efore se
refresh, lec? ovVEViso2v 280 | pA 2
only for uPD42516160) lo=0mA
Input leakage t [ Vi-0to55V
P age curren H all other pins not under test = 0 V -10 +10 KA
Output is disabled (Hi-Z)
Output leakage current low - 1
o Vo=0to55V 10 +10 HA
High level output voltage VoH lo=-256 mA 2.4 Vv
Low level output voitage VoL lo =4+2.1mA 0.4 Vv
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[uPD42518160, 4218160)

Parameter Symbol Test condition MIN. | MAX. Unit | Notes
o tRAC = 50 ns 170
RAS, CAS Cycli
yelng tRaC = 60 ns 160
QOperating current lcer tRC = tRCIMIN.} mA | 1,23
traCc = 70 ns 150
lo=0mA
RAS, CAS Z VIHMINY lo=0mA 2
1PD42S18160 —
Standby ' RAS, CAS Z Vec-0.2V lo=0mA 0.25 A
ccz —
current RAS, CAS 2 VinmN, lo=0mA 2
4PD4218160 — .
RAS, CAS Z Vcc-0.2V lo=0mA 1
RAS Cycling tRaC = 50 ns 170
o CAS Z ViHMIN tRAC = 60 ns 160
RAS only refresh current lcca mA 1,23.4
TRC = tRCIMIN.) tRAC = 70 ns 150
lo=0mA
RAS = Viimax.) trRAC = 50 ns 100
Operating current et CAS Cycling tRAC = 60 ns 90 ma | 1,25
(Fast page mode) tPc = trciMING tRAC = 70 ns 80
lo=0mA
— tRAC = 50 170
RAS Cycling o
— J— = 60 160
CAS before RAS lecs HRC = tRCMING tRac ns mA 12
refresh current tRAC = 70 ns 150
lo =0 mA
CAS before RAS Refresh :
1024 cycles/128 ms
RAS, CAS : Voo 0.2V § Vi S Viimax) | tRas S 300 ns 350
CAS before RAS ovVS VS 02v
long refresh current fecs — HA 1,2
{1024 cycles/128 ms, Standby : RAS 2 Vec - 0.2V
only for uPD42518160) Address : Don‘t care
o= == =
WE. OF : Vi tRas = 1us 400
lo=0mA
?(%’f’:” °|%’S°"t If RAS, CAS : Vec-0.2V = Vin S Vinmaxy
efore sel
(] 2
refresh, OVEViSo2v 20 | wA
only for uPD42518160} lo=0mA
Inbut leak " | Vi=0to55V
nput leakage curren I all other pins not under test= 0 V -10 +10 HA
Output is disabled {Hi-Z)
Output leakage current low - 1
P < Vo=0to5.5V 10 #1011 w4
High level output voltage | Vou lo = -25 mA 2.4 \
Low level output voltage Vo. lo = +2.1 mA 0.4 \
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Notes 1.

lcc, fecs, lccs, lees and Icce depend on cycle rates (tac and tec).

Specified values are obtained with outputs unloaded.

lcc and Icca are measured assuming that address can be changed once or less during RAS =
Viumax) and CAS 2 Viving,

Iccs is measured assuming that all column address inputs are held at either high or low.

lces is measured assuming that all column address inputs are switchad 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) Qutput timing specification

ViH MIN) = 2.4V ---emmmmeaenees / VOH (MIN) = 2.4V —---mm--nmn

Vou (max) = 0.4 V------------

Vit (Max) = 0.8V icemeoee ot

——— h
tr=5ns tr=5ns

i_

(3) Loading conditions are 100 pF + 1 TTL.

Common to Read, Write Read Modify Write Cycle

tRAC = 50 ns | tRAC = 60 ns | tRAC =70 ns
Parameter Symbol VN T | i Tvias | i T viax. Unit |Notes|
Read / Write Cycie Time tre 90 - 110 | - 130 | -~ ns
RAS Precharge Time tre 30 | - 40 | - 50 | - ns
CAS Precharge Time teen | 8 - 0| - 10 | - ns
RAS Pulse Width taas | 50 {10000| 60 [10000| 70 [10000| ns
CAS Puise Width tcas 13 [10000| 15 |10000| 20 {10000| ns
RAS Hoid Time tash | 13 | - 15 | - 18| - | ns
CAS Hold Time tesh | 50 [ - | 60| - [ 70| - | ns
RAS to CTAS Delay Time tReo | 18 | 32 [ 20 | 45 | 20 | 80 | ns | 1
RAS to Column Address Delay Time trap | 13 | 25 186 30 15 | 35 ns 1
CAS 1o RAS Precharge Time tecre | 5 | - 5 - 5 [ - |ns| 2
Row Address Setup Time tasr 0 - 0 - 0 - ns
Row Address Hold Time trRAH 8 - 10 - 10 - ns
Column Address Setup Time tasc 0 - 0 - 0 - ns
Column Address Hold Time tcad | 13 - 15 - 15 - ns
OE Lead Time Referenced to RAS toes | 0 | - o | - 0| - |[ns
CAS to Data Setup Time teLz 0 - 0 - ] - ns
OE to Data Setup Time toz | 0 | - 0 - 0 - | ns
OE to Data Delay Time toeo 10 - 13 - 16 - ns
Masked Byte Write Hold Time Referenced to RAS tMRH 0 - 0 - 0 - ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
Refresh Time HPD42S16160, 42518160 | trer - 128 - 128 - 128 | ms | 3
#PD4216160 -~ 64 - 64 - 64
uPD4218160 - 16 - 16 - 16
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Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX.) and tRCD = tRCD IMAX.) TRAC (MAX.) tRAC (MAX.)
tRAD > TRAD (MaX.) and tRCD = tRCD (MAX.) tAA (MAX) TRAD + tAA IMAX.}
tRCD > tRCD (MAX.) tCAC (MAX.) tRCD + tCAC (MAX.)
tranivax) and treomvax. are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time(tac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap = trapmax, and trcp
Z tacomax) will not cause any operation problems.
2. tcreving requirement is applied to RAS, CAS cycles.
3. This specification is applied only to the uPD42S16160, 42518160.
Read Cycle
tRaC = 50 ns | tRAC = 60 ns | tRAC = 70 ns
Parameter SYmOOl N TMAX.] MIN. [MAax | Min. [max | 27 (N
Access Time from RAS taac | - | 50| - | 60| - | 70 | ns | 1
Access Time from CAS teac | - | 18] - || - 20 {ns| 1
Access Time from Column Address taa - 25 - 30 - 35 ns 1
Access Time from OE toea - 15 - 15 - 20 ns
Column Address Lead Time Referenced to RAS [traL | 25 - 30 - 35 - ns
Read Command Setup Time trcs 0 - [ - 0 - ns
Read Command Hold Time Referenced to RAS | tReH 0 - 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS | trcH 0 - 0 - 0 - ns | 2
Output Buffer Turn-off Delay Time from OF toez 0 10 Y 13 0 15 [ ns | 3
Output Buffer Turn-off Delay Time from CAS toFF 0 10 ] 13 0 15 | ns | 3
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD 5 tRAD (MAX.) and tRCD 3 tRCD (MAX.) TRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.) and tRCD 5 tRCD (MAX.) TAA (MAX) tAAD + tAA (MAX.
tRCD > tACD (MAX.) teAC (MAX) tRCD + tCAC (MAX.)
traDiMax.) and treoimax.) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time(trac, taa or teac) is to be used for finding
out when output data will be available. Therefore, the input conditions trRap = trapmax, and trRcp
Z treomaxs will not cause any operation problems.
2. Either trcHming or trRrRrmvINg should be met in read cycles.
3. toFrmax) and toezimax. define the time when the output achieves the condition of Hi-Z and is

not referenced to Vo or VoL.

207



NEC 1PD42S1616C 4216 . 30, 42518160, 4218160

Write Cycle
tRAC = 50 ns | tRaC =80 ns | tRaC =70 ns
Parameter SYMOOIIN. [ MAX.| MIN. [MAX.| MIN. [max.| 7™ 1o
WE Hold Time Referenced to CAS twen | 8 - |10 | - ]10] - |ns|
WE Pulse Width twe | 8 -]l - ]10] - |[ns|
WE Lead Time Referenced to RAS tawe | 18 | - 20 | - | 20 - | ns
WE Lead Time Referenced to CAS tewL | 13 - 15 - 15 - ns
WE Setup Time twes | 0 - 0 - 0 - | ns| 2
OE Hold Time toen | 0 - 0 - 0 - | ns
Data-in Setup Time tos 0 - 0 - 0 - ns 3
Data-in Hold Time toH 10 - 10 - 15 - ns 3

Notes 1. tweiving is applied to late write cycles or read modify write cycles. In early write cycles, tweHming
should be met.
2. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
3. tosiing and touming 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 =60 ns | trRac =60 ns | trRac =70 ns
Parameter Symbol Unit | Note
MIN. | MAX.[ MIN. [MAX.| MIN. | MAX.
Read Modify Write Cycle Time trwe | 140 - 160 - 180 - ns
RAS to WE Delay Time trRwp | 70 - 83 - | 95 - Ins| 1
CAS to WE Delay Time tewo | 33 | - | 38 [ - | 40 | - |[ns| 1
Column Address to WE Delay Time tawp | 45 - 53 - 60 - ns 1

Note 1. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If trwp = tRwDMIN.), towd Z tewp(Min.), tawp 2 tawomin. and tcPwo = tcpwpming, 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.
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Fast Page Mode

tRac = 50 ns | tRAC = 60 ns | tRAC =70 ns
Parameter Symbol MIN. A | N A M. T MAX, Unit | Note
Fast Page Mode Cycle Time tec 35 - 40 - 45 - ns
Access Time from CAS Precharge tace - 30 - 35 - 40 ns
RAS Pulse Width trasp | 50 (125000{ 60 [125000( 70 [125000( ns
CAS Precharge Time tcp 8 - 10 - 10 - ns
RAS Hold Time from CAS Precharge trHce | 30 - 35 - 40 - ns
Read Modify Write Cycle Time trrwe | 80 - 85 - 90 - ns
CAS Precharge to WE Delay Time tcPwp | 55 - 60 - 65 - ns 1

Note 1. If twes 2 twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If trRwo = tRwbD(MIN,, tcwp = tewoiMIN., tawd = tawpMing and tcewo 2 tcewoiming, 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

Parameter Symbo tRAC = 50 ns | tRAC = 60 ns | tRAC = 70 ns Unit | Note
MIN. |MAX.| MIN. | MAX.| MIN. [ MAX.

CAS Setup Time tcsr 5 - 5 - 5 - | ns

CAS Hold Time (CAS before RAS Refresh) tewr | 10| - | 10| - | 10] -~ | ns
RAS Precharge CAS Hold Time tapc 5 - 5 - 5 - ns
RAS Pulse Width trass|{ 100 | - | 100| - |100| < | ws | 1
(CAS before RAS Self Refresh Cycle)

RAS Precharge Time tees | 90 [ - [ 110 - 130 - | ns| 1
(CAS before RAS Self Refresh Cycle)

CAS Hold Time tchs | 50| - | 80| - | -B0| - | ns | 1
(CAS before RAS Self Refresh Cycle)

WE Hold Time {Hidden Refresh Cycle) twHR | 15 - 15 - 15 - ns

Note 1. This specification is applied only to the uPD42516160, 42518160.
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Upper Byte Read Cycle

tre

S =

Vi- rﬂ = Y :i: f =
T el | N [ ] _
B -~ rw’ tmAK ]
[CAS - _/ . N
Address x::__ lL Row ;@: Col. : VA
w i ZZZI77I170) NN\
« % TITITATITUYTRTATIT JITTT7777

VoH~ Hi-Z X Hi-Z
UHD g e @ [ paeow  JE

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

tac
tras tp

RAS Vie- S

[

1CRP tMRH

e V- 3

UCAS vy, \__
tesH
tcre trco tRSH teen

Vi l‘_’ p e 4 Y
LCAs V:: / \\ 7/ / \_

—
Address x:_‘ m now;[<x>i Cal. :KXXXXXXXXXXXXXX)QCSXX

" T R
S \\\\\\\\NAANNNN e B 777////4

Vou- Hi-Z 2 Y Hi-Z
LI/O Y RRGLEEELEELCL L L L LRt IEE 4 g & Data out E- ---------

Remark U I/O: Hi-Z
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Early Write Cycle

RAS

UCAS
LCAS

Address

U)o}
LWO

Vin-
V-

Vik—
V-

Vin-
Vie—

Vin-
Vi

Vin-
Vi

E—
St
I'tﬂ” trco
_7/ A
tasn tw‘m ‘h\_sc’

[__, H
m Row 7®L Col.

INANARARNAN'

XXX

Remark OE : Don't care
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Upper Byte Early Write Cycle

= Vi- \
RAS , ~ \( 4
tesH
tcRp trCD tRSH tcen
teas

s v i L 7 \
rtﬂ’— tMRH

oA yo- Fi X
t:s_: tthD tasc iciu.

ddross |1 o JOOE e XOO000O0OCCOOCCKY)

twes

w i SN\ | [ V7777777 T7TTTTTITTITT7T7
oo v XXX

Remark OE, L /O : Don't care

XRXKXXXXOOUNXXX
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Lower Byte Early Write Cycle

thas

— VM- !
RAS Vi N

UcAS :“

N
A

<<
o
o1
3

LCAS

<<
Ti

Address

<<
il'i

<<

Lo

Remark OE, U /O :Don't care

VVVVVV
XXXXXXXXKXXXXXIIOIINXAX
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1PD42S16160, 4216160, 42518160, 4218160

Late Write Cycle

RAS

Address

U0
Lo

216

V-
Vie-

ViH-
V-

Vin-
Vi

ViH-
Vie-

tRe

trp

X 3
N 7 \
tesH
tcar trco tAsH teen
| teas
_/ N ‘ ‘
K 2 / \_
trAD
tasr| | tran tasc itcan
te—n]

4 X
00

tres

towe

~trwi

T777TTTTTTF

p

[Vl

L/

L LLARRARALLRRARRAARRAN

KOOXXXNKX




NEC

uPD42S16160, 4216160, 42518160, 4218160

Upper Byte Late Write Cycle

ms oV N N
s Vo i -
we W F _ N
o P Ml
Address x::_' XXXX Row :@L Col. ﬁwgémmxx_
E G- //////////’r_. N
& W /11T

U o

ALEARRARRRRARRRRRRARANY

Data in

Remark L I/O : Don't care

KXQOORAXXXX
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NEC uPD42S16160, 4216160, 42S18160, 4218160

Lower Byte Late Write Cycle

tras AP

RAS

]

E—
o i
UCAS x:_- 7 N
I.t_c_n_r’
_7

trco InsH teen
Ve b teas 4 Y
LCAS Vi- \-‘ P / \ W
trap
tasr| | tRan tasc tcan
p— p—a]
- ¥ \ )
Address x'” m Row @ Col.
L= K b, 7
tow
tawL
twe

LT T

]
5
§
[~
[~
N
N
)

i

N //////4// R RA\CNNNANANAAAANNNAAY
toep "tﬁ. toH !

Remark U I/O : Don't care
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1PD42S16160, 4216160, 42518160, 4218160

Read Modify Write Cycle

RAS

Address

U0
LI/O

uio
L0

ViH~
Vi-

ViH~
Vie-

TRwe
tRas tre

teskH

tcrp trco trsH L)
tcas /
\. ) \
1rAD

tasn| | tran tasc tCAH
[ ]

Col.

trwD Tow!

toez

Data out J}-

I T 7777 ITTTTT]
TRRTTATTRRNNTY, |ALARRARARNAN

toeo tgﬂ
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NEC uPD42S516160, 4216160, 42518160, 4218160

Upper Byte Read Modify Write Cycle

trwe

tRAS tRP

tosH

tcRP thco

thsk teen

s Vo F i\ = i N

tMRH

—— V-
LCAS  y,_ ;

teaH

Address

Vin- 3
i YR R =

RXKXXXKIXKXXKXIXK

we - LT

S I

% % YNV NV ALLRRRRRARANY

Vin-
R i —

UV Vo e e

X
------- R e KRR

>
oz toez
p! Hi-Z
- DAtA OUt (== ==mmmmeeenmemnmmmaeosoenmnnencaenaans

Remark In this cycls, the input data to Lower I/O is ineffective. The data out of that remains Hi-Z.
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1PD42S16160, 4216160, 42518160, 4218160

Lower Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

LI/O

Lo

trwe
YR | f -
rt_c_n_p’ tMRH
- A
r@_ trcD = tRSH tern
teas
w7 N Y/ \—
tasa| | traW = tasc tean
V:’: liRow Col. ]
v [_rr KX KWDXXXXXXXMXXXX)L
—tawp e SR,
}‘tﬂ:s_ town twe
W LT K 10 .
toea toEH
“ WAANNNAMANNNNY |/ ARRARARARNNNY
I !‘* t:AtCA_C. __tosn 1os toH |
e RRRRRR) e oo o XXOOOQRRRRRRK:
& | Lue
zz_‘ .................... B s | Dataout Be-enerevencennnanes e

Remark In this cycle, the input data to Upper |/O is ineffective. The data out of that remains Hi-Z.
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uPD42516160, 4216160, 42518160, 4218160

222

Fast Page Mode Read Cycle

RAS

Address

ul/o
LI/Oo

Viv-
Vi

Vik-
Vi~

ViH-
V-

V-
Vi-

V-
Vi-

Vor-
VoL-

tRAsP tRP
—_— tRHCP
N / K
tesu tre tRSH
terp [ teas tep teas tee tcas teen i
\ 4 y Y h 7
/ N\ /N 7 N L TN
| taso, taa
tasa Ew tasg tcad tasc| | tean ‘UEC. tean
R R
@I Row 50; Col §<XX>§ Col. Col.
h 7 7 A \
tAcs treH|  [tres tAck | [tAcs
- e 1] ] tRAH
toes
tace tace)
toea } tOEA J} toea
toz oLz toLz
AN = N N/
| taac ECLZ tgz
tas taa taa _tﬂi
teac torr teac torF tcac | toez |
taz tez toz
il L - {4 X bata out }--'-“-'--Z-{y Data out: ;.H’.:.Z..@; Data out }_!“}_—_Z___

Remark 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.



NEC

uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Upper Byte Read Cycle

UCAS

LCAS

Address

V) 7/e}

ViH-
Vi

Vin-
Ve~

Viu-
Vie—

ViH-
Vi-

Vik-
Vie-

Viu-
Vi-

Vou—
Vou-

1TRASP [
— tauce
N / K
tesH tec tRSH
'_t_gi}: trco teas tce teas ter teas tern i
— Y
/ N 7 CN / 1 N
I‘t'c!: tMRH Ai
trap tRAL
tase| |tran q teaH tasc| | tcaw tasc| [ tead
) ] il M il
XXX Row }0{ Col. Col. }(XXX Col. XX
1RCH
trcs tacu| ftacs tacH| ftrcs ] o
1 e b o i s RH
X
77777 Y NN\
toes
tace tace
toea J} toea } toEA
NARRRANY =4 P =\ N
| ™ fosz ltoez
) taa taa ™ Lt ore
| teac torr | 1 toac torr teac | Joez |
toz tez oz
------------ H i-:-Z--------..----..i Data out 'l'!i_-__z__g Dataout}-t"-.-;--g q Data out “E-t'j:-z--

Remark L |/O : Hi-Z
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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NEC uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Lower Byte Read Cycle

trase tre
v IH—
RAS Vie \ /
tcRPl tMRAH
I-——
— Vm-
UCAS v / \_
tesH tre tRsH
?‘tﬂ‘: tRCD) teas tcp tcas l tcp : tcas - teen ‘i
—_—— VH- 4 p
[CAS - / N\ 2 N 7 N / / \
PRELLI tRAL
r@: than  fasg tcan tasc| | tead |tasc| | toan
Vin- y
Address V- m Col. Col. Col.
7
bt
tacs trcH) il tRCH tres| s
-» ""l -] >t tarH
we V- f i f f / \
WE Vi~ / j !’\j \SX_
toes
tace tace
v toea L toEa LoEA
OE H= towz toz fouz
% vi MMM - N VA NS | /S
[ trac ftoez [toez
ke Pt
AL taa taa torr
teac torr teac torr teac loEz
terz toz toz
Vou- i - i - i - i -
LIO Vo e M. Xommou} -7 L oum o} -5 LY Dmmon i

Remark U 1/O : Hi-Z
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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NEC uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Early Write Cycle

tRasP

tRHCP |
— V- y
RAS v N Jf 1
tesH trc tRSH
Tcrp 1RCD tcas L tep tcas tcp teas teen
S e R\ /X
LCAS V- k X A Z
tRAD tRAL
tasR| [tRAH  |tasc tcan tasc tcan tasc tean
[—— [
_ 4 4 L 2 X
Address x::‘_ XXROW?POKR CO%‘ Col. 7§<XX>§( Col.
twes twek twes twen twest | twen
YE RKQ\[ /1111711
WE
iy | 7 /—{_‘ 7 /—\fﬂ JV
tos ton tos tou tos toH
Data Data i Data in
LUO Vi~ XXXXX>§ M = K ]

Remark OE : Don't care

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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NEC uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Upper Byte Early Write Cycle

226

tRe

thase
— V= '——3\ tRHCP Z
RAS vy 3
tesu trc tRSH
fenr trco teas tee tcas tee teas teen
—— ViH- 4 \
A v f \ zF ;s, R /
tere| tMRH
ws e f N
trap tRAL
g ASC tean lasc tean tasc teau
V= 4 p b
S0 C5 . SRS 1) A S 0000 G
twes tweH twes twek twes| | twen
we VL=
W - \RKSKS[ F( /‘\f (/1111111
tos tox tos toH tos toH
Vin- ) - "\
v Data in Data in Data in
Vit F L

Remark OE, L |/O : Don't care
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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uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Lower Byte Early Write Cycle

== V-
RAS Vie—

V-

UCAS y,

TCAS v~

Vi-
Address Vie

wWE V-
WE Vi-

ViH-
Lo Vi

trasp tre
_!K tRHCP [—t
N
tere MRH
tesu tec tRSH
tewe taco teas tcp teas tcp tcas teen
\ N VRN
\ ) 2
than thaL
tasg| [tr tasc tcan tasc tean |E£ tean
ot [
4 4 3 |
Row Col. Col. Col.
K 7 K 7 b
twes twen twes twes twes twCH
tos oM tos toH tos toH
r-——.

Data in

) 4
A

Data in

b
y R

Data in

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

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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NEC uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Late Write Cycle

trasp thp
tRHCP
=3a Vm- !K Z
Vie—
tcs tec tRSH
t'__“: treo teas tep teas tcp tcas . teen
UCAS V- ' ;F; ‘2 7
LCAS Vi~ J \ \ Y ;
trRaD
thaL
tasr{ HtRAH tas (] tascl | tean tean
Vin-
Address , Row Col. Col. Col.
7 7 2
towL towL peton
tRwi
L&_. twe _ tacs twe tacs twe

we v 1717 N ,.} A ,ZFr \S A

OEH tOEH to

ALLRRRRRRRANY

LOOOUOXXXXXX

Remark 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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uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

Vin-
ViL-

WE V-

LI/O

vliio

Vie-

Vin-—
Vie—

Vi-

tRASP tap
tRHCP .
"_!S Y ;
tesH trc 1RSH
terp tAco teas ter | _ tcas tcp tcas teeN
\ \ zt ;&F N [ 7\
y V.
teRp thAH
am—
too tRaL
t:iu £H_A= tas tean tasc| [ tean tean
p p
Row Col. Col. Col.
b, -
tow towe tew
tawt
,.ﬂs_.‘ twe _ tacs twe  tacs twe
[ J
iy A N L/
toen toen toen
iy A ANLRRRRARRANNY
toep toeo toen
....... Hi:Z__[......
toen
Hi-Z

Remark In this cycle, the input data to Lower IO is ineffective.
In the fast page mode, read, write and re_aginodify write cycles are available for each of the
conseacutive CAS cycles within the same RAS cycle.

CCROOCRXXRX
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NEC uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Lower Byte Late Write Cycle

tRASP trRp
tRHCP
AAS ViH~ !S [ 3
ViL- \____
tCrRP tMRH
—== VH- ’Q
UCAS Vi~
s trc tRSH
Fﬂ trco teas L tep teas tep teas f‘ﬂ_j
[CAS Vw-  F Q N [‘ sg / X
V- K 7 _ 7 .
trRaD
tRAL
LA—S_: |tran y_sq tea ‘tA_sq tcan [tasg| | tean
Vin- 3 3 4
Address , " Row Col. Col. Col.
Vi X 2
towe towt towl
t tRwL
cs twe tres twe . tacs twe
==V \ r !
tH—
s [T \ N
toeH toen toeH

= 77777 v, ZLLARRARRRARRAY

toep tos | |tou toeo  tos

- Hi-Z hi i- 4 i
Li/o z:f_ -------- S ERIEN Datain H-lrv-z-% Datain p=r---

Remark [n this cycle, the input data to Upper /O is ineffective.
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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uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Read Modify Write Cycle

RAS

UCAS
LCAS

|

Address

ViH-
Vi~

V-
Va—

Vin-
Vie-

V-
Vie-

O Vm-

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

V-

Vor-
Vou—

V-
Vi~

traspP tre
N
trAWC
CRP tAco tcas tep tcas tcr teas tePN
7 N ik X
trao tRAL
s M [tean tasg] | toan g | ony
x Row @ Coi. KXXXXZ Col. Col.
P P
trwo I PW [ tepwo  fow
tawp towt tawo tawo TRWL

consecutive CAS cycles within the same RAS cycle.
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uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

AE Vin-

ul/o

Lo

ulio

232

trasp tRP
Vin- NS
Vie-
trAWC
lcre taco teas tep tcas tee tcas tcpn
ViH- y / \
Vi— \ Z Z
teRP tMRH
Vin-
Vi—
1R
thAD AL
tasn| ftnan o | o tasc| | tcan ’_USC_J fcan
ViH- X 4 ) 4 4
Vi— Row Col. Col. Col.
A K A - =
P, P
tawo [ tcPwp { 5 teewp I
tawo CWL tawo ™ tawo tawL
tres tewo we tewo twe  ltos | tewp fwe
Vin- X y
ViL- S;:}( S;}K
tRAC
taa tas
ToEH
toex Ltc:g toen 1°-‘£1
0EA \\ toss ‘4\ toeA X : : : t
Vie- A X
tciz| [ toep tcrz| | toep taz| | toep
1 At -l
toez] towz toEz toz toez
i - ji- Hi-Z Hi-Z
Von- il ':‘ l_"Z"" out PBl---- ..HI..?.... Oout H-r=td-vccacnean out eamflecancanmneannnnn
Vou-
RN & v AV A VA VA Y AV AVAVAY A
V-
tos) | tow toH tos| [ton
- 4 A
e s V. . Y
L— \ 7

Remark In this cycle, the input data to Lower I/O is ineffective. The data out of that remains Hi-Z.

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.



NEC uPD42S16160, 4216160, 42518160, 4218160

Fast Page Mode Lower Byte Read Modify Write Cycle

trASP tap
|
RAS V- T
Vie—
tcap tMRH
—— V- 7|! Y\_
UCAS Vi
tPRWC
tere taeo | teas [ teas tep tcas o tePN
w7 N ) B /
LCAS Vii— \ S Z
trRAD tRAL
tasa [tRary clenl |tcan tAHSE teau Eﬁ tean
ViH- r 3 y Y L 5 {
Address Row Col. Col. Col.
Vi- K VX 1 P k 7
tace tack
tawd | | tePwo | tepwo
tawo fowe tawp |t tawo tAWL
t",‘f_ town y fwe, M towo . twe  [tacs towo ] twe
e VH-
WE Vie- S; l S; l S
tRac
r
taa | faa tasl
toxg o o oy | ftog o
AE Vih- [toEA| 1
OEVIL-— ;;;;;;;3
toz| |toep .‘mz toep
t tol toiz toE;
LYO YO e Mz N out B2 DY ot
oL—
tos| | tou
T
Vin- R
LUO = meemeermmmeermmeeeeae | in )RR
Vin-
vvo Vi " )

Remark In this cycle, the input data to Upper I/O is ineffactive. The data out of that remains Hi-Z.
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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NEC uPD42S16160, 4216160, 42518160, 4218160

CAS Before RAS Self Refresh Cycle (Only for the uPD42S16160, 42518160}

trass fres
FAS ViH- —38 Z‘ 3
Vi~ F, tcre \

treC

~
4

tcHs tomn

—_— tesh
UCAS V- \ X
LCAS Vi-

Y bp]
t{

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

Cautions on Use of CAS Before RAS Self Refresh

234

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
burst long RAS only refresh, 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 as follows just before and after setting CAS before RAS self refresh.

1PD42516160 : 4 096 times within a 64 ms interval
pPD42518160 : 1 024 times within a 16 ms interval

(2) Normal Combined Use of CAS Before RAS Self Refresh and Burst Long RAS Only Refresh
When CAS before RAS self refresh and burst RAS only refresh are used in combination, please perform RAS

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

uPD42516160 : 4 096 times within a 64 ms interval
uPD42518160 : 1 024 times within a 16 ms interval

For details, please refer to How to use DRAM User's Manual.



NEC uPD42S16160, 4216160, 42518160, 4218160

CAS Before RAS Refresh Cycle

iras tap tRas

ViH- ]f \

RAS V- K 7

tcsm toHr trec tesr tcHR

tcap
]

teen

UCAS Vin- / ‘
Eczs Vr— <\\

Remark Address, WE, OF : Don'tcare LIO, UIO: Hi-Z

RAS Only Refresh Cycle

tre

tre

tras L tae 1ras
Vin- \

RAS Vie- \ ¢ g;

g

tcrp

tRPC

tear
. |

tcPN

[

UCAS Vm- P
LCAS Vi~

tasn tRaH tasn tRAH
Address x:[': X‘x “"X‘I‘X’I’X’x‘ Plow

Remark WE, OE : Don't care LY/O, UYO : Hi - Z

-
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NEC uPD42S16160, 4216160, 42518160, 4218160

Hidden Refresh Cycle (Read)

tac 1re
thas tre taas o tRP
e —— = P
RAS Vie- S( 7 \( \
teae trco tRSH tCHR teen ,
i
UCAS V- *
LCAS V- / \ K J!
trao trat
ﬁ tRAH tasc _tgn_
V- b 4 3
Address Row ¥ Col. 5
thes twHR
— V-
v o [[[]]]] AAREARRRRRRAANY
toes

= W\ 777777777777

trac

tan

teac L LOFE
tor toez_ |

U0 vou- Hi-Z 4 h Hi-Z
Ll/o vq‘_ ----.-------------1 --------------------------- -{ Da‘aout ->,...____-.,.I _____________
R



NEC

uPD42S16160, 4216160, 42518160, 4218160

Hidden Refresh Cycle (Write)

RAS

UCAS
LCAS

Address

ViH-
V-

ViH-
Vi-

ViH-
Vie-

ViH-
V-

Vin-
Vi—

tre

tac

Remark OE : Don't care

— A A=
"tgf’ trep ) tAsH tcHR teen \
_/ A\ \__
R e KRN e XXX XKXXXKXXKRRN
JARARARNN V777777777777777
XXOOOOXXX 0w XXXOXOOCKXKXX
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NEC ©PD42S16160, 4216160, 42S18160, 4218160

Package Drawings

50PIN PLASTIC TSOP(II) (400 mil)

50 26
RARAAAARAARA AEARARAAAAAR

detail of lead end

\J/
+
F (|
/’Q

w o
HHEHHEHHHHEN HEHHEBEHHEH
1 A
H
|
J
* 1
[0 | Et R IR s iE ; < } - A
= EIH -
c | L
-o[®l M @
NOTE ITEM MILLIMETERS INCHES
Each lsad 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%507 0.0130.003
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 0.463x0.008
| 10.16+0.1 0.400+0.004
J 0.840.2 0.031+3-998
0.025
K 0.145%5:572  0.00610.001
0.004
L 0.5£0.1 0.020%3-658
M 0.13 0.005
N 0.10 0.004
o+7° o+7°
P el 3l
S50GS-80-7JF4
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u1PD42S16160, 4216160, 42518160, 4218160

42 PIN PLASTIC SO.J {400 mil)

4
ininininininisisinininisisiniaininiainls] —

22

.+.

0 BN N O O O R

NOTE

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

21
E
o
|
R T
| a P
P42LE-400A
ITEM| MILLIMETERS INCHES
B 27.56:3%, 1.085%3:3%
c 10.16 0.400
D 11.18%0.2 0.440%0.008
E 1.08%0.15 0.043+3:3%¢
F 0.74 0.029
G 3.6%0.2 0.13820.008
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 0.016:3:8%%
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 0.20:862 0.008+3:33
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NEC 1PD42S16160, 4216160, 42518160, 4218160

Recommended Soldering Conditions

The following conditions ({see tables below and next page) must be met when soldering uPD42516160,
4216160, 42518160, 4218160.

For more details, refer to 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 soldering is
done under different conditions.

Types of Surface Mount Device

1PD42516160G5, 4216160G5, 42S18160G5, 4218160G5 : 50-pin plastic TSOP (II) (400 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface : 235 °C or below, IR35-107-2
Reflow time : 30 seconds or below {210 °C or higher),
Number of reflow processes : MAX. 2
Exposure limitNote : 7 days
{10 hours pre-baking is required at 125 °C afterwards)
[Remark]
(1) Piease start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
{2} Please avoid removing residual flux with water after the first reflow
process.

VPS Peak temperature of package : 215 °C or below, VP15-107-2
Reflow time : 40 seconds or below (200 °C or higher),
Number of refiow processes : MAX. 2
Exposure limitNote : 7 days
{10 hours pre-baking is required at 125 °C afterwards)
[Remark]
(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
(2) Please avoid removing residual flux with water after the first reflow
process.

Partial heating method Terminal temperature : 300 °C or below,
Time : 3 seconds or below (Per one side of the device).

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 uPD42S16160, 4216160, 42518160, 4218160

1PD42S16160LE, 4216160LE, 42S18160LE, 4218160LE : 42-pin plastic SOJ (400 mil)

Soldering process Soldering conditions

Symbol

Infrared ray reflow Peak temperature of package surface : 235 °C or below,
Reflow time : 30 seconds or below (210 °C or higher),
Number of reflow processes : MAX. 2
Exposure limitNote : 7 days
{20 hours pre-baking is required at 125 °C afterwards)
{Remark]
{1} Please start the second refiow process after the temperature, raised
by the first reflow process, returns to normal.
(2) Please avoid removing residual flux with water after the first reflow
process.

IR35-207-2

VPS Peak temperature of package : 215 °C or below,
Reflow time : 40 seconds or below (200 °C or higher),
Number of reflow processes : MAX. 2
Exposure limitNote : 7 days
(20 hours pre-baking is required at 125 °C afterwards)
[Remark]}
{1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
(2) Please avoid removing residual flux with water after the first reflow
process.

VP15-207-2

Partial heating method Terminal temperature : 300 °C or below,
Time : 3 seconds or below (Per one side of the device).

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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